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ABSTRACT 

 

Specific Phobia (SP) is under the category of anxiety disorders in the fifth edition 

of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) and it is defined 

as a disproportionate fear or anxiety reaction about a specific object or situation. Flying 

Phobia (FP) is a situational subtype of this problem. FP can cause serious interference in 

the person’s life, affecting personal relationships, leisure time, professional opportunities 

or, overall, having an impact in different important life areas. A considerable proportion 

of the general adult population report a clinical or subclinical fear of flying. 

Exposure to the phobic stimuli has been long established as the treatment of choice 

for SP but, in the case of FP, it is not always a feasible option for the patient or the 

therapist. Alternative procedures to carry out the exposure and reach more people in need 

of help have been explored. In this regard, Internet-delivered Cognitive Behavioural 

Treatments (ICBTs) might play a fundamental role. Research on ICBTs has been 

conducted for a wide range of disorders, but in the case of SP, research has been scarce 

in comparison to other anxiety disorders and there is still more to be explored regarding 

the characteristics of exposure scenarios, such as the role of sense of presence and reality 

judgment. 

The aim of the present thesis is to contribute to the knowledge of ICBTs for SP. 

The thesis consists of four chapters. In Chapter 1, a systematic review and preliminary 

meta-analysis of ICBTs and mobile-delivered interventions for SP is presented. Chapter 

2 presents the study protocol of the feasibility study to include 360º images in the online 

exposure scenarios of NO-FEAR Airlines, an ICBT for FP. Chapter 3 presents results for 

the feasibility study as well as potential effectiveness of the intervention and sense of 

presence and reality judgment results of the different type of images. Finally, Chapter 4 

consists of a qualitative study about participants’ reasons for dropping out of NO-FEAR 

Airlines intervention. 

First, results of the systematic review and preliminary meta-analysis show that 

there are effective ICBT and mobile-delivered interventions to reduce the symptoms of 
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FP. Second, results of the feasibility study show that participants’ opinion and acceptance 

of 360º images in the exposure scenarios is positive and that they prefer them over still 

images. Additionally, potential effectiveness results show that NO-FEAR Airlines 

reduces clinical symptomatology compared to a waiting list control group. Finally, 

participants who dropped out of the intervention reported the lack of emotional arousal 

as the most common reason and referred that they would have liked to see more 

immersive scenarios. 
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RESUMEN 

 

La Fobia Específica (FE) se incluye en la categoría de trastornos de ansiedad en 

la quinta edición del Manual Diagnóstico y Estadístico de los Trastornos Mentales (DSM-

5), y se define como una reacción desproporcionada de miedo o ansiedad relacionada con 

un objeto o situación específicos. La Fobia a Volar (FV) se clasifica como un subtipo 

situacional de este trastorno. La FV puede causar graves interferencia en la vida de la 

persona, afectando a las relaciones personales, el tiempo libre, las oportunidades 

profesionales o, en general, teniendo un impacto en diferentes áreas importantes de la 

vida de la persona. Una proporción considerable de la población general adulta informa 

de miedo clínico o subclínico a volar. 

La exposición al estímulo fóbico se ha establecido desde hace mucho tiempo como 

el tratamiento de elección para la FE pero, en el caso de la FV, no siempre es una opción 

viable para el paciente o el terapeuta. Se han explorado opciones alternativas para llevar 

a cabo la exposición y llegar también a más personas que necesitan ayuda psicológica. En 

este sentido, los Tratamientos Cognitivos Conductuales a través de Internet (ICBT en sus 

siglas en inglés) podrían jugar un papel fundamental en esta tarea. Se ha estudiado la 

efectividad de los ICBT en una amplia gama de trastornos, pero en el caso de FE, la 

investigación ha sido escasa en comparación con otros trastornos de ansiedad y aún queda 

mucho que investigar sobre las características que tienen que presentar los escenarios de 

exposición, así como el papel del sentido de presencia y juicio de realidad. 

El objetivo de la presente tesis es contribuir al conocimiento de las ICBT para FE. 

La tesis consta de cuatro capítulos. En el Capítulo 1, se presenta una revisión sistemática 

y un metaanálisis preliminar de las ICBT y las intervenciones a través de dispositivos 

móviles para la FE. El Capítulo 2 presenta el protocolo de estudio de viabilidad para 

incluir imágenes de 360º en los escenarios de exposición online de SIN MIEDO Airlines, 

un ICBT para la FV. El Capítulo 3 presenta los resultados del estudio de viabilidad, así 

como la efectividad potencial de la intervención y los resultados de sentido de presencia 

y juicio de realidad de los diferentes tipos de imágenes. Finalmente, el Capítulo 4 consiste 

en un estudio cualitativo sobre las razones de los participantes para abandonar la 

intervención de SIN MIEDO Airlines. 
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En primer lugar, los resultados de la revisión sistemática y el metaanálisis 

preliminar muestran que existen intervenciones ICBT y a través de dispositivos móviles 

efectivas para reducir los síntomas de la FE. En segundo lugar, los resultados del estudio 

de viabilidad muestran que la opinión y aceptación de los participantes de las imágenes 

de 360º en los escenarios de exposición es positiva, y que las prefieren a las imágenes 

fijas. Además, los resultados de eficacia potencial muestran que SIN MIEDO Airlines 

reduce la sintomatología clínica en comparación con un grupo de control lista de espera. 

Por último, los participantes que abandonaron la intervención informaron la falta de 

arousal emocional como la razón más común para el abandono, y refirieron que les 

hubiera gustado ver escenarios más inmersivos. 

  



5 
 

 

GENERAL INTRODUCTION 

 

According to the fifth edition of the Diagnostic and Statistical Manual of Mental 

Disorders (DSM-5; American Psychiatric Association, 2013), Specific Phobia (SP) is 

under the category of anxiety disorders and it is defined as a disproportionate fear or 

anxiety reaction about a specific object or situation. The core features to establish the 

diagnosis of SP are: (1) the intense fear/anxiety is always circumscribed to the phobic 

stimulus; (2) the person avoids the phobic stimulus or experiences great distress when 

confronted with it; and (3) the fear/anxiety is out of proportion to the actual danger of the 

phobic object or situation. As other mental disorders, this problem must be maintained 

over time (more than 6 months) and cause significant impairment in the person’s life. The 

DSM-5 also specifies different subtypes of phobia based on the nature of the phobic 

stimulus: animal, natural environment, blood-injection-injury, situational or other.  

In terms of prevalence, recent epidemiological data including low-, middle- and 

high-income countries (Wardenaar et al., 2017) show that SP presents an average lifetime 

prevalence of 7.4%, meaning that a considerable amount of people suffer from this 

problem. However, some things need to be considered to interpret that number, such as 

the differences in prevalence among countries, with high-income countries reporting a 

higher lifetime prevalence of the disorder; and gender, with women presenting higher 

prevalence than men, a consistent finding over time across different studies (Eaton et al., 

2018; Haro et al., 2006; LeBeau et al., 2010). Comorbidity is also relevant in SP since the 

vast majority of people suffering from this problem reported a lifetime history of two or 

more fears (Brown et al., 2001; Curtis et al., 1998) and, people with SP are at increased 

risk of developing other mental disorders (APA, 2013; Trumpf et al., 2010). Furthermore, 

individuals with SP have been reported to have a higher probability to suffer from 

physical problems such as heart diseases, respiratory diseases, or gastrointestinal 

problems among others (Witthauer et al., 2016). 

As stated before, the DSM-5 includes a specifier with different SP subtypes 

depending on the phobic stimulus and, being Flying Phobia (FP) a situational phobia 

subtype. People suffering from FP have anxiety or fear of stimuli related to flying 

situation, especially to the possible “external dangers” that can occur in this situation, 
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such as an accident, a mechanical problem with the airplane or threatening weather 

conditions, among others (Wilhelm & Roth, 1997). Being inside of an airplane can be a 

potential problematic situation for other psychological problems as well, but it does not 

always have to do with FP. For example, someone can be afraid of taking a flight because 

the airplane is an enclosed space, but this fear is not only limited to flights, and it appears 

in other enclosed situations as well (claustrophobia); or a flight can be another one of the 

situations where someone could be afraid of not being able to get help in case that 

something happened to them (agoraphobia). Therefore, it is important to understand the 

clinical features of FP to establish a proper diagnosis and administer an adequate 

psychological treatment. 

FP can cause serious interference in a person’s life, affecting personal 

relationships, leisure time, professional opportunities or, overall, having an impact in 

different important life areas (Foreman et al., 2006; Medialdea & Tejada, 2005). In some 

cases, the fear of flying can be remarkably incapacitating, causing emotional distress to 

patients with FP long before they find themselves inside the plane; anticipatory anxiety 

can play an important role in this problem appearing when patients have to buy a plane 

ticket, arrange a trip or with the mere thought of flying (Bor, 2007). This negative 

emotional response leads to a behavioral response of avoidance, that can take the form of 

not flying at all or flying when required with great distress, using safety behaviors such 

as choosing a specific seat or asking questions to the airline employees to reduce the 

anxiety that they experience (Oakes & Bor, 2010). There is also evidence about the use 

of alcohol or medication to help manage those symptoms when they fly (Wilhelm & Roth, 

1997). All of the above contributes to the failure to disconfirm the irrational belief about 

the danger of the situation and maintain the problem (Clark & Rock, 2016) . 

Up to 13% of the general adult population report a subclinical fear of flying (Eaton 

et al., 2018). Regarding prevalence of people meeting FP diagnosis criteria, the same 

cross-national epidemiological study cited before (Wardenaar et al., 2017) reports a FP 

lifetime prevalence of 1.3%, being the phobia subtype with the greatest difference 

between low- and high-income countries, with a three times higher prevalence in the latter. 

Interestingly, despite presenting the lowest prevalence compared with other SP subtypes, 

FP had the highest rate of treatment use, perhaps due to the increased need of taking 

flights nowadays and the difficulty to avoid this situation in certain cases, which makes 

clear the need of having evidence-based treatments to help people suffering from this 
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problem. Even at subclinical levels, this flying anxiety can have an impact in a person’s 

life, which also justifies the need for a psychological intervention (Oakes & Bor, 2010).  

 

Treatment 

Exposure to the phobic stimuli has been long established as the treatment of choice 

for SP (Marks, 1987), and research through the years has supported in vivo exposure as 

the most effective intervention for this disorder (Choy et al., 2007; Wolitzky-Taylor et al., 

2008). Although having proved to be the most effective approach, in vivo exposure to the 

phobic stimuli is not always a viable option for the patient or the therapist. That is the 

case of FP, where taking a flight is not always possible due to economic reasons (plane 

tickets can be expensive), time reasons (the previous process of taking a flight and the 

flight itself can entail a considerable amount of time), or availability reasons (some areas 

do not count with nearby airports), among others. 

Alternative procedures to carry out the exposure and overcome these 

complications have also been explored. For example, imaginal exposure is one of the 

alternatives that therapists have used to treat phobias when real exposure was not feasible, 

and it has also shown to produce fear reduction (Baker et al., 1973; Hoppe et al., 2021), 

including FP symptomatology (Rus-Calafell et al., 2013), however, some people have 

difficulties picturing certain scenarios or stimuli in their minds, and this complicates the 

exposure process. 

Information and Communications Technology (ICTs) have helped with some of 

these issues and have offered new possibilities in psychological treatments. Virtual 

Reality Exposure Therapy (VRET) became another alternative to in vivo exposure in the 

treatment of SP since it offers considerable advantages to the clinician to carry out the 

exposure therapy such as more control over the phobic stimuli or being able to deliver the 

treatment in their office, with the benefits on the confidentiality of the patient that this 

ensues. Many studies have been conducted through the years in this field and VRET has 

shown comparable results with in vivo exposure in the treatment of SP (Botella et al., 

2017; Wechsler et al., 2019) and seems to be more accepted by patients than traditional 

exposure (Garcia-Palacios et al., 2007). This alternative has also been very popular for 

FP, as a result of the difficulties to access the phobic stimulus previously explained, and 

results of different studies over the years have shown its effectiveness reducing FP 
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symptomatology (Botella et al., 2004; Cárdenas et al., 2016; Czerniak et al., 2016; da 

Costa et al., 2008; Riva et al., 2001; Rothbaum et al., 2006). 

Although in recent years VRET equipment has become more affordable, some 

professionals are still reluctant about its use. A simpler and more economical alternative 

to deliver exposure therapy can be computer-assisted exposure interventions, in which 

images and sound related to the phobic stimulus are presented through a computer screen 

in order to overcome the feared situation. A treatment program with these characteristics 

exists for FP (Tortella-Feliu et al., 2008) and it has showed similar results to VRET in 

reducing fear of flying (Tortella-Feliu et al., 2011). 

These alternatives to deliver traditional treatment have helped to expand the 

knowledge of the field of psychological interventions, but they are still heavily based in 

the dominant face-to-face individual model (Kazdin, 2015) and, taking into consideration 

the rates of people who do not receive psychological help, the disability caused by mental 

health conditions, and the raise of psychological problems (World Health Organization, 

2017), there is still much  that can be done to move forward and reach all people in need. 

 

Internet-delivered interventions 

New ways of delivering psychological treatment were proposed a decade ago to 

reduce the burden of mental illnesses and decrease the treatment gap (Kazdin & Blase, 

2011), and, in this task, Internet-delivered Cognitive Behavioural Treatments (ICBTs) 

might play a fundamental role. It is important to note that there has been a lack of a 

common terminology for treatments delivered through the Internet, which has had 

consequences for the research on this field and makes difficult the synthesis of findings 

(Smoktunowicz et al., 2020). Taking this into consideration, the term “ICBT” will be used 

in the present thesis since this terminology has been used in recent research (i.e. Karyotaki 

et al., 2018; Titov et al., 2018). 

ICBTs have a great potential in facilitating the access to psychological treatments 

because they bring the intervention to people’s homes, breaking geographical constraints 

which are a barrier to mental health services accessibility (López-Lara et al., 2012), 

especially in rural areas (Brenes et al., 2015). Besides the geographical aspect, ICBTs 

also present other advantages, such as cost-effectiveness, faster therapist support or 
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enhancing learning and retention in the patients, since they can return to the program at 

their convenience (Andersson & Titov, 2014). 

Research in ICBTs has been conducted for a widely range of disorders, such as 

depression, PTSD, or somatic disorders, among others (Carlbring et al., 2018; Karyotaki 

et al., 2017, 2018; Kuester et al., 2016). ICBTs have also been developed and studied for 

different anxiety disorders, and they have shown acceptance by patients and comparable 

results to face to face treatments (Andersson & Titov, 2014; Andrews et al., 2018; 

Arnberg et al., 2014; Olthuis et al., 2016). However, in the case of SP, research in this 

field has been scarce in comparison to other anxiety disorders, where there are already 

published systematic reviews and meta-analysis about the effectiveness of these 

interventions (Domhardt et al., 2020; Kampmann et al., 2016; Richards et al., 2015). 

One of the first works in the treatment of SP through ICBTs was a series of cases 

to treat small animal phobia (Botella et al., 2008). Since it was one of the earlier works, 

the treatment was delivered using an Intranet, but the patients went to a room with a 

computer in the clinic and completely self-applied the program, only asking help to the 

clinician if they had problems. This study showed promising results and participants 

showed an improvement in all clinical measures with changes that were maintained at 3-

month follow-up.  

SP has been included along with other disorders in some ICBTs. An early study 

for phobic and panic disorders (Schneider et al., 2005), a work conducted with a sample 

of phobic outpatients, including SP, Social Anxiety and Agoraphobia (Kok et al., 2014), 

or a more recent study of a transdiagnostic intervention for people with panic disorder 

and phobias (Schröder et al., 2017). Regarding studies conducted only with participants 

with SP, there are some pre-post studies without a control group delivering ICBT for 

children with SP (Vigerland et al., 2013), children and adolescents with dental anxiety 

(Shahnavaz et al., 2018), or spider phobia (Matthews et al., 2011, 2012). As for 

Randomized Controlled Trials (RCT), two studies were conducted in Sweden for the 

treatment of spider and snake phobia (Andersson et al., 2009, 2013), both compared with 

an active treatment control group, and showing in their results an improvement in the 

clinical measures in the ICBT group. 

A third RCT can be found in literature for SP, in this case, an intervention for FP. 

NO-FEAR Airlines is and ICBT developed by our research group and, to our knowledge, 
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this is the only ICBT aimed for FP to date. NO-FEAR Airlines is a CBT-based internet 

intervention delivered through the Internet that includes different images and sounds of 

situations related to the flying process to help the patient to carry out the exposure in their 

homes, and where different levels of guidance can be used. This ICBT has shown its 

effectiveness in a recent published study (Campos et al., 2019) where two experimental 

conditions, a self-applied group, and a group with therapist support, were compared to a 

waiting list control group. In this study, the group with therapist support received a brief 

weekly call encouraging them to continue with the program and checking for any 

problems but no therapeutic content was provided, while the self-applied group only had 

contact with the therapist during the assessments before and after completing the program. 

The results showed an improvement in the clinical measures in both experimental 

conditions with large effect sizes compared to the control group. No differences were 

found between the groups with or without therapist support. In this study, only still 

photographs were used to deliver the exposure, and factors like the role of the degree of 

immersion these images could produce was not explored.  

Sense of presence and reality judgement 

Sense of presence is defined as the sense of being in a virtual environment (Steuer, 

1992). Sense of presence is an important factor to consider when exposure therapy is 

delivered using ICTs; as explained before, when the exposure is carried out through a 

virtual environment, it “replaces” the real situation with the aim to elicit the same or a 

similar response that the person would have if they did the exposure to the real feared 

object. For this reason, this construct has been widely studied in the context of VRET 

(Baños et al., 2000; Diemer et al., 2015; Krijn et al., 2004; Ling et al., 2014; Price & 

Anderson, 2007; Riva et al., 2007; Robillard et al., 2003).  

Immersion is another concept that is related but should not be confused with sense 

of presence. Immersion has to do with the technology, that is, with the quantity and 

quality of the sensory data (Slater et al., 1994), while sense of presence is a subjective 

experience. Although it was suggested that presence increased when technology was 

more immersive (Slater & Wilbur, 1997), later research proposed that there were more 

factors to take into consideration in this relationship (Gromer et al., 2019; Kwon et al., 

2013; Ling et al., 2014; Riva et al., 2007). Literature suggests that there is a link between 

presence and emotions, resulting in a bidirectional relationship between the two. That 

means that, when a VRET scenario engages with emotions, the sense of presence 
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increases but, at the same time, presence is a significant predictor of emotional responses 

in virtual scenarios (Gromer et al., 2019; Riva et al., 2007). Furthermore, research with 

participants suffering clinical symptoms revealed that the level of anxiety that participants 

experienced with high and medium levels of immersion did not differ (Kwon et al., 2013).  

Therefore, the relationship seems to be more complex than it was originally 

thought but, at least in the case of VRET, it has been suggested that although immersive 

technology is not the only variable that explains presence, it can reduce the “noise” from 

other factors (such as individual differences) and help to create a stronger link between 

presence and anxiety (Ling et al., 2014). In this line, a meta-analysis exploring the effects 

of immersion in user’s presence concluded that factors like user-tracking, stereoscopic 

visuals, and wider fields of view of visual displays had more impact in presence than 

having higher quality of visual and auditory stimuli (Cummings & Bailenson, 2016). 

Other authors have also put emphasis on the importance of wider field of views (Zikic, 

2007), and 360º panoramas could be useful since, compared to still images, they can 

evoke more similar cognitive and emotional responses to the ones experienced in the real 

physical environment that they recreate (Higuera-Trujillo et al., 2017). Lastly, a direct 

relationship between sense of presence and treatment outcomes has not been found (Price 

et al., 2011; Price & Anderson, 2007; Tardif et al., 2019). 

On the other hand, reality judgment, defined as the extent to which an experience 

is acknowledged as real in terms of the willingness to interpret the virtual experience as 

veridical (Baños et al., 2000), has been poorly studied so far. One of the reasons for this 

could be that sense of presence and reality judgment are very closed and related concepts, 

but differences between the two exist. Baños et al. (2000) also propose that the difference 

between these two constructs is clear when we consider that both of them are not 

necessary in every virtual scenario. For example, in a virtual environment designed to 

give distraction to burned patients, presence is needed but an experience of reality might 

not be as important. However, in virtual environments designed for the treatment of 

phobias, both variables might be important. It has been suggested that reality judgment is 

a multidimensional construct that could not only be influenced by the characteristics of 

the virtual environment or the technology, but also by psychological factors (Baños et al., 

1999) but, as previously said, the research on this field has been very scarce. 

Studies about sense of presence and reality judgment have been conducted in 

VRET (i.e., Tardif et al., 2019; Cummings & Bailenson, 2016; Ling et al., 2014; Baños 
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et al., 2000) but, to the best of our knowledge, these variables have not been studied in 

exposure scenarios delivered through ICBTs. 
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AIMS OF THE THESIS 

 

General aims 

The present doctoral thesis has several main objectives. The first is to conduct a 

systematic review and preliminary meta-analysis of the published works about Internet- 

and mobile delivered interventions for the treatment of SP. The second is to conduct a 

feasibility pilot study with NO-FEAR Airlines ICBT using two types of images in the 

exposure scenarios (still images vs 360◦ navigable images) in order to explore the 

acceptance of the different images by patients with FP and the impact that these images 

may have, expanding the knowledge about exposure scenarios in ICBTs. Finally, as a 

third aim, a qualitative study about participants’ reasons for dropouts will also be 

conducted.  

 

Specific aims: 

I. To conduct a systematic review and preliminary meta-analysis on Internet- 

and mobile delivered interventions for the treatment of SP, providing a 

synthesis of the characteristics of the available interventions to date and 

conducting a preliminary analysis of their effectiveness. 

II. To assess participants’ opinions, satisfaction, preference, and acceptance of 

navigable and still images in the exposure scenarios. 

III. To assess the potential effectiveness of two experimental groups (NO-FEAR 

Airlines with still images and NO-FEAR Airlines with still and navigable 

images) compared to a waiting list control group in clinical measures of FP. 

IV. To evaluate if the changes after the treatment are maintained in the follow-up 

periods (3 and 12 months). 

V. To explore the role of navigable images compared to the still images in the 

level of anxiety, sense of presence, and reality judgement in the exposure 

scenarios and whether the aforementioned variables mediate in treatment 

efficacy. 
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VI. To analyze the reasons for dropouts from the study among participants who 

withdraw from it. 
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HYPOTHESES OF THE THESIS 

 

The main hypothesis of the thesis states that both treatment conditions will be well 

accepted by the participants, but participants will prefer 360◦ images over still images.  

Since this is a feasibility study, hypotheses for specific aims III, IV and V are not 

appropriate. For the rest of specific aims (I and VI), no hypotheses are established since 

they are exploratory objectives. 
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ABSTRACT 

Internet- and mobile-based interventions (IMIs) are being developed for a wide 

range of psychological disorders and they showed their effectiveness in multiple studies. 

Specific phobia (SP) is one of the most common anxiety disorders, and research about 

IMIs for SP treatment has also been conducted in recent years. The aim of this paper was 

to conduct a systematic review and preliminary meta-analysis exploring IMIs for the 

treatment of SP. A comprehensive search conducted in five different databases identified 

9 studies (4 pre-post studies, 5 randomized controlled trials) with 7 Internet-based 

interventions and 2 mobile-based interventions. Results showed that exposure was the 

main component of all interventions, and that animal phobia was the most common 

subtype. Samples included children, adolescents, and adults. A preliminary meta-analysis 

of the included studies showed that participants receiving IMIs experienced a significant 

reduction of SP symptoms from pre- to post-treatment (g= 1.15). This systematic review 

found that there is already some evidence in the literature supporting the potential benefits 

of IMIs for SP. However, the number of studies included is small and more research 

should be carried out in the field. 

Keywords: Specific phobia; Internet-based treatments; Mobile-based treatments; 

Systematic review; Meta-analysis  
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1. INTRODUCTION 

Specific Phobia (SP) is one of the most common anxiety disorders, with an 

estimated lifetime prevalence of up to 7% (Eaton et al., 2018). Although it can be 

considered a less severe problem compared to some other psychological disorders, people 

suffering from SP report severe impairment in different domains of their lives (Wardenaar 

et al., 2017). It has also been associated with a higher probability of developing another 

anxiety disorder (Trumpf et al., 2010) and physical problems, such as cardiac, respiratory, 

or gastrointestinal diseases (Witthauer et al., 2016). Taking all of this into consideration, 

there is a clear need to offer evidence-based psychological treatments for this problem. 

Fortunately, the treatment of choice for SP, exposure therapy, has been well-

established for decades (Marks, 1987). Furthermore, its mechanisms and how to improve 

its effectiveness have been studied and discussed over the years (Böhnlein et al., 2020; 

Craske et al., 2014; Sewart and Craske, 2019). Traditionally, in vivo exposure was the 

approach clinicians used to deliver treatment for SP, but as technology advanced, research 

explored other ways to carry out exposure therapy. This is the case of Virtual Reality 

Exposure Therapy (VRET), which rapidly became a popular alternative for treating SP 

because it helped to overcome some of the limitations of in vivo exposure. VRET also 

presents some advantages for both the patient and the clinician, such as being able to 

deliver the treatment in the clinician’s office. Many studies have been conducted in this 

field, and VRET has shown comparable results to in vivo exposure (Botella et al., 2017; 

Wechsler et al., 2019). 

Despite the evidence supporting exposure-based treatments, there are still barriers 

to their dissemination (Neudeck and Einsle, 2012). Following the guidelines for new ways 

to provide treatment to those in need of psychological help (Kazdin and Blase, 2011), the 

Internet became a new alternative to traditional face-to-face treatments. Internet-based 

interventions have been created, and their effectiveness has been shown for a wide range 

of psychological disorders, such as depression (Karyotaki et al., 2018, 2017), PTSD 

(Kuester et al., 2016; Lewis et al., 2018), or even somatic disorders (Carlbring et al., 2018; 

van Beugen et al., 2014) among others. Internet interventions for the treatment of anxiety 

disorders have also been widely studied, showing comparable results to face-to-face 

treatment and acceptance by patients (Andersson and Titov, 2014; Andrews et al., 2018; 

Arnberg et al., 2014; Kelson et al., 2019; Olthuis et al., 2016). In the case of SP, a self-
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help treatment with virtual reality components using the Intranet was used to treat animal 

phobia and showed promising results (Botella et al., 2008). 

In recent years, with the further development of technologies, new options have 

been suggested to deliver psychological treatments in people’s homes. This is the case of 

mobile-based interventions, which have shown evidence of reducing anxiety symptoms 

(Firth et al., 2017) and have been found to be well-accepted by patients (Menon et al., 

2017). These new options have also made VRET more accessible by developing, for 

example, affordable head-mounted displays to use with smartphones (Kato and Miyashita, 

2015), providing the opportunity to deliver mobile-based treatments using virtual reality 

in people’s homes (Stupar-Rutenfrans et al., 2017). However, there is a lack of research 

and validation of many mental health apps, with only a limited number being evidence-

based interventions (Miralles et al., 2020), and so there is a clear need for further research 

in this field. 

Although still scarce, some research has been carried out in the field of Internet- 

and mobile-based interventions (IMIs) for SP. The aim of this paper is to conduct the first 

systematic review exploring IMIs in the field of SP, synthesizing the characteristics of 

the different interventions and their treatment outcomes.  

 

2. METHOD 

The present study was carried out following the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Moher et al., 2009), was 

registered in the Open Science Framework (OSF) and was made public with the following 

ID: osf.io/g5x6y. 

2.1. Inclusion and exclusion criteria 

Studies were included if they met the following criteria: (1) Participants in the 

study were children, adolescents, or adults who had a diagnosis of SP or presented high 

scores on self-report measures for phobia; (2) The intervention was focused on SP, or SP 

was one of the disorders treated in the study, but specific data for SP were reported; (3) 

The psychological intervention was delivered through the Internet or mobile phone. The 

intervention could include virtual reality components; (4) Studies had to contain at least 
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pre- and post-treatment measures of phobic symptomatology (randomized and non-

randomized).   

Studies where the sample had a diagnosis of social anxiety or agoraphobia and 

studies with a face-to-face component of the intervention were excluded from this review. 

 2.2. Information sources and searches 

Searches were conducted in PubMed, PsycINFO, Web of Science, SCOPUS, and 

Cochrane to identify relevant studies published prior to December 2020. There were no 

exclusion criteria regarding the year of publication of the study or the language in which 

it was written. Due to the different terminology used in publications, variations of the 

terms “Internet-based treatment”, “mobile-based treatment”, and “phobia” were included 

in the search, combined with Boolean operators using “AND” and “OR”. In addition, we 

included some common terms related to phobia, such as “dental anxiety”, 

“claustrophobia”, and “acrophobia” because we are aware that they are used in some 

papers in the field of SP. The complete search strings are included in the Appendix A. 

The references of included studies and similar recent systematic reviews were also 

inspected to identify additional studies that might have been missed in the search. 

2.3. Study selection 

After carrying out the searches in the different databases and removing duplicates, 

two independent researchers (SM and JG) examined the titles and abstracts of the studies 

to select the records that potentially met the inclusion criteria. Differences in the selected 

studies and doubts were discussed with a third reviewer (SQ). Full texts of the selected 

studies that appeared to meet the inclusion criteria and those that were in doubt due to 

insufficient information in the title or abstract were retrieved and reviewed independently 

by two researchers (SM and JG) to confirm that they were suitable for the current review. 

2.4. Study quality assessment 

The quality of the studies included in this review was assessed using The Study 

Quality Assessment Tools from the National Heart Lung and Blood Institute (NHLBI; 

https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools). This tool was 

chosen because the present systematic review aimed to explore any type of study that has 

been published for the treatment of SP using IMIs. The NHLBI includes specific criteria 
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to assess six types of study designs. The studies’ quality can be rated as “good”, “fair”, 

or “poor” after answering the different questions established depending on the study 

design. Two reviewers (SM and CT) independently rated the studies included in this paper 

using the assessment for “controlled intervention studies” and “before and after studies 

with no control group”. Disagreements were discussed with a third reviewer (SQ). 

2.5. Data synthesis 

Firstly, for all the included studies, data about the study design, sample, 

characteristics of the intervention, and treatment effects in terms of SP symptom 

reduction were independently extracted from the publications and narratively synthesized. 

The data extracted by the researchers were compared and discussed with a third researcher 

if discrepancies were found. 

For all the included studies (randomized and pre-post studies), within-group effect 

sizes were calculated to estimate symptom reduction from pre- to post-treatment. These 

effect sizes were computed as Hedges’ g, assuming a pre-post correlation of 0.7. 

Sensitivity analyses using alternative pre-post correlations were conducted. A preliminary 

meta-analysis was conducted by pooling within-group effect sizes with a random-effects 

model, using a restricted maximum-likelihood estimator (Viechtbauer, 2005) and the 

Hartung-Knapp-Sidik-Jonkman (HKSJ) method (IntHout et al., 2014). Heterogeneity was 

explored with the I2 statistic and its 95% confidence interval. We conducted subgroup 

analyses based on type of design (randomized vs pre-post studies) with a mixed-effects 

model. Publication bias was explored through Egger’s test of the intercept and a funnel 

plot. Because the number of studies was too small, we did not conduct additional analyses. 

Additionally, for the subset of randomized controlled trials (RCTs), we computed 

between-group effect sizes as standardized mean differences (Hedges’ g) at post-test. We 

pooled these effect sizes using the same meta-analytical procedures.  

 

3. RESULTS 

3.1. Search results 
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Figure 1 shows the Flow diagram for the study. Initially, 819 studies were 

identified upon completion of the search in the different electronic databases. Duplicates 

were removed, leaving a total of 421 papers that were examined. Finally, 29 full-text 

papers were retrieved and, after reading them independently and excluding studies that 

did not meet the inclusion criteria, a total of nine studies were included in the current 

systematic review. Reasons for exclusion after reading the full text articles were: 

participants not having diagnosis or elevated symptoms of SP (n=4), face-to-face 

component was present in the intervention (n=2), no treatment outcomes reported for SP 

(n=8), not a treatment study (n=2), and other type of publication (n=4). 

 

Fig. 1. Flow diagram for the systematic review 

3.2. Participants 

Table 1 shows selected characteristics of the participants in each study. Overall, 

participants’ mean ages ranged from 9.9 to 41.3 years, with a mean age of 33.58 years 

across the studies, except for one study (Matthews et al., 2012) where the mean age was 

not reported. Six studies (66.7%) involved adults suffering from SP, two studies included 
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children or adolescents (22.2%), and one study admitted participants of any age. Almost 

all the studies had a majority of women participants, and one of them (Matthews et al., 

2011) only included female participants in its sample.  

Table 1. Participant and study characteristics.  

Study Country 
Study 
type 

Population N 
Age 

M (SD) 
Women 

(%) 
Phobia 
subtype 

Donker et 
al. (2019) 

The 
Netherlands 

RCT Adults 

Total: 
193 

IG: 96 
CG: 97 

41.32 
(13.67) 

65.83 Acrophobia 

Campos et 
al. (2019) 

Spain RCT Adults 

Total: 
69 

IG 1: 
23 

IG 2: 
23 

CG: 23 

36.43 
(10.23) 

72.47 
Flying 
Phobia 

Andersson 
et al. 

(2009) 
Sweden RCT Adults 

Total: 
27 

IG: 13 
CG: 14 

25.6 
(4.1) 

84.8 
Spider 
phobia 

Shahnavaz 
et al. 

(2018) 
Sweden 

Pre-
post 

Children 
and 

adolescent
s 

Total: 
18 

IG: 18 
11 (2) 61 

Dental 
phobia 

Andersson 
et al. 

(2013) 
Sweden RCT Adults 

Total: 
26 

IG: 13 
CG: 13 

27.2 
(8.1) 

84.6 
Snake 
phobia 

Vigerland 
et al. 

(2013) 
Sweden 

Pre-
post 

Children 
Total: 

30 
IG: 30 

9.9 
(1.4) 

57 

Specific 
phobia 

(various 
types) 

Matthews 
et al. 

(2011) 
Australia 

Pre-
post 

Adults 
Total: 

17 
IG: 17 

38 (12) 100 
Spider 
phobia 

Matthews 
et al. 

(2012) 
Australia 

Pre-
post 

All ages 

Total: 
351 
IG 1: 
176 
IG 2: 
124 

Not 
referred

. 
53 

Spider 
phobia 

Arias et al. 
(2020) 

USA RCT Adults 

Total: 
36 

IG 1: 
18 

CG 2: 
18 

26.15 
(11.25) 

61.1 
Dental 
phobia 

RCT: Randomized Controlled Trial; IG: Intervention Group; CG: Control Group 

 

As for participants’ diagnosis, the studies usually addressed one type of SP, and 

only one study (Vigerland et al., 2013) accepted participants with different types of fears 
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as long as they met the diagnostic criteria for SP. Related to this, the recruitment method 

in 66.7% (n =6) of the papers was a diagnostic interview, whereas the remaining studies 

recruited participants based on questionnaire scores. The subtypes of SP were animal 

phobia (spider phobia n=3; snake phobia n=1), situational phobia (flying phobia n=1; 

dental phobia n=2), and natural environment phobia (acrophobia n=1). In the study by 

Vigerland et al. (2013), which included children with various types of phobias, the sample 

presented claustrophobia (23%), darkness phobia (40%), acrophobia (13%), animal 

phobia (47%), and blood injury and injection phobia (10%). Comorbidity with other 

disorders was only mentioned in three papers (Campos et al., 2019; Shahnavaz et al., 

2018; Vigerland et al., 2013), which meant that participants could present other types of 

phobias, anxiety problems, or psychological problems in general, as long as they were 

not severe psychological disorders and the principal diagnosis was SP. Sample sizes in 

the studies ranged from 13 to 351. 

3.3. Study design and characteristics 

Five of the included studies were RCTs (Andersson et al., 2009, 2013; Arias & 

McNeil, 2020; Campos et al., 2019; Donker et al., 2019), and the four remaining studies 

were pre-post investigations with no control group (Matthews et al., 2011, 2012; 

Shahnavaz et al., 2018; Vigerland et al., 2013). Regarding the comparators used in the 

RCTs, three studies had a waitlist control group, and two studies had another SP treatment. 

The studies were conducted in five different countries: the Netherlands (n=1), Spain (n=1), 

Australia (n=2), the USA (n=1), and Sweden (n=4). The papers included were published 

between 2009 and 2020. Detailed study information is shown in Table 1. 

3.4. Intervention characteristics 

Of the nine studies, seven carried out an Internet-based intervention, and the other 

two used an app to deliver the treatment through the participant’s mobile phone. Table 2 

shows the intervention characteristics for each study. 
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Table 2. Characteristics of the intervention, outcome measures, attrition, and follow-up data. 

Reference Format 
Intervention program 

characteristics 
Length Comparator 

Outcome 

measures 
Attrition (%) Follow-up 

Donker et al. 

(2019) 
App 

Six animated modules, 360º 

videos and a gamified immersive 

VR environment covering the 

entire exposure spectrum 

3 weeks Waitlist AQ 
Post: 41 

F-U: 59 

Exploratory results showed 

that changes were 

maintained at 3-month 

follow-up 

Campos et al. 

(2019) 
Internet 

Six exposure scenarios with real 

photographs and sounds related 

to different parts of the flying 

process 

6 weeks 

(maximum) 
Waitlist 

FFQ-II 

FFS 

Post: 28.26 

F-U: 52.2 (3 

months) and 

71 (1 year) 

 

Maintenance of changes at 

3- and 12-month follow ups 

with larger effect sizes than 

those obtained for pre-to-

post change  

Andersson et al. 

(2009) 
Internet 

Five text modules with 

psychoeducational information 

and images, and videos with 

instructions to carry out the 

exposure in real life 

4 weeks 

One-session 

treatment face-to-

face 

BAT 

SPQ 

Post: 0 

F-U: 7.7 

Changes maintained at 1-

year f-u, with equal results 

than the ones obtained with 

the OST condition 

Shahnavaz et al. 

(2018) 
Internet 

Twelve modules of guiding text 

for parents and children, 

exposure to dentistry-related 

video clips and audio files and a 

package with different dental 

material sent at their homes for 

exposure purposes 

12 weeks NA 

PG-BAT (child 

and parental 

version) 

Post: 11.1 

F-U: 16.7 

Clinical changes in the 

primary outcome measure 

were maintained at 1-year 

f-u 

Andersson et al. 

(2013) 
Internet 

Four text modules with 

psychoeducational information 

and images, and videos with 

instructions to carry out the 

exposure in real life 

4 weeks 

One-session 

treatment face-to-

face 

BAT 

SNAQ 

Post: 0 

F-U: 23.1 

There was an improvement 

in BAT from post-treatment 

to 1-year f-u and a 

maintenance of changes in 

SNAQ 

Vigerland et al. 

(2013) 
Internet 

Eleven modules for parent and 

children with psychoeducation 

about SP and exposure tasks for 

children to carry out in real life 

guided by their parents 

6 weeks NA CSR 
Post: 3 

F-U: 0 

Improvement was 

maintained at 3-month f-u, 

with even an additional 

decrease in the CSR 
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AQ: Acrophobia Questionnaire; FFQ-II: Fear of Flying Questionnaire-II; FFS: Fear of Flying Scale; BAT: Behavioral Avoidance Test; SPQ: Spider Phobia Questionnaire; PG-BAT: Picture 

Guided Behavioral Avoidance Test; SNAQ: Snake Phobia Questionnaire; CSR: Clinician Severity Rating; SUDS: Subjective Units of Distress; FSQ: Fear of Spiders Questionnaire; F-U: 

Follow-up; NA: Not Applicable

Matthews et al. 

(2011) 
Internet 

Six-stage hierarchy of images 

presented for exposure purposes. 

Images appeared on screen when 

participants followed a moving 

circle with their mouse pointer 

30 days NA 

SUDS 

FSQ 

SPQ 

Post: 64.7 NA 

Matthews et al. 

(2012) 
Internet 

Ten stages of moving or static 

images presented for exposure 

purposes. Images appeared on 

screen when participants 

followed a moving circle with 

their mouse pointer 

4 months NA 
FSQ 

SUDS 
Post: 98.2 NA 

Arias et al. 

(2020) 
App 

Exposure video displaying a 

preventive dental visit that 

participants had to watch at least 

once per day 

7 days Waitlist 
SUDS during 

BAT 
Post: 0 NA 
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3.4.1. Internet-based interventions 

Exposure was the main treatment component of the seven studies on Internet-

based interventions, and all of them except one (Vigerland et al., 2013) included images, 

videos, or audios of the phobic situation or stimuli in the program. However, only three 

intervention programs (Campos et al., 2019; Matthews et al., 2011, 2012) carried out the 

entire exposure to the phobic object within the program using this media content; that is, 

participants could do the exposure sessions in the intervention webpage confronting these 

images or videos. In these studies, after the exposure scenarios were presented, 

participants were asked to rate their anxiety level in order to continue with the next 

scenarios. Although most of the other studies also included some kind of media content 

related to the feared object or situation, the main focus was on encouraging participants 

to do the exposure exercises in the real world. This is the case of the two Andersson et al. 

(2009; 2013) interventions, which included videos to show the participants how to carry 

out the exposure to spiders or snakes in a real environment; Vigerland et al., (2013), who 

included written instructions for parents to help their children to establish and work 

towards the most feared level together in their everyday life; or Shahvanaz et al. (2018), 

who sent a practice package of dental tools to participants’ homes so that parents and 

children could do the exposure tasks together. 

Psychoeducation about the problem and other related important information was 

also included in most of the interventions (Andersson et al., 2009, 2013; Campos et al., 

2019; Shahnavaz et al., 2018). The time required for the interventions ranged from one 

to four months. It is important to note that the study with the longest time requirement 

(Matthews et al., 2012a) only asked participants to log in at least once before a four-

month period had ended, but the intervention did not last the whole time. The most 

common intervention length was four to six weeks.  

Regarding therapist support, all the studies except Matthews et al (2011, 2012) 

included this component. Therapist guidance was delivered by phone or e-mail, 

depending on the intervention. In four studies (Andersson et al., 2009, 2013; Shahnavaz 

et al., 2018; Vigerland et al., 2013), participants had to send the homework exercises to 

the therapist by email or write them on the web platform, and in two of these studies, the 

therapist provided feedback about the homework (Shahnavaz et al., 2018; Vigerland et 

al., 2013). Campos et al. (2019) included two experimental conditions in this line: one 
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condition with therapist support consisting of a brief weekly phone call to encourage 

participants to continue the intervention or resolve doubts, and a completely self-applied 

condition where participants did not talk with the therapist until they finished the 

intervention. Campos et al. (2019) is the only study in this review that presents results for 

therapist guidance, and the data show both conditions appeared to have comparable 

efficacy on the phobic outcome measures. 

3.4.2. Mobile-based interventions 

Two of the studies included in this review were mobile-based interventions, and 

the main component was also the exposure technique. Both studies used videos related to 

the phobic situation that the participant had to watch, but one of them (Donker et al., 2019) 

included a Virtual Reality approach using 360º videos. This study was also the only one 

of the two that intended to deliver a traditional intervention over the phone, that is, by 

including different modules the participant had to complete with psychoeducation and 

CBT components. The other intervention (Arias and McNeil, 2020) only relied on the 

participant watching the videos for exposure purposes. 

The time required for the interventions ranged from seven days to three weeks. 

Therapist support was included in both studies, via e-mail, in the form of daily or weekly 

encouragement. 

3.5. Narrative synthesis of treatment outcomes 

Outcome measures were different in the included studies, given that they were 

directed towards different types of SP, but overall the results of the interventions were 

assessed with specific questionnaires for the subtype of SP being investigated, or with 

other general assessment tools commonly used for phobic disorders, such as the 

Behavioral Avoidance Test (BAT; Öst et al., 1991), an analogous picture-guided version 

(PG-BAT; Shahnavaz et al., 2016), the Subjective Units of Distress Scale (SUDS; Wolpe, 

1990), or the Clinician Severity Rating (CSR; Silverman & Albano, 1996). The 

questionnaires that assessed the different types of phobic symptomatology in the studies 

included in this review were the following: Acrophobia Questionnaire (AQ; Cohen, 1977), 

Fear of Flying Questionnaire-II (FFQ-II; Bornas et al., 1999), Fear of Flying Scale (FFS; 

Haug et al., 1987), Spider Phobia Questionnaire (SPQ; Klorman et al., 1974), Fear of 

Spiders Questionnaire (FSQ; Szymanski & O’Donohue, 1995), and the Snake Phobia 
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Questionnaire (SNAQ; Fredrikson, 1983). Table 2 shows the corresponding assessment 

tools for each study.  

Regarding the effectiveness of the interventions, in the RCTs that used a waitlist 

as a comparator, the intervention condition showed significant reductions in the phobic 

symptomatology compared to the control group (Arias & McNeil, 2020; Campos et al., 

2019; Donker et al., 2019). In the two RCTs that had an active control condition 

(Andersson 2009; 2013), in this case a treatment for specific phobia whose effectiveness 

had already been established (Öst, 1989), the Internet condition also showed a significant 

improvement in the phobic symptoms. Four of these studies reported large within-group 

effect sizes for the IMI condition (Andersson et al., 2009, 2013; Campos et al., 2019; 

Donker et al., 2019). 

Two of the studies that did not have a control condition also showed significant 

improvements in the outcome measures, with large within-group effect sizes (Shahnavaz 

et al., 2018; Vigerland et al., 2013). The remaining two studies without comparators, both 

by the same author (Matthews et al., 2011, 2012), showed a decrease on the SUDS over 

time, but only one study showed significant differences on one of the questionnaires after 

the intervention (Matthews et al., 2011). 

3.6. Preliminary meta-analysis of treatment outcomes 

A preliminary meta-analysis of the nine included studies, with 10 intervention 

groups, showed that participants receiving IMIs experienced a significant reduction of 

phobic symptomatology from pre- to post-treatment. The pooled within-group effect size 

for IMIs was g= 1.15 (95% CI 0.81 to 1.49), with high heterogeneity (I2= 79%; 95% CI 

62 to 89). The forest plot summarizing the results of the meta-analysis is presented in 

Figure 2. In sensitivity analyses, the pooled effect size ranged between g= 1.26 (95% CI 

0.87 to 1.65) and g= 1.22 (95% CI 0.85 to 1.59), assuming pre-post correlations of 0.25 

and 0.5, respectively, and decreased to g= 0.77 (95% CI 0.54 to 1.01) when assuming a 

correlation of 0.95. Egger’s test did not detect significant asymmetry in the funnel plot 

(funnel plot is provided in the Appendix B). Subgroup analyses revealed significant 

differences based on type of design (Q= 43.19, df=9, p<0.0001), with RCTs showing 

significantly larger within-group effects (g= 1.40; 95% CI 0.98 to 1.83) than pre-post 

designs (g= 0.80; 95% CI 0.32 to 1.27). 
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For the subgroup of RCTs, between-group effect sizes were computed and pooled 

separately for those with active and inactive comparators. The three trials (with four 

intervention groups) that compared IMIs to waitlist control conditions yielded a pooled 

effect of g= 1.07 (95% CI 0.51 to 1.62; I2= 29.2%, 95% CI 0 to 74). However, no evidence 

of a significant effect was obtained in two trials comparing IMIs against a face-to-face 

well-established SP treatment (g= 0.02; 95% CI -1.50 to 1.54; I2= 0%). 

 

 

 

 

 

 

 

Figure 2. Meta-analysis on Internet- and mobile-based interventions for Specific Phobia, based on within-

group effect sizes 

3.7. Follow-ups 

Seven of the nine studies had at least one follow-up, but one of them (Matthews 

et al., 2012) was not included in these results because the study presented large drop-out 

rates and the follow-up was only completed by three participants. Regarding the rest of 

the studies, three of them carried out a three-month follow up (Campos et al., 2019; 

Donker et al., 2019; Vigerland et al., 2013) where clinical outcomes for the intervention 

seemed to be maintained. Four studies had a follow-up after one year (Andersson et al., 

2009, 2013; Campos et al., 2019; Shahnavaz et al., 2018), and they also showed 

maintenance or improvement on some of the measures. The study by Campos et al. (2019) 

was the only one that included two follow-ups, at three and 12 months, and they found 

larger within-group effect sizes than the ones obtained for pre-to-post change. 

3.8. Satisfaction and attrition 
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Four of the studies presented data about patients’ satisfaction with the intervention, 

and all of them reported high satisfaction (Arias & McNeil, 2020; Donker et al., 2019; 

Shahnavaz et al., 2018; Vigerland et al., 2013). Although in one of the parent-child 

interventions (Vigerland et al., 2013) the parent satisfaction was much lower, the results 

showed that they would still recommend the treatment to a friend. 

The attrition rates for the studies ranged from low (0%) to very high (98%), as 

reported in Table 2. The highest drop-out rate was found in the study by Matthews et al. 

(2012), where 351 participants were enrolled but only six completed all the intervention 

stages. However, this study was an exception, and most of the other studies had low or 

moderate attrition rates at post-treatment. The attrition rates in the follow-ups were higher 

overall than at post-treatment in the studies that included them, with up to 71% dropping 

out at the one-year follow-up, as Table 2 shows. 

3.9. Study quality assessment 

Tables 3 and 4 show the results of the study quality assessment carried out with 

the NHLBI tool. Two of the categories were used for the studies in this review, 

specifically, the categories of controlled intervention studies and before-after studies. The 

RCTs included in this review (Andersson et al., 2009, 2013; Arias & McNeil, 2020; 

Campos et al., 2019; Donker et al., 2019) were assessed in the category of controlled 

intervention studies. Three of them were rated “good”, and the other two were rated “fair”. 

The reason for rating the two Andersson studies (2009, 2013) “fair” was that they did not 

include power calculations for the sample size, and they did not conduct intent-to-treat 

analyses. Apart from that, the only issue with the studies in this category was the moderate 

drop-out rate in two of the papers (Campos et al., 2019; Donker et al., 2019), but overall, 

they met the quality criteria.  

Table 3. Quality assessment for controlled studies 

 
Donker 
et al. 

(2019) 

Campos 
et al. 

(2019) 

Andersson 
et al. (2009) 

Andersson 
et al. (2013) 

Arias et 
al. 

(2020) 

1. Was the study described as 
randomized, a randomized 
trial, a randomized clinical 

trial, or an RCT? 

Yes Yes Yes Yes Yes 

2. Was the method of 
randomization adequate (i.e., 
use of randomly generated 

assignment)? 

Yes Yes Yes Yes Yes 



34 
 

3. Was the treatment 
allocation concealed (so that 

assignments could not be 
predicted)? 

Yes Yes Yes Yes Yes 

4. Were study participants and 
providers blinded to treatment 

group assignment? 
No No No No NR 

5. Were the people assessing 
the outcomes blinded to the 

participants' group 
assignments? 

No No NR NR No 

6. Were the groups similar at 
baseline on important 

characteristics that could 
affect outcomes (e.g., 

demographics, risk factors, co-
morbid conditions)? 

Yes Yes NR NR Yes 

7. Was the overall drop-out 
rate from the study at endpoint 

20% or lower of the number 
allocated to treatment? 

No No Yes Yes Yes 

8. Was the differential drop-
out rate (between treatment 

groups) at endpoint 15 
percentage points or lower? 

No Yes Yes Yes Yes 

9. Was there high adherence 
to the intervention protocols 
for each treatment group? 

Yes Yes Yes Yes Yes 

10. Were other interventions 
avoided or similar in the 

groups (e.g., similar 
background treatments)? 

Yes Yes Yes Yes No 

11. Were outcomes assessed 
using valid and reliable 
measures, implemented 

consistently across all study 
participants? 

Yes Yes Yes Yes Yes 

12. Did the authors report that 
the sample size was 

sufficiently large to be able to 
detect a difference in the main 
outcome between groups with 

at least 80% power? 

Yes Yes No No Yes 

13. Were outcomes reported 
or subgroups analyzed 

prespecified (i.e., identified 
before analyses were 

conducted)? 

Yes Yes Yes Yes Yes 

14. Were all randomized 
participants analyzed in the 
group to which they were 

originally assigned, i.e., did 
they use an intention-to-treat 

analysis? 

Yes Yes No No Yes 

Quality rating Good Good Fair Fair Good 

NR: Not Reported 
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In the case of the uncontrolled studies, two of them were rated “good” (Shahnavaz 

et al., 2018; Vigerland et al., 2013) , and the other two were rated “poor” (Matthews et 

al., 2011, 2012). In the latter studies, there was no power calculation for the sample size, 

they had a high or very high drop-out rate, or the inclusion criteria were vague. Therefore, 

two studies were rated as having a high risk of bias.  

Table 4. Quality assessment for before and after studies. 

 
Shahnavaz 
et al. (2018) 

Vigerland 
et al. 

(2013) 

Matthews 
et al. 

(2011) 

Matthews 
et al. 

(2012) 

1. Was the study question or objective 
clearly stated? 

Yes Yes Yes Yes 

2. Were eligibility/selection criteria for 
the study population prespecified and 

clearly described? 
Yes Yes Yes No 

3. Were the participants in the study 
representative of those who would be 
eligible for the test/service/intervention 
in the general or clinical population of 

interest? 

Yes Yes Yes Yes 

4. Were all eligible participants that met 
the prespecified entry criteria enrolled? 

Yes Yes NR No 

5. Was the sample size sufficiently 
large to provide confidence in the 

findings? 
Yes Yes No No 

6. Was the test/service/intervention 
clearly described and delivered 
consistently across the study 

population? 

Yes Yes Yes No 

7. Were the outcome measures 
prespecified, clearly defined, valid, 
reliable, and assessed consistently 

across all study participants? 

Yes Yes Yes Yes 

8. Were the people assessing the 
outcomes blinded to the participants' 

exposures/interventions? 
No No No NR 

9. Was the loss to follow-up after 
baseline 20% or less? Were those lost 

to follow-up accounted for in the 
analysis? 

Yes Yes No No 

10. Did the statistical methods examine 
changes in outcome measures from 

before to after the intervention? Were 
statistical tests done that provided p 
values for the pre-to-post changes? 

Yes Yes Yes Yes 

11. Were outcome measures of interest 
taken multiple times before the 

intervention and multiple times after the 
intervention (i.e., did they use an 
interrupted time-series design)? 

No Yes No No 
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12. If the intervention was conducted at 
a group level (e.g., a whole hospital, a 

community, etc.) did the statistical 
analysis take into account the use of 

individual-level data to determine 
effects at the group level? 

NA NA NA NA 

Quality Rating Good Good Poor Poor 

NR: Not Reported; NA: Not Applicable 

The criterion of blinded assessment of the treatment outcomes was not met by any 

of the studies, but this can be difficult in psychological interventions. However, this was 

also taken into consideration in the assessment of the quality of the studies for the final 

quality rating as a source of potential bias. 

 

4. DISCUSSION 

The aim of the present study was to summarize the characteristics and treatment 

outcomes of IMIs for SP in a systematic review. To the best of our knowledge, this is the 

first review to address this topic. 

As previously stated, research in this field has been scarce so far, which was 

reflected in the number of papers included in this review. Only nine papers met the 

inclusion criteria, seven Internet-based interventions and two mobile-based interventions. 

Therefore, the following conclusions should be interpreted with caution. However, 

despite the small number of studies, the results seem promising. The results of the 

majority of the studies included in the current review indicate that significant 

improvements in phobic symptoms can be achieved with IMIs. These promising results 

are also supported by a meta-analysis of the nine included studies, where a large effect 

size for IMIs was observed. 

Regarding the characteristics of the samples included, there were more women 

than men, which coincides with epidemiological studies suggesting that there is a higher 

prevalence of SP among females (Wardenaar et al., 2017). The most common subtype of 

SP in the studies was animal phobia; four of the studies included treated this type of 

phobia, and even in the study that included different subtypes of SP in the sample 

(Vigerland et al, 2013), animal phobia was the most frequent one. Animal phobia is also 

the subtype with the highest prevalence in epidemiological studies (Eaton et al., 2018; 

Wardenaar et al., 2017).  Additionally, the different interventions show that it is possible 
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to have IMIs for the treatment of SP in different populations because interventions for 

children, adolescents, and adults have been developed and used. However, no studies 

were found for older people, and this could be a field in need of more research because 

some data show a peak in the incidence of phobias in this age group (Eaton et al., 2018).  

Exposure was the main component of all the intervention programs included, 

which was expected because exposure-based treatments for SP are well known in the 

literature as the best approach to treat this problem in adults (Wolitzky-Taylor et al., 2008)  

and children (Ollendick and Davis, 2013). In all the studies, the exposure was delivered 

from a traditional habituation perspective, that is, by presenting the phobic stimulus and 

waiting until the anxiety levels decreased, and studies did include more contemporary 

approaches such as inhibitory learning (Craske et al., 2014). Images, audios, and videos 

of the phobic stimuli were also an important component of the intervention programs, 

with five of the studies (Arias & McNeil, 2020; Campos et al., 2019; Donker et al., 2019; 

Matthews et al., 2011, 2012) carrying out the exposure inside the program or app with 

these media resources. Representations of the phobic stimuli, such as pictures, elicit fear 

reactions in phobic patients. For this reason, therapists also use them in their clinical 

settings to start exposure therapy or when the feared situation is difficult to access. Thus, 

IMIs have the potential of delivering interventions for phobias if they have an adequate 

structure and clear guidelines for patients.  

Overall, treatment outcomes for phobic symptomatology were positive in most of 

the studies, reporting significant pre-to-post treatment changes in participants and, in 

some cases, large effect sizes. A preliminary meta-analysis of the nine included studies 

suggested that IMIs contributed to a significant reduction of SP symptoms from pre- to 

post-treatment, showing a large pooled effect size. When we adjusted the analyses using 

the most conservative level of pre-post correlation, the pooled effect size was 

considerably reduced, although it remained around the range of large effects. 

Heterogeneity between effect sizes was high, and it might be indicative of differences in 

effects between different profiles of patients, types of interventions, number of sessions, 

or other relevant characteristics of the studies. However, it was not possible to explore it 

further due to the small number of included studies. Nevertheless, one relevant variable 

that explained part of the variation in the effects was the type of design, with significant 

differences between RCTs and pre-post studies in the within-group effect sizes. We 

observed larger reductions of symptoms in participants allocated to IMI groups in RCTs, 
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compared to participants taking part in pre-post studies. This could suggest that RCTs 

might optimize treatment effects, as compared to the effects observed in more naturalistic 

designs that might be closer to routine care. However, the small number of studies hinders 

the interpretation of these differences, and some issues must be taken into consideration 

regarding these results. Firstly, two out of the four pre-post studies were rated as “poor” 

in the study quality assessment, meaning that these results could be highly biased and that 

could be affecting the analyses. Secondly, another problem found in the study quality 

assessment was that none of the studies included in this review had a post-treatment 

blinded assessment. This could also be a potential issue that could affect the current 

results. Although, as we mentioned before, blinded assessment of treatment outcomes can 

be difficult in psychological interventions, future IMI designs could explore this issue 

(i.e., including the post-treatment assessment in the IMI platform could offer a possibility 

for outcome assessors to be blinded to participants’ group assignments).   

Given that RCTs are the gold-standard design to examine treatment effects, we 

further estimated the efficacy of IMIs by focusing only on between-group effect sizes 

derived from RCTs. Compared to participants allocated to waiting list control groups, 

participants receiving IMIs experienced significantly lower SP symptoms at post-

treatment. A large pooled effect size was observed for IMIs, although only three RCTs 

were available in this analysis. On the other hand, no significant effects were observed 

when comparing IMIs against a face-to-face well-established SP treatment. Nevertheless, 

only two trials with small sample sizes were included in this comparison, which limits 

considerably the statistical power that is needed for detecting differences between two 

effective treatments. 

Regarding the maintenance of the clinical changes over time, the studies also 

reported some promising evidence (Andersson et al., 2009, 2013; Campos et al., 2019; 

Donker et al., 2019; Shahnavaz et al., 2018; Vigerland et al., 2013). The only study that 

did not report significant changes after the intervention on the outcome measures was the 

one by Matthews et al. (2012). However, this study has the largest drop-out rate (98%), 

and, therefore, these results are probably biased, given that the study was also rated as 

having “poor” quality. A possible explanation for this would be that therapeutic support, 

one of the factors that has been related to better treatment outcomes and higher adherence 

rates (Domhardt et al., 2019), was not included in the treatment. Additionally, this was 

the study that gave participants the most time to complete the treatment, even though the 
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treatment only consisted of 10 stages. Participants in the other interventions included in 

this review also had flexibility and freedom to access the program, as is common in self-

help interventions, but the time span to complete the intervention was significantly shorter, 

and they also had more specific instructions (i.e. to complete one module each week). 

This aspect should be taken into consideration in future research, where it should be 

explored if this specific characteristic has influence in high drop-out rates. 

The study by Campos et al. (2019) explored the role of therapist support and did 

not find significant differences between the completely self-applied group and the one 

that received weekly calls. Nevertheless, no conclusions can be drawn because most of 

the other programs had some type of therapist support, and those that did not (Matthews 

et al., 2011, 2012) were rated as having insufficient quality. However, previous research 

on Internet-based interventions for anxiety also suggests that there are no differences 

between guided and unguided interventions in terms of treatment outcomes (Olthuis et 

al., 2016), and that even though guided interventions might be more beneficial, the 

differences might be smaller than previously thought (Baumeister et al., 2014). As 

mentioned above, mobile-based interventions are still a relatively new field, and evidence 

about the role of guidance is still scarce. 

Finally, the mean drop-out rate in the studies in this review at post-test was 

27.36%, and 29.58% at follow-up, which is lower than the drop-out rate found in IMIs 

for other emotional disorders such as depression (Josephine et al., 2017). However, the 

attrition rates varied across the different studies, and so this result must be interpreted 

with caution. Furthermore, it is also important to note that the follow-up periods were 

also different in the studies, with some of them including follow-ups after three months 

and others after one year. 

Some limitations of this review should be acknowledged. First, the important 

heterogeneity in the studies included, in terms of sample size, study design, and outcome 

measures, makes it difficult to generalize the results. Second, the small number of studies 

included does not allow us to draw firm conclusions. Specifically, the results of the 

preliminary meta-analysis should be viewed with caution. Related to this point, the 

number of mobile-based interventions was very low, with only two studies included, and 

it was not compensated by the number of Internet-based interventions. Third, this review 

only included published studies, which can lead to an overestimation of treatment results 
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due to publication bias. Although we did not observe a significant indication of 

publication bias, the sample size was too small, and this finding should be considered 

with caution. Finally, the interpretation of the results is limited to the authors who 

conducted this systematic review. 

 

5. CONCLUSIONS 

This systematic review found that interventions for the treatment of SP through 

IMIs have been developed, and there is already some evidence in the literature supporting 

the potential benefits of these treatments. However, the number of studies is still small, 

and firm conclusions cannot be drawn. There is still a need to explore the specific 

components an IMI for SP should have, use active comparators with larger sample sizes, 

examine the role of therapeutic guidance and to what degree it is necessary in these 

interventions, and determine what factors should be considered to improve adherence to 

these treatments. 

Although relatively few studies have been conducted, we aimed to summarize 

what researchers have found so far, in order to create more interest in this field and guide 

future research. 
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APPENDIX A 

Search strings used in the systematic review. 

Phobia block Phobi* OR “Phobic Disorders” OR “Specific Phobia” OR “Dental 

Anxiety” OR “Acrophobia” OR “Claustrophobia” 

Intervention block “Internet-based intervention” OR “Internet-based treatment” OR “Internet-

delivered treatment” OR “Internet-delivered intervention” OR “online 

treatment” OR "Mobile App* OR “mhealth” OR “android” OR “iphone” 

OR “Smartphone” OR “mobile-based” OR “App” OR “Cell phone” OR 

“Web-based intervention” OR “Web-based treatment” OR “internet 

intervention” 

 
Word combination 

for search in 

databases 

(“Phobi*” AND “Internet-based intervention”) OR (“Phobi*” AND 

“Internet-based treatment”) OR (“Phobi*” AND “Internet-delivered 

treatment”) OR (“Phobi*” AND “Internet-delivered intervention”) OR 

(“Phobi*” AND “online treatment”) OR ("Phobi*" AND "online 

intervention") OR (“Phobi*” AND “mobile app*”) OR (“Phobi*” AND 

“mhealth”) OR (“Phobi*” AND “android”) OR (“Phobi*” AND “iphone”) 

OR (“Phobi*” AND “smartphone”) OR (“Phobi*” AND “mobile-based”) 

OR (“Phobi*” AND “app”) OR (“Phobi*” AND “cell phone”) OR 

(“Phobi*” AND “web-based intervention”) OR (“Phobi*” AND “web-

based treatment”) OR (“Phobi*” AND “Internet intervention”) OR 

("Phobi*" AND "Internet treatment") OR (“phobic disorder” AND 

“Internet-based intervention”) OR (“phobic disorder” AND “internet-based 

treatment”) OR (“phobic disorder” AND “internet-delivered treatment”) 

OR (“phobic disorder” AND “internet-delivered intervention”) OR 

(“phobic disorder” AND “online treatment”) OR (“phobic disorder” AND 

“online intervention”) OR (“phobic disorder” AND “mobile app*”) OR 

(“phobic disorder” AND “mhealth”) OR (“phobic disorder” AND 

“android”) OR (“phobic disorder” AND “iphone”) OR (“phobic disorder” 

AND “smartphone”) OR (“phobic disorder” AND “mobile-based”) OR 

(“phobic disorder” AND “app”) OR (“phobic disorder” AND “cell phone”) 

OR (“phobic disorder” AND “web-based intervention”) OR (“phobic 

disorder” AND “web-based treatment”) OR (“phobic disorder” AND 

“internet intervention”) OR (“phobic disorder” AND “internet treatment”) 

OR (“Specific phobia” AND “Internet-based intervention”) OR (“Specific 

phobia” AND “internet-based treatment”) OR (“Specific phobia” AND 

“internet-delivered treatment”) OR (“Specific phobia” AND “internet-

delivered intervention”) OR (“Specific phobia” AND “online treatment”) 

OR (“Specific phobia” AND “online intervention”) OR (“Specific phobia” 

AND “mobile app*”) OR (“Specific phobia” AND “mhealth”) OR 

(“Specific phobia” AND “android”) OR (“Specific phobia” AND “iphone”) 

OR (“Specific phobia” AND “smartphone”) OR (“Specific phobia” AND 

“mobile-based”) OR (“Specific phobia” AND “app”) OR (“Specific 

phobia” AND “cell phone”) OR (“Specific phobia” AND “web-based 

intervention”) OR (“Specific phobia” AND “web-based treatment”) OR 

(“Specific phobia” AND “internet Intervention”) OR (“Specific phobia” 

AND “internet treatment”) OR (“Dental Anxiety” AND “Internet-based 

intervention”) OR (“Dental Anxiety” AND “internet-based treatment”) OR 
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(“Dental Anxiety” AND “internet-delivered treatment”) OR (“Dental 

Anxiety” AND “internet-delivered intervention”) OR (“Dental Anxiety” 

AND “online treatment”) OR (“Dental Anxiety” AND “online 

intervention”) OR (“Dental Anxiety” AND “mobile app*”) OR (“Dental 

Anxiety” AND “mhealth”) OR (“Dental Anxiety” AND “android”) OR 

(“Dental Anxiety” AND “iphone”) OR (“Dental Anxiety” AND 

“smartphone”) OR (“Dental Anxiety” AND “mobile-based”) OR (“Dental 

Anxiety” AND “app”) OR (“Dental Anxiety” AND “cell phone”) OR 

(“Dental Anxiety” AND “web-based intervention”) OR (“Dental Anxiety” 

AND “web-based treatment”) OR (“Dental Anxiety” AND “Internet 

Intervention”) OR (“Dental Anxiety” AND “Internet treatment”) OR 

(“Acrophob*” AND “internet-delivered intervention”) OR (“Acrophob*” 

AND “online treatment”) OR (“Acrophob*” AND “online intervention”) 

OR (“Acrophob*” AND “mobile app*”) OR (“Acrophob*” AND 

“mhealth”) OR (“Acrophob*” AND “android”) OR (“Acrophob*” AND 

“iphone”) OR (“Acrophob*” AND “smartphone”) OR (“Acrophob*” AND 

“mobile-based”) OR (“Acrophob*” AND “app”) OR (“Acrophob*” AND 

“cell phone”) OR (“Acrophob*” AND “web-based intervention”) OR 

(“Acrophob*” AND “web-based treatment”) OR (“Acrophob*” AND 

“Internet Intervention”) OR (“Acrophob*” AND “Internet treatment”) OR 

(“Claustrophob*” AND “Internet-based intervention”) OR 

(“Claustrophob*” AND “Internet-based treatment”) OR (“Claustrophob*” 

AND “Internet-delivered treatment”) OR (“Claustrophob*” AND “Internet-

delivered intervention”) OR (“Claustrophob*” AND “online treatment”) 

OR ("Claustrophob*" AND "online intervention") OR (“Claustrophob*” 

AND “mobile app*”) OR (“Claustrophob*” AND “mhealth”) OR 

(“Claustrophob*” AND “android”) OR (“Claustrophob*” AND “iphone”) 

OR (“Claustrophob*” AND “smartphone”) OR (“Claustrophob*” AND 

“mobile-based”) OR (“Claustrophob*” AND “app”) OR (“Claustrophob*” 

AND “cell phone”) OR (“Claustrophob*” AND “web-based intervention”) 

OR (“Claustrophob*” AND “web-based treatment”) OR (“Claustrophob*” 

AND “Internet intervention”) OR ("Claustrophob*" AND "Internet 

treatment") 
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ABSTRACT 

Background: Flying Phobia (FP) is a prevalent disorder that can cause serious 

interference in a person’s life. ICBT interventions have already shown their efficacy in 

several studies, but studies in the field of specific phobias are still scarce. Moreover, few 

studies have investigated the feasibility of using different types of images in exposure 

scenarios in ICBTs and no studies have been carried out on the role of sense of presence 

and reality judgement. The aim of the present study is to explore the feasibility of an 

ICBT for FP (NO-FEAR Airlines) using two types of images with different levels of 

immersion (still and navigable images). A secondary aim is to explore the potential 

effectiveness of the two experimental conditions using two types of images compared to 

a waiting list control group. Finally, the role of navigable images compared to the still 

images in the level of anxiety, sense of presence, and reality judgement will also be 

explored. This paper presents the study protocol. 

Methods: This study is a three-armed feasibility pilot study with the following 

conditions: NO-FEAR Airlines with navigable images, NO-FEAR Airlines with still 

images, and a waiting list group. A minimum of 60 participants will be recruited. The 

intervention will have a maximum duration of 6 weeks. Measurements will be taken at 

four different moments: baseline, post-intervention, and two follow-ups (3- and 12-
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month). Participants’ opinions, preference, satisfaction and acceptance regarding the 

images used in the exposure scenarios will be assessed. FP symptomatology outcomes 

will also be considered for secondary analyses. The anxiety, sense of presence, and reality 

judgement in the exposure scenarios will also be analysed. 

Discussion: This study will conduct a pilot study on the feasibility of an ICBT for 

FP and it is the first one to explore the evaluation of patients of the two types of images 

(still and navigable) and the role of presence and reality judgement in exposure scenarios 

delivered through the Internet. Research in this field can have an impact on the way these 

scenarios are designed and developed, as well as helping to explore whether they have 

any effect on adherence. 

Trial registration: NCT03900559. Trial Registration date 3 April 2019, 

retrospectively registered. 

Keywords: Flying Phobia, Internet-based intervention, Exposure therapy, 

Treatment preferences, Sense of presence, Reality Judgement 
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1. INTRODUCTION 

According to the Diagnostic and Statistical Manual of Mental Disorders Fifth 

Edition (American Psychiatric Association, 2013), Flying Phobia (FP) is considered a 

situational specific phobia. The person suffering from this problem might take medication 

or alcohol in order to cope with the emotional distress (Foreman et al., 2006), or avoid 

flying in general. FP can cause serious interference in daily life, social functioning, 

relationships, and the professional field (Busscher et al., 2013; Oakes and Bor, 2010). In 

terms of its prevalence, up to 13% of the general adult population report fear related to 

the flying situation, and around 2–5% of the population could meet the criteria for specific 

phobia (Eaton et al., 2018). Compared to other specific phobias, FP presents the highest 

rates of treatment-seeking (Wardenaar et al., 2017), which makes it clear that there is a 

need for well-established evidence- based treatments for this problem. 

Research establishes that in vivo exposure is the most effective intervention for 

specific phobias (Choy et al., 2007; Wolitzky-Taylor et al., 2008). However, in the case 

of FP, it can be difficult and expensive to access the phobic situation but the incorporation 

of Virtual Reality Exposure Therapy (VRET) has helped with this matter. Furthermore, 

VRET seems to be more accepted by patients than traditional exposure (Garcia-Palacios 

et al., 2007), and it has shown its efficacy for treating specific phobias (including FP) in 

several studies (Botella et al., 2017; Parsons and Rizzo, 2008) and results seem to be 

comparable to the ones found in in vivo exposure (Wechsler et al., 2019). However, 

VRET is an expensive tool that still does not reach the majority of the people in need of 

help. In this line, a more affordable way of delivering exposure treatment can be exposure 

through images related to the phobic object, in which the patient views photographs of 

the phobic stimuli in order to overcome the feared situation. This method of exposure 

therapy has already proved its efficacy in FP in a previous study (Tortella-Feliu et al., 

2011) showing no significant differences compared to VRET. 

It has been established that there is a clear need for new ways to deliver 

psychological interventions, and the Internet and self-help treatments might play a 

fundamental role in this endeavour (Kazdin and Blase, 2011). In recent years, the efficacy 

and acceptability of Internet-based Cognitive Behavioural Therapy (ICBTs) for anxiety 

disorders has been demonstrated in several studies (Andersson, 2016; Andrews et al., 

2018; Andrews et al., 2010; Cuijpers, 2003; Olthuis Janine et al., 2015). However, in the 

particular case of specific phobias, the research in the field of ICBTs has been scarce. 
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Some non-randomized controlled studies with specific phobias have been conducted, like 

a series of case studies in adults with small animal phobia (Botella et al., 2008), an open 

trial in children and adolescents with dental anxiety (Shahnavaz et al., 2018), and a pilot 

study in children with specific phobias whose parents helped with the intervention 

(Vigerland et al., 2013). Other controlled studies have included specific phobias along 

with other disorders in their ICBTs. This is the case of a transdiagnostic intervention for 

people with panic and phobias (Schröder et al., 2017), a study conducted in a sample of 

outpatients with specific phobia, agoraphobia, or social phobia (Kok et al., 2014), or the 

self-help program used in the context of mental health services in panic and phobias 

(Schneider et al., 2005). Regarding studies focused only on specific phobias, two 

Randomized Controlled Trials (RCT) were conducted in Sweden for animal phobia 

(Andersson et al., 2009, 2013). In them, in vivo exposure was compared to a self-help 

ICBT with text modules and videos with guidelines to carry out the exposure therapy in 

their daily lives. 

In the case of FP, to our knowledge, there is only one ICBT for this problem (NO-

FEAR Airlines), and it was developed by our research group. This is a self-help program 

delivered through the Internet that has already shown its efficacy in a recent RCT 

comparing the online intervention with or without therapist support to a waiting list 

control group (Campos et al., 2019). However, in this study, the role of the degree of 

immersion of the images used for the exposure tasks in the program was not explored. 

Sense of presence, described as the sense of being in a virtual environment (Steuer, 

1992), has been widely studied in the context of VRET (Baños et al., 2000; Diemer et al., 

2015; Krijn et al., 2004; Ling et al., 2014; Price and Anderson, 2007; Riva et al., 2007; 

Robillard et al., 2003). Although the first research findings in this field were contra- 

dictory, the literature indicates that emotions and presence are associated. Results show 

that when a VRET scenario engages emotions, the sense of presence immediately 

increases. Furthermore, this relationship appears to be bidirectional (Riva et al., 2007), 

which means that emotions increase the sense of presence, and presence is also a 

significant predictor of the emotional responses in virtual environments. The relationship 

between fear and presence has been recently studied (Gromer et al., 2019), confirming 

this bidirectional relationship and concluding that although presence did not have a direct 

causal relationship with fear, interpersonal variability of users in presence was linked to 

it and predicted later fear responses. In terms of treatment efficacy, research has also 
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suggested that, although presence is linked to the anxiety experienced during the exposure, 

there is no direct relationship between sense of presence and treatment outcomes (Price 

et al., 2011; Price and Anderson, 2007; Tardif et al., 2019). 

The immersion level of the technology is not the only variable that explains the 

subjective sense of presence, but it does play a role in this relationship. Immersive 

technology can reduce the “noise” of other individual or real-world factors in an exposure 

scenario, and, therefore, it can increase the presence and anxiety experienced in these 

virtual environments (Ling et al., 2014). In this line, it has been suggested that 360◦ 

panoramas could be useful because they can evoke more similar psychological responses 

(in terms of cognitive and emotional factors) to the ones experienced in the real physical 

environment that they recreate, and in comparison to still images (Higuera-Trujillo et al., 

2017). 

Reality judgement is another important construct to consider in virtual stimuli. 

Reality judgement is defined as the extent to which the experience is acknowledged as 

real, not in terms of the realism of the virtual world, but in terms of the willingness to 

interpret the whole virtual experience as veridical (Baños et  al.,  2000).  Research on this 

construct has been scarce so far. 

As mentioned above, the previous study using NO-FEAR Airlines was composed 

exclusively of still images. The aim of the present study is to conduct a feasibility pilot 

study with NO-FEAR Airlines ICBT (Campos et al., 2016) using two types of images in 

the exposure scenarios (still images vs 360◦ navigable images) in order to explore the 

feasibility and evaluation of the patients of the two active treatments arms. Participants’ 

opinions, satisfaction, preference and acceptance of the different images will be assessed. 

A secondary aim is to explore the potential effectiveness of the two active treatment arms 

compared to a waiting list control group. Finally, we will explore the role of navigable 

images compared to the still images in the level of anxiety, sense of presence, and reality 

judgement in the exposure scenarios and whether the aforementioned variables mediate 

in treatment efficacy. If a mediation effect is found, we will also analyse the potential 

effectiveness of the navigable images versus the still images. Regarding the main aim of 

this study, we hypothesize that both treatment conditions will be well accepted by the 

participants, but participants will prefer 360º images over still images. 
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2. METHOD 

2.1. Study design 

In this investigation we will carry out a pilot study on the feasibility of an ICBT 

intervention for FP using two types of images. Participants will be randomly allocated to 

one of three conditions: NO-FEAR Airlines with navigable images, NO-FEAR Airlines 

with still images, and a Waiting List (WL) Control Group. For ethical reasons, 

participants in the WL group will be offered treatment when they complete the post- 

waiting list assessment after a period of 6 weeks, which is the maximum period of time 

that participants in the experimental condition will have to complete the program. 

Assessments will be conducted at pre-treatment, post-treatment, and 3- and 12-month 

follow-ups. An online informed consent form will be signed by participants before 

randomization. 

The trial has been registered at clinicaltrials.gov as NCT03900559 and will be 

conducted following the CONSORT (Consolidated Standards of Reporting Trials) 

statement for pilot and feasibility studies (Eldridge et al., 2016), the CONSORT-

EHEALTH guidelines (Eysenbach, 2011) and the SPIRIT guidelines (Standard Protocol 

Items: Recommendations for Interventional Trials) (Chan et al., 2013). Fig. 1 shows the 

study flowchart. 

2.2. Participants, recruitment, and eligibility criteria 

Participants in this trial will be community sample adult patients who meet DSM-

5 criteria for FP and volunteer to engage in the study via email, by making contact through 

the research website (http://fobiavolar.labpsitec.es) or by calling the emotional disorders 

university clinic. To reach more potential participants, the study will be announced on 

local media, social networks, and on the university website. Information brochures will 

also be placed at nearby universities and towns. Participants from any part of the world 

can benefit from the intervention, as long as they understand Spanish. 

The clinical team involved in the study (composed of trained psychologists) will 

explain the study conditions and clarify any doubts the participant may have. The team 

will arrange a telephone interview with people interested in receiving the treatment. In 

the interview, they will assess the participant’s symptomatology and ensure that the 

patient fulfils the study inclusion criteria. This call will last approximately 30–45 min. 
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Participants must meet the following inclusion criteria to be included in the 

present study: (1) be at least 18 years old; (2) meet diagnostic criteria for FP; (3) be able 

to use a computer and have Internet connection; (4) have an e-mail address; and (5) be 

able to understand and read Spanish. On the other hand, exclusion criteria for the study 

will be as follows: (1) currently receiving psychological treatment for FP; (2) meeting the 

criteria for another severe mental disorder: abuse/dependence of alcohol or other 

substances, psychotic disorder, dementia, bipolar disorder; (3) severe personality disorder; 

(4) presence of depressive symptomatology, suicidal ideation or plan; (5) presence of 

heart disease; (6) pregnant women (from the fourth month). 

The clinical team will discuss the inclusion or exclusion of each participant 

assessed in the study to ensure a more reliable diagnosis. If the team decides that the 

participant meets the FP diagnosis, the participant will be randomly allocated to one of 

the study conditions after signing the informed consent form. 

Fig. 1. Flowchart of participants. 
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2.3. Randomization and blinding 

Participants will have to agree to participate in the study without knowing to 

which condition they will be allocated. The randomization will be conducted by an 

independent researcher who will be unaware of the characteristics and will not be 

involved in the study. This independent researcher will not have information about the 

participants, apart from the ID code number assigned to each of them to protect their 

confidentiality. Participants will be allocated to one of the three conditions using a 

computer-generated random number sequence originated with 

https://www.randomizer.org/ in a 1:1:1 ratio. Study researchers will also be blind to the 

condition to which the participants are allocated. Randomization will be conducted in the 

order of the participants’ signing of the informed consent form. Participants will know 

the condition in which they are allocated after signing consent form and randomization, 

and they will be given a brief explanation of the characteristics of their condition before 

beginning the treatment or waiting period. 

2.4. Sample size 

Considering the main aim of this feasibility study, the sample size was based on 

practical considerations and our previous study (Campos et al., 2016) including 

participants seeking help for FP at our emotional disorders university clinic. The expected 

dropout rate in internet-based internet interventions has also been considered (around 

20%; Carlbring et al., 2018). Therefore, the number of participants needed to reasonably 

evaluate feasibility goals is 60 (20 participants per condition). In addition, this sample 

size coincides with the recommendation proposed by Viechtbauer et al. (2015). 

2.5. Ethics 

This study will follow the international standards of the Declaration of Helsinki 

and good clinical practice. The study will also be carried out following Spanish and 

European Union guidelines and legislation on data protection and privacy. The study has 

been approved by the Ethics Committee of Universitat Jaume I (Castellón, Spain) 

(7/2017). Participation will be completely voluntary, and participants will be able to leave 

the study at any time. Participants in the WL condition will also have the opportunity to 

access the intervention program once the waiting period ends. All the participants will 

have to sign an informed consent form before randomization. Each participant will have 

a unique username and password to access the Internet platform, and data from their 
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outcome measures will be secured via the Advanced Encryption Standard (AES-256). 

Each participant will also be assigned an ID code for the project. Participants’ personal 

data will be stored separately from other data, and they will only be available to the 

researcher responsible for their supervision. 

2. 6. Interventions 

NO-FEAR Airlines is an ICBT for the treatment of FP hosted on a web platform 

(http://fobiavolar.labpsitec.es). The program has six different scenarios related to the 

flying process, with real images and sounds so that the patient can carry out the exposure. 

The intervention has three main components: psychoeducation, exposure, and 

overlearning. 

In the psychoeducation component, the FP symptomatology and characteristics 

are explained, as well as some other information that can help the participants to 

understand their problem. 

The exposure component is the main component of this intervention. This 

component consists of videos where different images are presented to the patient. The six 

exposure scenarios included in the program are: 

Flight preparation: Images about the preparation process for taking a flight such 

as pictures of preparing clothes, packing everything in the suitcase, the plane ticket, 

and getting ready to leave for the airport are presented. 

Airport: Images of the check in process at the airport are presented in this scenario. 

Boarding and take off: Images of the different stages of the boarding and taking 

off process are displayed, such as the flight attendant helping everyone sitting 

down, the safety instructions or the view from the window. 

Flight: Images of the flying process (understood as the time where the plane is in 

the air) are presented. 

Landing: Pictures of the plane preparing to land, and different stages of the landing 

process are presented. 

News related to plane accidents: Different reports about plane accidents are 

presented. It is important to note that not all of the news showed here are bad news. For 

example, there are reports about difficulties experienced by planes where the flying crew 
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was able to handle the situation and passengers were safe. Although the rest of scenarios 

can vary in the order they appear, this scenario is always the last one to be presented. 

The order of appearance of the exposure scenarios will change depending on the 

participant. Before starting the intervention, the program assesses the level of anxiety of 

the different flight situations and arranges the exposure scenarios that will be shown later 

in the intervention so that the patient can start with the scenario that has the lowest level 

of anxiety and end with the scenario that causes the highest level of anxiety, thus building 

a personalised exposure hierarchy. The exposure scenarios are composed of cycles; one 

cycle consists of 3 min of images and sounds, and each exposure scenario contains a 

maximum of twenty cycles. After each cycle in each scenario, the program asks the 

patient about the level of anxiety experienced during the situation. If the anxiety is 

moderate or high (3 or more on a scale from 0 to 10), the program will show the same 

cycle of that scenario again until the anxiety level de- creases. The participant can take a 

break from the exposure scenarios after a cycle finishes, but the next scenario in the 

hierarchy will not be shown until the anxiety level decreases (under 3). Participants will 

be given the recommendation to do two exposure scenarios per week, but they will be 

reminded that, because this is a self-applied program, they are free to advance at their 

own pace. Also, before each exposure scenario, participants will be given the instruction 

to imagine that the situation that they are going to face is real. 

After all six exposure scenarios are completed, the program gives the participant 

the option to do an “overlearning” module where they can choose to repeat any of the 

exposure scenarios or even add more difficult. 

conditions (for example, bad weather conditions or turbulences). For a more 

detailed description of the program, see Campos et al. (2016). 

Participants will have a maximum period of 6 weeks to complete the Internet 

program, but because this is a self-applied treatment, they can finish it sooner. Therapist 

support will not be provided in this study, based on previous results showing no 

differences in treatment efficacy with or without therapist support (Campos et al., 2019). 

However, participants in the two treatment conditions will receive emails every two 

weeks reminding them to log into the program to ensure adherence, and they will be able 

to contact the therapist via mail if they have any problems or questions about the program. 

In this study, the exposure scenarios will be implemented in two formats: 
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1) NO-FEAR Airlines with still images 

In this condition, the images shown in the exposure scenarios will be a succession 

of different still pictures related to the scenario on display, along with sounds, depending 

on the situation. The images will be shown for a full cycle (3 min), and then the patient 

will have to report the maximum level of anxiety they experienced during the exposure. 

In one cycle, 25 photographs will be shown to the patient, each one appearing on screen 

for around 7s. The participant has no control over these images. 

2) NO-FEAR Airlines with still and navigable images 

In this condition, two out of the six exposure scenarios will present “navigable” 

images, that is, 360° panoramic images. The two exposure scenarios where these images 

will be displayed are the airport scenario and the flight scenario. Navigable images allow 

the participant to look at the surroundings of the scenario in all directions (up, down, right, 

and left), broadening the field of view. The participant will be in control of rotating the 

image with the keyboard or the mouse, choosing the pace and direction for looking around 

the scene. Only one image will be shown for the full cycle (3 min), and the patient can 

look around while hearing sounds related to the exposure scenario, thus, having control 

of what is appearing on the screen. The sounds in the two conditions will be the same. 

For more details about the intervention program, see Campos et al., 2016, Campos 

et al., 2018, and Campos et al., 2019. A sample of the flight exposure scenario in both 

still and navigable images conditions is available online: 

(http://repositori.uji.es/xmlui/bitstream/handle/10234/189216/Navegables%20avio%CC

%81n.mp4?sequence=2&isAllowed=y). 

2.7. Waiting list control group 

Participants in this group will be assessed before and after the six-week waiting 

period. After completing a post-waiting period assessment, they will be offered NO-

FEAR Airlines treatment in the navigable images condition. 

2.8. Assessment 

The participants will be assessed at four different times during the study: baseline, 

post-treatment, and 3- and 12-month follow-ups. The diagnostic interview will be 

administered by a trained clinician via phone, and self-report questionnaires will be 

administered online on the program web page or, in the case of the WL group, via 
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SurveyMonkey (https://es.surveymonkey.com/). All assessment instruments and periods 

in this study can be found in Table 1. 

Table 1. Study measures and assessment times. 

Pre-treatment Time of assessment Source of assessment 

Sociodemographic data BL Phone call 

ADIS-IV BL, Post-T, FU Phone call 

Preferences Scale BL, Post-T, FU Phone call 

Treatment's Opinion Post-T Phone call 

Qualitative interview Post-T Phone call 

FFQ-II BL, Post-T, FU NO-FEAR 

Airlines/SurveyMonkey 

FFS BL, Post-T, FU Phone call 

Fear and Avoidance Scales BL, Post-T, FU Phone call 

Clinician Severity Scale BL, Post-T, FU Phone call 

Expectations Scale/Satisfaction 

Scale 

BL, Post-T, FU Phone call 

FP particularities BL, Post-T, FU NO-FEAR Airlines 

Anxiety during exposure During exposure 

scenarios 

NO-FEAR Airlines 

Sense of presence and reality 

judgment 

After exposure 

scenarios 

NO-FEAR Airlines 

Exposure cycles After exposure 

scenarios 

NO-FEAR Airlines 

Patient's Improvement Scale Post-T, FU Phone call 

RJPQ Post-T NO-FEAR Airlines 

ADIS-IV: Anxiety Disorders Interview Schedule; FFQ-II: Fear of Flying Questionnaire; FFS: Fear of 

Flying Scale; FP: Flying Phobia; RJPQ: Reality Judgement and Presence Questionnaire 

 

2.8.1. Diagnostic Interview and participants' characteristics 

2.8.1.1. Sociodemographic variables 

The gender, age, marital status, work status, and educational level of each 

participant will be registered. 
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2.8.1.2. Anxiety Disorders Interview Schedule (ADIS-IV; Brown et al., 1994) 

This interview will be administered via phone to diagnose FP and check the 

fulfilment of the inclusion/exclusion criteria. The same interview will be administered at 

pre-, post-treatment and follow-ups. DSM-5 criteria will also be considered. This semi-

structured interview will help with the differential diagnosis of other phobias or anxiety-

related disorders because it has shown adequate psychometric properties and good to 

excellent reliability for the majority of the anxiety disorders (Antony et al., 2001). 

2.8.2. Primary outcome measures of feasibility 

2.8.2.1. Participant adherence  

Participant adherence (i.e., attrition and dropout percentages) will be assessed in 

the two iCBT groups. Moreover, the number of exposure scenarios completed will be 

counted. 

2.8.2.2. Expectations Scale and Satisfaction Scale (adapted from Borkovec and 

Nau, 1972) 

This self-report inventory measures the patients' expectations before they start the 

treatment and after they receive a brief explanation about the intervention and their 

experimental condition. The same questions have to be answered when the patient 

completes the treatment in order to assess satisfaction. The 6 items are rated from 1 (“Not 

at all”) to 10 (“Highly”), and they provide information about the extent to which: 1) the 

treatment is perceived as logical; 2) patients are satisfied with the treatment; 3) they would 

recommend the treatment to a friend with the same problem; 4) the treatment would be 

useful to treat other psychological problems; 5) patients perceive the treatment as useful 

for their particular problem; and 6) the treatment is perceived as aversive. 

2.8.2.3. Preferences questionnaire 

This questionnaire collects the patient's preferences regarding the two types of 

images included in this study (navigable and still images) through 5 dichotomous 

questions where they have to choose one of the two conditions. The questions are: (1) 

Preference (“If you could choose between the two images, which one would you 

choose?”); (2) Subjective effectiveness (“Which of these two images do you think would 

be more effective in helping you to overcome your problem?”); (3) Logic (“Which of 

these two images do you think would be more logical to help you overcome your 
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problem”); (4) Subjective aversion (“Which of these two images do you think would be 

more aversive?”); and (5) Recommendation (“Which of these two images would you 

recommend to a friend with the same problem?”). Participants will answer these questions 

before the treatment and before knowing the condition to which they are allocated (after 

the characteristics of each type of image are explained) and after they have completed the 

treatment (and after seeing a short video showing the image condition they did not 

receive). 

2.8.2.4. Qualitative interview 

This interview assesses the participant's opinion of the intervention program after 

finishing it. The interview contains 13 items that the patient has to rate on a scale ranging 

from 1 (“very little”) to 5 (“very much”) and explain the reasons for their rating on each 

question. There are also two open questions where the participants have to give their 

overall opinion about the intervention program and the program images. In this interview, 

the perceived sense of presence and reality judgement in each scenario will also be 

assessed. 

2.8.3. FP symptomatology outcomes 

2.8.3.1. Fear of Flying Questionnaire (FFQ-II; Bornas et al., 1999) 

The FFQ is a 30-item self-report questionnaire that assesses the anxiety the person 

feels in different situations of the flight process: anxiety during the flight, anxiety 

experienced getting on the plane, and anxiety experienced due to the observation of 

neutral or unpleasant flying-related situations. For each item, respondents rate their 

degree of discomfort associated with the situation on a scale from 1 to 9 (1 = not at all, 9 

= very much). Scores range from 30 to 270. Internal consistency was α = 0.97, and test-

retest reliability (15-day retest period) was r = 0.92 (Bornas et al., 1999). 

2.8.3.2. Fear of Flying Scale (FFS; Haug et al., 1987) 

The FFS is a 21-item self-report measure to assess fear in different flying 

situations. Fear elicited by each situation was rated on a 4-point scale (1 = not at all, 4 = 

very much), with scores ranging from 21 to 84. The original FFS reported a Cronbach's 

alpha of 0.94 and retest reliability (after a three-month period) of 0.86 (Haug et al., 1987). 
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2.8.3.3. Measures related to FP recorded by the system 

The program assesses information related to the history of the problem, such as 

the duration, safety behaviours, the number of times the patient has taken a flight, or if 

they have ever had any negative experiences with flying. 

2.8.3.4. Fear and Avoidance Scales (adapted from Marks and Mathews, 1979) 

Fear and avoidance of the flight situation will be measured on a scale ranging from 

0 (“No fear at all,” “I never avoid it”) to 10 (“Severe fear,” “I always avoid it”). The 

degree of belief in catastrophic thoughts is also assessed on a scale from 0 to 10. This 

scale has shown good reliability and sensitivity to change (Marks and Mathews, 1979). 

2.8.3.5. The Clinician Severity Scale (adapted from Di Nardo et al., 1994) 

The clinician rates the severity of the patient's symptomatology on a scale from 0 

to 8, where 0 is symptom-free and 8 is extremely severe. 

2.8.3.6. Patient's Improvement Scale (adapted from the Clinical Global 

Impression scale, CGI; Guy, 1976).  

One item on the CGI scale was adapted in order to assess the participant's degree 

of improvement (compared to baseline) on a 7-point scale (1 “much worse” to 7 “much 

better”). This scale is answered by the patient. 

2.8.4. Sense of presence and reality judgement measures 

2.8.4.1. Sense of presence and reality judgement 

When the exposure scenario is completed (anxiety level less than 3), the program 

will assess, on scales from 0 to 10, the extent to which the patients feel present in the 

situation and the extent to which they feel the situation is real. 

2.8.4.2. Reality Judgement and Presence Questionnaire (RJPQ) (adapted from 

Baños et al., 2005) 

The original questionnaire showed a three-factor solution, and in this adapted 

version of 18 items, the questions assessing reality judgement and sense will be 

administered. A 0–10 Likert scale is used to respond to all items. 
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2.8.5. Other measures recorded by the system 

2.8.5.1. Anxiety level after the scenario 

After each exposure cycle, the program will ask the patient to rate the maximum 

level of anxiety experienced during the exposure situation on a scale ranging from 0 (“no 

anxiety”) to 10 (“maximum level of anxiety”). If the anxiety level is not less than 3, 

another cycle of the same scenario will be repeated until the anxiety level is low enough. 

2.8.5.2. Cycles in each exposure scenario 

The program will record the number of cycles each participant performs in each 

exposure scenario. Each cycle is 3 min long. 

2.9. Data analysis 

Descriptive statistics will be conducted in order to examine participants' 

satisfaction, preferences, opinion and acceptance in both experimental conditions. 

Dropout rates and attrition will also be calculated. 

Analyses of the sociodemographic and baseline measures will be conducted to 

verify that there are no significant differences between the groups. For this purpose, one-

way ANOVAs for continuous data and chi-square tests for categorical variables will be 

used. 

Mixed-model analysis will be conducted to test the potential effectiveness of the 

intervention for the FP symptomatology outcomes measures at post-treatment and the 3- 

and 12-month follow-ups in order to handle missing data (Salim et al., 2008). The results 

will be reported following CONSORT recommendations and SPIRIT guidelines (Chan et 

al., 2013; Eysenbach, 2011). Effect sizes will be calculated using Cohen's d to assess 

between- and within-group changes. Chi-square tests will also be calculated to assess 

group differences in behavioural outcomes (number of flights taken after treatment and 

safety behaviours) at post-treatment and follow-ups. 

Furthermore, Bootstrap regression analysis will be carried out using PROCESS 

approach (https://afhayes.com/) (Preacher and Hayes, 2004), in order to explore the 

relationship between the group condition and the FP symptomatology outcome measures, 

considering the sense of presence and reality judgement at post-treatment as the proposed 

mediator. In addition, separate mediation and moderation analyses will be conducted to 
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explore the association between the experimental condition and the sense of presence and 

reality judgement assessed at post-treatment, and test whether the questions on sense of 

presence and reality judgement assessed after each exposure scenario would be 

significant mediators/moderators in this relationship. 

Statistical analyses will be conducted with the IBM SPSS version 26.0 and with 

process PROGRAM. 

 

3. DISCUSSION 

FP is a prevalent disorder, but people suffering from it do not always seek help 

due to rejection of in vivo exposure. Based on the guidelines to find new ways to deliver 

psychological treatments, NO-FEAR Airlines can be a useful tool. The program has 

already demonstrated its efficacy in reducing phobic symptoms in a previous study, and 

there are data showing that it is a well-accepted program (Campos et al., 2018). However, 

more of the program variables can be explored and improved. This study protocol 

describes a pilot study on the feasibility of an ICBT for FP, but using two types of images 

with different degrees of immersion in order to explore feasibility and patients' 

satisfaction, acceptance and opinion and evaluate if a change in the exposure images used 

in the program will be feasible in a future RCT. Secondary goals are to explore the 

potential effectiveness of both treatment conditions compared to a WL control group, and 

the role of sense of presence and reality judgement in the exposure scenarios and their 

possible relationship with FP symptomatology outcomes. 

The acceptability data of the previous study (Campos et al., 2018) showed that 

participants rated still images as less useful than psychoeducation and overlearning, and 

referred that they would prefer 360° images or short videos with movement. As still 

images have already shown its efficacy in NO-FEAR Airlines (Campos et al., 2019), we 

want to explore the participants' opinion and preferences about navigable images before 

changing them all. This is the reason why only two of the six scenarios are navigable in 

one of the conditions. 

To our knowledge, there are no previous studies on the role of 360° images versus 

still images, or presence and reality judgement, in exposure scenarios delivered through 

the Internet, and their impact on anxiety. As mentioned before, still images have already 
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shown their efficacy (Campos et al., 2019), but whether the sense of presence and reality 

judgement increase with a wider field of view and mediate in the treatment outcome 

remains unexplored. There is evidence of the efficacy of online image-based exposure 

therapy (Matthews et al., 2015), but the level of immersion needed in these images has 

yet to be explored in these interventions. In the case of VRET, there is a positive 

correlation between immersive technology and presence and anxiety (Ling et al., 2014), 

but research with participants with clinical symptoms also suggests that, although some 

level of presence is needed, higher levels of immersion do not lead to higher levels of 

anxiety than medium levels of immersion (Kwon et al., 2013). There is also evidence that 

visual realism is not an important factor in presence (Gromer et al., 2019), but a wide 

field of view is (Zikic, 2007). Whether a similar process occurs in online exposure is still 

unknown. 

This study has some strengths: as mentioned above, this is the first study to 

explore the feasibility, acceptance and satisfaction with different type of images used in 

an ICBT for FP and continues to be one of the few interventions where the exposure 

technique is directly delivered through the Internet. Additionally, this is also the first 

study to analyse the role of presence and reality judgement in an ICBT and explore the 

role of 360-degree images in exposure scenarios delivered through the Internet. In this 

line, the literature on reality judgement is still scarce, even in VRET, and so this study 

will contribute to the knowledge in this field as well. The program is based on two 

previous studies in the field of computer-based interventions that have already 

demonstrated their efficacy (Campos et al., 2019; Tortella-Feliu et al., 2008). This study 

aims to keep improving the intervention offered to people suffering from FP in order to 

increase their satisfaction with the program. 

Some limitations of this study should be acknowledged. In this study, telephone 

support will not be used, based on the results related to weekly support in the previous 

study using NO-FEAR Airlines, where therapist support did not show better treatment 

efficacy than the totally self-applied condition. However, encouraging messages will be 

sent to participants by email every two weeks. Second, not all the exposure scenarios in 

the navigable image condition will be 360° photographs. However, this means that 

participants in this condition will see both types of images, which will help to explore 

their preferences. Third, FP presents high comorbidity with other phobic and anxiety 

disorders, and this can interfere with the outcome measures. Lastly, COVID-19 may 
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impact in the results of this study as flights have been restricted in some countries. This 

will be taken into consideration on the patients' assessments and, if they have not flied, 

they will be asked whether the reason has to do with flight restrictions due to COVID-19 

or to any other reason derived from the pandemic. 

 

4. CONCLUSION 

Despite its limitations, this study is the first one to explore the use of 360° images 

in a treatment for FP delivered through the Internet. If this type of images is found to be 

useful, this study will contribute to the way ICBT programs are designed and developed, 

and, specifically, it will help with the way exposure scenarios are delivered in ICBTs. As 

a secondary aim, it will also contribute to explore the potential effectiveness of an image-

based exposure therapy through the Internet using two types of images, and to the 

knowledge about the role of sense of presence and reality judgement in an ICBT. The use 

of more immersive images might help to enhance adherence to the program. This study 

will also add more evidence about the use of self-applied ICBTs that employ the exposure 

technique for specific phobias in a field where studies have been scarce. 
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ABSTRACT 

Background: More research is needed in the field of Internet-delivered Cognitive 

Behavioral Treatments (ICBTs) for specific phobia in order to understand which 

characteristics are important in online exposure scenarios. The aim of the present work 

was to conduct a feasibility pilot study to explore participants’ opinions, preferences, and 

acceptability ratings of two types of images (still images vs 360º navigable images) in an 

ICBT for Flying Phobia (FP). A secondary aim was to test the potential effectiveness of 

the two active treatment arms compared to a waiting list control group. An exploratory 

aim was to compare the role of navigable images vs. still images in the level of sense of 

presence and reality judgment and explore their possible mediation in treatment 

effectiveness.  

Methods: Participants were randomly allocated to three conditions: NO-FEAR 

Airlines with still images (n=26), NO-FEAR Airlines with still and navigable images 

(n=26), and a waiting list group (n=26). Primary outcome measures were participants' 

opinions, preferences, satisfaction, and acceptance regarding the images used in the 

exposure scenarios. Secondary outcome measures included FP symptomatology 

outcomes and measures of sense of presence and reality judgment. Participants in the 

study preferred navigable images over still images before and after treatment (over 84%), 

and they considered them more effective and logical for the treatment of their problem. 

However, adherence in the experimental conditions was low (42.3% dropout rate), and 

more participants withdrew from the group that included navigable images compared to 

the group that only included still images (14 vs. 8), with no statistical differences in 

attrition between the two conditions. NO-FEAR Airlines proved to be effective in 

reducing FP symptomatology compared to the control group, with large between-group 

effect sizes on all FP measures (ranging from 0.76 to 2.79). No significant mediation 

effect was found for sense of presence or reality judgment in treatment effectiveness.  

Discussion: The results of the current study suggest that participants prefer more 

immersive images in exposure scenarios, providing data that can help to design useful 
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exposure scenarios to treat specific phobias in the future. They also provide evidence 

supporting the effectiveness of an ICBT for FP. 

Trial registration: Registered at Clinicaltrials.gov (NCT03900559) on April 9, 

2019. Retrospectively registered. 

Keywords: Internet-based intervention, Exposure therapy, Treatment preferences, 

Sense of presence, Reality judgment. 
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1. INTRODUCTION 

Flying phobia (FP) is a situational specific phobia (SP) classified as an anxiety 

disorder in the Diagnostic and Statistical Manual of Mental Disorders (DSM-5; American 

Psychiatric Association, 2013). It can cause serious interference in people’s lives and 

have an impact on important life events, personal relationships, professional opportunities, 

and leisure time (Foreman et al., 2006; Medialdea & Tejada, 2005). Fear related to flying 

is present in up to 13% of adults in the general population according to epidemiological 

data (Eaton et al., 2018), but only about 1.3% meet the diagnostic criteria for FP 

(Wardenaar et al., 2017). People suffering from FP use different safety behaviors when a 

flight cannot be avoided (Oakes & Bor, 2010), including the use of alcohol or anxiolytics 

(Wilhelm & Roth, 1997), which contributes to the maintenance of the problem (Clark & 

Rock, 2016). 

In vivo exposure is the treatment of choice for SP, and it has been established as 

the most effective intervention for this disorder (Choy et al., 2007; Wolitzky-Taylor et al., 

2008). However, access to the phobic stimulus can be difficult and expensive, as in the 

case of FP. Virtual reality exposure therapy (VRET) has become a popular alternative for 

in vivo exposure, and its effectiveness for the treatment of FP has been demonstrated 

(Botella et al., 2004; Cárdenas et al., 2016; Czerniak et al., 2016; da Costa et al., 2008; 

Riva et al., 2001; Rothbaum et al., 2006). There is a need to develop interventions that 

are not based on the dominant face-to-face individual model (Kazdin, 2015). 

Internet-delivered cognitive behavioral treatments (ICBTs) have great potential 

for facilitating access to psychological treatments (Andersson et al., 2019). They also 

have other advantages, such as cost-effectiveness, enhanced learning and retention for 

patients, and faster therapist support (Andersson & Titov, 2014). The effectiveness of 

ICBTs has been shown for a wide range of disorders, including anxiety disorders 

(Andersson, 2016; Andrews et al., 2018), but research on the treatment of SP is still scarce 

in this field. Two randomized controlled trials (RCT) for the treatment of animal phobias 

can be found in the literature (Andersson et al., 2009, 2013), in which an ICBT was 

compared to an active treatment control group condition. Other non-randomized studies 

have been conducted, including a study for children with several SP (Vigerland et al., 

2016), a study for children and adolescents with dental anxiety (Shahnavaz et al., 2018), 

a series of case studies for small animal phobia (Botella et al., 2008), and two studies with 

arachnophobic participants (Matthews et al., 2011, 2012). A more detailed description of 
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these studies and a synthesis of the findings on ICBT for SP to date can be found in a 

recent systematic review (Mor et al., 2021) that can be found in Chapter 1 of the present 

thesis. 

To the best of our knowledge, only one ICBT has targeted FP. NO-FEAR Airlines 

is a self-help Internet intervention developed by our research group that includes different 

images related to flying so that the patient can carry out exposure tasks online. This 

program demonstrated its effectiveness in a recent RCT (Campos et al., 2019), where two 

experimental conditions (a group with therapist guidance and a completely self-

administered condition) were compared to a waiting list control group. Both experimental 

groups showed reductions in FP symptomatology, with no differences found between 

them. However, only still photographs were used in the exposure scenarios, and although 

the program was well accepted, patients rated the usefulness of the images lower than 

other components and indicated that they would prefer other types of images, such as 

360º photographs or short videos with movement (Campos et al., 2018). 

Immersive technology can help to increase the sense of presence, defined as the 

sense of being in a virtual environment (Steuer, 1992), as well as the emotional response 

experienced in a virtual scenario (Ling et al., 2014). Immersion is not the only factor that 

influences the sense of presence. The studies carried out in this field with VRET showed 

that, when a scenario engaged with the emotions, the sense of presence increased, and at 

the same time, presence was a significant predictor of emotional responses (Gromer et al., 

2019; Riva et al., 2007). It has been suggested that, although high levels of immersion 

might not be necessary with clinical participants (Kwon et al., 2013), some immersive 

factors, such as a wider field of view, have an impact on presence (Cummings & 

Bailenson, 2016). Thus, 360º panoramas could have potential because they can evoke 

similar cognitive and emotional responses to the ones experienced in a real physical 

environment, and they are more realistic than still images (Minns et al., 2018; Higuera-

Trujillo et al., 2017). Another factor that might be important to consider in virtual 

environments is reality judgment, defined as the extent to which an experience is 

acknowledged as real in terms of willingness to interpret the virtual experience as 

veridical (Baños et al., 2000). However, this construct has been poorly studied to date. 

Research on the sense of presence and reality judgments has been conducted in 

VRET (Groemer et al., 2019; Cummings & Bailenson, 2016, Price & Andersson, 2007; 

Baños et al, 2000), but no studies have been found in the literature on these topics in 
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ICBTs. As previously mentioned, NO-FEAR Airlines only included still images in the 

exposure scenarios in the previous study (Campos et al., 2016, 2019). The aim of the 

present work is to report the results of a feasibility pilot study conducted to explore 

participants’ opinions, preferences, and acceptance of two types of images in the exposure 

scenarios of the program (still images vs 360º navigable images). As a secondary aim, the 

results on the potential effectiveness of the two active treatment arms compared to a 

waiting list control group will be reported. Finally, the results of an exploratory study 

comparing navigable images and still images on their level of sense of presence and 

reality judgment and whether these variables mediate treatment efficacy will also be 

described. 

 

2. METHOD 

2.1. Study design 

A pilot study on the feasibility of an ICBT intervention for FP using two types of 

images was conducted. Participants were randomly allocated to three conditions: NO-

FEAR Airlines with still images (NFA), NO-FEAR Airlines with still and navigable 

images (NFA+NI), and a waiting list (WL) control group. Participants agreed to 

participate in the study without knowing to which condition they would be allocated, and 

the randomization was conducted by an independent researcher who was not involved in 

the study. Assessments were carried out at pretreatment, posttreatment, and 3- and 12-

month follow-ups. For ethical reasons, participants in the WL control group were offered 

treatment when they completed the assessment after the 6-week waiting period, and so 

data from the follow-ups were not available for this group. An online informed consent 

form was signed by participants before randomization. Participation was completely 

voluntary, and participants were able to leave the study at any time. 

The sample size was based on practical considerations and the previous study 

using NO-FEAR Airlines (Campos et al., 2016), as well as the expected dropout rate in 

ICBTs (around 20% according to recent studies; Carlbring et al., 2018). Therefore, the 

number of participants needed to reasonably evaluate the feasibility goals was 60 (20 

participants per condition), in line with the recommendation proposed by Viechtbauer et 

al. (2015).  



86 
 

The study was registered at clinicaltrials.gov (NCT03900559) on April 9, 2019. 

Further details about the intervention and the study can be found in the study protocol 

published elsewhere (Mor et al., 2021).  

The study was approved by the Ethics Committee of Universitat Jaume I 

(Castellón, Spain; 7/2017) and conducted following the international standards of the 

Declaration of Helsinki and good clinical practice. 

2.2. Participants, recruitment, and eligibility criteria 

Participants made contact to engage in the study via email, through the 

intervention website (https://fobiavolar.labpsitec.es), or by calling the emotional 

disorders university clinic. A 30–45 min telephone interview was arranged with people 

interested in receiving treatment to explain the study conditions and ensure that they 

fulfilled the inclusion criteria. Participants from any part of the world could participate in 

and benefit from the intervention, as long as they understood Spanish. 

Inclusion criteria were as follows: (1) at least 18 years old; (2) meet diagnostic 

criteria for FP; (3) able to use a computer and have an Internet connection; (4) have an 

email address; and (5) able to understand and read Spanish. Exclusion criteria were: (1) 

currently receiving psychological treatment for FP; (2) meeting the criteria for another 

severe mental disorder, including alcohol or other substance abuse or dependence, 

psychotic disorder, dementia, and bipolar disorder; (3) diagnosed with a severe 

personality disorder; (4) presence of depressive symptomatology or suicidal ideation; (5) 

presence of heart disease; and (6) pregnancy (from the fourth month). 

A psychologist with a Master’s Degree in Clinical Psychology was in charge of 

conducting the telephone interview at pretreatment, posttreatment, and follow-up. The 

clinical team discussed the inclusion or exclusion of each participant assessed to ensure 

a reliable diagnosis. Participants were randomly allocated to one of the study conditions 

after signing the informed consent form. 

2.3. Measures 

There was no face-to-face contact with the therapist during the study; therefore, 

all outcome measures were completed online or by telephone. A more detailed description 

of the assessment can be found in the study protocol (Mor et al., 2021). 
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Diagnostic interview: Anxiety Disorders Interview Schedule (ADIS-IV; Brown et 

al., 1994). This interview was administered to ensure that participants met the criteria for 

FP. 

Primary outcome measures of feasibility: Participants’ adherence to the program; 

Expectations Scale and Satisfaction Scale (adapted from Borkovec and Nau, 1972), 

administered before and after the treatment on a scale from 0 to 10; and preferences 

questionnaire to assess the user’s preferences for the two types of images (assessed before 

and after completing the program). Participants in the NFA condition were shown a short 

video of the navigable images, and then a qualitative interview was conducted to assess 

their opinions of the intervention program after finishing it. This interview had questions 

that could be answered on a scale ranging from 1 (“very little”) to 5 (“very much”), with 

the option to explain their answers, as well as open questions about the program and 

images. Participants in the NFA+NI group had additional questions about the two types 

of images because they saw both during the intervention. 

FP symptomatology outcomes: Fear of Flying Questionnaire (FFQ-II; Bornas et 

al., 1999); Fear of Flying Scale (FFS; Haug et al., 1987); Fear and Avoidance Scales 

(adapted from Marks and Mathews, 1979); The Clinician Severity Scale (adapted from 

Di Nardo et al., 1994); Patient’s Improvement Scale (adapted from the Clinical Global 

Impression scale, CGI; Guy, 1976); Behavioral outcomes such as whether participants 

took a flight at post-assessment, number of flights taken, and use of safety behaviors.  

Sense of presence and reality judgment measures: Reality Judgment and Presence 

Questionnaire (RJPQ; adapted from Baños et al., 2005), administered during and after the 

intervention; questions about sense of presence and reality judgment after the exposure 

scenario were answered on scales ranging from 0–10. 

2.4. Intervention 

NO-FEAR Airlines is an ICBT for the treatment of FP that includes exposure 

scenarios with real images and sounds related to flying. The program’s graphics were 

designed using airline motifs, and they are presented in a linear navigation mode to make 

the experience easier for users (see Figure 1). The intervention has three main components: 

psychoeducation, which includes information related to FP with the aim of helping the 

participants to understand their problem; exposure, which is the main component of the 

intervention and consists of videos of six different scenarios (flight preparation, airport, 
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boarding and take off, flight, landing, and news related to plane accidents); and 

overlearning, an optional final module where participants can choose to repeat any of the 

exposure scenarios or even add more difficult conditions, such as bad weather or 

turbulence. 

Fig. 1. NO-FEAR Airlines screenshots 

 

The order of appearance of the exposure scenarios changes depending on 

participants’ responses to one of the measures in pretreatment (FFQ-II; Bornas et al., 

1999). The program builds a personalized exposure hierarchy for each user, except in the 

case of the scenario about news related to plane accidents, which is always the last one 

presented. The level of anxiety after each exposure scenario is recorded by the program, 

and if anxiety is moderate or high (3 or more on a scale from 0 to 10), the system repeats 

that same scenario until the anxiety level decreases. 

Participants were recommended to do two exposure scenarios per week, although 

they were free to advance at their own pace because this was a self-paced program. They 
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were given a maximum period of six weeks to complete the intervention, but they could 

finish it sooner depending on the pace at which they moved through the program. 

Therapist support was not provided in this study, based on previous results with this 

program showing no differences in treatment efficacy (Campos et al., 2019). However, 

an email was sent every two weeks reminding them to log on to the platform. Participants 

were encouraged to take a flight within two weeks after finishing the intervention, but 

they could book it at another time if it worked better for them. Taking the flight was not 

mandatory because the costs were not covered by the study, but it was highly 

recommended by the program and therapists. 

Two types of images were used in the exposure scenarios: 1) Still images, shown 

in the exposure scenarios as a string of different still photographs related to the scenario 

on display; and 2) Navigable images, shown in the exposure scenarios as 360º panoramic 

photographs that allowed participants to look at their surroundings in all directions, 

controlling the image rotation using a keyboard or mouse. The two formats in which the 

program was implemented were: a) NO-FEAR Airlines with still images (NFA) and b) 

NO-FEAR Airlines with still and navigable images (NFA+NI). 

A sample of the flight exposure scenario for the still 

(http://repositori.uji.es/xmlui/bitstream/handle/10234/189216/Fijas%20avio%cc%81n.m

p4?sequence=1&isAllowed=y) and navigable images 

(http://repositori.uji.es/xmlui/bitstream/handle/10234/189216/Navegables%20avio%cc

%81n.mp4?sequence=2&isAllowed=y) presented in each condition is available online. 

Because still images had already demonstrated their efficacy in reducing FP 

symptomatology in a previous study (Campos et al., 2019), and we aimed to assess the 

participants’ acceptance, opinions, and preferences for the two types of images before 

changing them all, only two of the exposure scenarios in one of the experimental 

conditions consisted of 360º navigable images. Thus, participants in this experimental 

condition were able to see the two types of images.  

2.5. Statistical analyses 

Analyses of the sociodemographic and baseline measures were conducted to 

verify that there were no significant differences between the groups. For this purpose, 

one-way ANOVAs for continuous data and chi-square tests for categorical variables were 

http://repositori.uji.es/xmlui/bitstream/handle/10234/189216/Fijas%20avio%cc%81n.mp4?sequence=1&isAllowed=y
http://repositori.uji.es/xmlui/bitstream/handle/10234/189216/Fijas%20avio%cc%81n.mp4?sequence=1&isAllowed=y
http://repositori.uji.es/xmlui/bitstream/handle/10234/189216/Navegables%20avio%cc%81n.mp4?sequence=2&isAllowed=y
http://repositori.uji.es/xmlui/bitstream/handle/10234/189216/Navegables%20avio%cc%81n.mp4?sequence=2&isAllowed=y
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used. Shapiro-Wilk tests were conducted for all variables to check the normality of the 

sample distribution and select the appropriate tests for each. 

To examine participants’ satisfaction, preferences, opinion, and acceptance, 

means, standard deviations, ranges (minimum-maximum), and percentages/frequencies 

were calculated for each feasibility measure. Mann-Whitney’s U tests were conducted to 

explore whether there were differences between the groups with regard to treatment 

expectations at pretreatment, treatment satisfaction at posttreatment, and the quantitative 

questions from the qualitative interview. Wilcoxon tests were performed to explore 

significant changes between the expectations at pretreatment and satisfaction at 

posttreatment in the experimental conditions, and significant differences on the specific 

questions for the NFA+NI group in the qualitative interview. Percentages of dropout rates 

and attrition were calculated. Percentages for the preference questions at pre- and 

posttreatment were also calculated. 

Intent-to-treat (ITT) mixed-model analyses were conducted to test the potential 

effectiveness of the intervention for each FP symptomatology outcome measure in order 

to handle missing data (Salim et al., 2008). The assessment moment was used as a within-

group factor, and the experimental condition as a between-group factor. Significance 

effects were corrected using Bonferroni tests. Little’s MCAR tests were conducted to 

verify that data were missing at random. Between- and within-group effect sizes were 

calculated using Cohen’s d (Cohen, 1988). Chi-square tests were also calculated to assess 

group differences in behavioral outcomes (whether a flight was taken and safety 

behaviors used) at posttreatment. To explore maintenance at 3- and 12-month follow-ups, 

t-tests were conducted. 

Bootstrap regression analyses were carried out using the PROCESS approach 

(https://afhayes.com/; Preacher & Hayes, 2004) to explore the relationship between the 

group condition and the FP symptomatology outcome measures, considering sense of 

presence and reality judgment at posttreatment as proposed mediators. Separate 

mediation and moderation analyses were conducted to explore the association between 

the experimental condition and the sense of presence and reality judgment assessed at 

posttreatment, and to test whether the questions on sense of presence and reality judgment 

after each exposure scenario indicated significant mediation/moderation in this 

relationship.  

https://afhayes.com/
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All statistical analyses were performed using IBM SPSS version 26.0 and the 

jAMM program from Jamovi interference (Galluci, 2019). 

 

3. RESULTS 

3.1. Baseline data and participant characteristics 

Participants’ characteristics and clinical data related to their FP history are 

presented in Table 1, divided by group. No significant differences were found in any of 

the sociodemographic variables or FP outcome measures at baseline. Overall, the sample 

consisted of 56 women (71.8%) and 22 men (28.2%) between 19 and 66 years of age (M 

= 37.99, SD = 9.99). The majority of the participants were from Spain (93.6%, n = 73), 

but there were also participants from Argentina (3.8%, n = 3), Mexico (1.3%, n = 1), and 

Costa Rica (1.3%, n = 1). Only three participants were taking anxiolytics at the time of 

assessment. Only one of the three reported changes (increase) at post-assessment, and all 

three were from the WL condition. One participant in the navigable condition who was 

not taking any medication at pretreatment reported taking anxiolytics at posttreatment for 

another anxiety problem. 

Table 1. Participants’ sociodemographic and clinical data 

 NFA (n=26) 
NFA+NI 

(n=26) 
WL (n=26) 

Between-group 

comparison 

Gender (n, %) 

   Female 19 (73.1%) 17 (65.4%) 20 (76.9%) χ2(2) =0.886, 

p=.642    Male 7 (26.9%) 9 (34.6%) 6 (23.1%) 

Age mean (SD) 35.54 (10.02) 38.65 (7.88) 39.77 (11.60) 

 

F (2,75) = 1.262, 

p= .289 

Marital status (n, %) 

   Married/in a relationship 19 (73.1%) 23 (88.5%) 22 (84.6%) 

χ2(6) =. 5.906, 

p=.434 

   Single 6 (23.1%) 3 (11.5%) 3 (11.5%) 

   Divorced/separated 1 (3.8%) - - 

   Widowed - - 1 (3.8%) 

     

Education level (n, %) 

   Elementary education 1 (3.8%) - 1 (3.8%) 
χ2(4) = 2.241, 

p=.691 
   Secondary education 4 (15.4%) 7 (26.9%) 7 (26.9%) 

   Higher education 21 (80.8%) 19 (73.1%) 18 (69.2%) 

     

Employment status (n, %) 

   Student 3 (11.5%) - 2 (7.7%) 

χ2(8) = 13.543, 

p=.094 

   Employed 21 (80.8%) 26 (100%) 23 (88.5%) 

   Unemployed 1 (3.8%) - - 

   Work leave - - 1 (3.8%) 

   Retired 1 (3.8%) - - 
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Medication (n, %)     

   No 25 (96.2%) 25 (96.2%) 25 (96.2%) χ2(2) = 0.000, 

p>.999    Yes 1 (3.8%) 1 (3.8%) 1 (3.8%) 

     

Experience flying (n, %) 

   No 2 (8%) - - χ2(2) = 3.948, 

p=.139    Yes 24 (92%) 24 (100%) 24 (100%) 

     

FP duration (n, %) 

   < 6 months 1 (3.8%) - - 

χ2(8) = 6.002, 

p=.647 

   6-12 months 1 (3.8%) - - 

   1-5 years 3 (11.5%) 5 (19.2%) 6 (23.1%) 

   5-11 years 5 (19.2%) 7 (26.9 %) 7 (26.9%) 

   > 11 years 15 (57.7%) 12 (46.2%) 11 (45.8%) 

 

3.2. Feasibility results 

3.2.1. Participant flow and attrition 

Participant recruitment was carried out between January 2018 and April 2020. As 

the flow diagram shows in Figure 2, 172 people were initially interested in the study, and 

108 were assessed for eligibility criteria. After excluding 30 participants who did not meet 

inclusion criteria, 78 participants were included in the study and randomly allocated to 

one of the three conditions: NFA (n = 26), NFA+NI (n = 26), and WL (n = 26). Of those 

who started the program, 22 participants (42.3%) withdrew from the experimental 

conditions, and 4 (15.4%) did not complete the assessment after WL. Although dropouts 

were higher in the NFA+NI group, no significant differences in attrition rates were found 

at posttreatment between the two treatment groups (χ2 (1) = 2.836, p = .092). Following 

ITT analyses, 26 participants in each condition were included for the potential 

effectiveness analyses. At the 3-month follow-up, 11 participants completed the 

assessment (21.2%), with no significant differences between the groups (χ2 (1) = 2.882, 

p = .090), and 13 participants (25%) completed the final follow-up after 12 months, also 

with no significant differences in attrition rates (χ2 (1) = 2.564, p = .109). Little’s MCAR 

test showed that the missing data were random (p >.05). Due to the small number of 

participants at follow-up, these were not included in the ITT analyses. 
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Fig. 2. Flow diagram of the study 

 

Table 2 shows the number of exposure scenarios completed by the 22 participants 

who dropped out of the experimental conditions. Because this was a self-applied 

intervention and participants had the “overlearning” module to repeat any of the exposure 

scenarios if they wanted to before finishing the program, participants who did not 

complete the post-assessment on the webpage were considered dropouts. For this reason, 

some of the people who withdrew from the intervention had already completed the six 

exposure scenarios, as Table 2 shows. A scenario was considered complete by the 

program when the participants answered the question about their anxiety level after the 
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scenario with a rating of less than 3. Of those who did not complete any scenario, four 

participants did not even access the first one. 

Table 2. Number of scenarios completed by participants who withdrew from the intervention 

Number of scenarios 

completed 

NFA NFA+NI Both conditions 

0 3 (37.5%) 8 (57.1%) 11 (50%) 

2 1 (12.5%) - 1 (4.5%) 

3 - 2 (14.3%) 2 (9.1%) 

4 - 1 (7.1%) 1 (4.5%) 

5 - 1 (7.1%) 1 (4.5%) 

6 4 (50%) 2 (14.3%) 6 (27.3%) 

NFA: NO-FEAR Airlines with still images; NFA+NI: NO-FEAR Airlines with still and navigable images 

 

3.2.2. Preferences 

Table 3 shows participants’ preferences in both experimental conditions regarding 

the type of images they would like to see in the exposure scenarios, assessed before and 

after completing the program. Only the experimental groups were included in the analysis. 

Table 3. Participants’ preferences about the type of images before and after treatment 

 Before treatment (n= 52) After treatment (n= 25) 

 NFA 

(n=26) 

NFA+NI 

(n=26) 

NFA 

(n=13) 

NFA+NI 

(n=12) 

Preference 

   Navigable images 

   Still images 

 

92.3% (n=24) 

7.7% (n= 2) 

 

96.2% (n=25) 

3.8% (n=1) 

 

84.6% (n=11) 

15.4% (n=2) 

 

91.7% (n=11) 

8.3% (n=1) 

Subjective effectiveness 

    Navigable images 

    Still images 

 

100% (n=26) 

- 

 

100% (n=26) 

- 

 

84.6% (n=11) 

15.4% (n=2) 

 

91.7% (n=11) 

8.3% (n=1) 

Logic 

    Navigable images 

    Still images 

 

96.2% (n=25) 

3.8% (n=1) 

 

100% (n=26) 

- 

 

84.6% (n=11) 

15.4% (n=2) 

 

91.7% (n=11) 

8.3% (n=1) 

Subjective aversiveness 

    Navigable images 

    Still images 

 

88.5% (n=23) 

11.5% (n=3) 

 

92.3% (n=24) 

7.7% (n=2) 

 

84.6% (n=11) 

15.4% (n=2) 

 

45.5% (n=5) 

54.5% (n=6) 

Recommendation 

    Navigable images 

    Still images 

 

100% (n=26) 

- 

 

96.2% (n=25) 

3.8% (n=1) 

 

69.2% (n=9) 

30.8% (n=4) 

 

91.7% (n=11) 

8.3% (n=1) 

NFA: NO-FEAR Airlines with still images; NFA+NI: NO-FEAR Airlines with still and navigable images 
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Overall, participants preferred navigable images, believing that they would be 

more likely to help them overcome their fear and more logical for treating FP. A high 

proportion said they would recommend them to a friend before and after the treatment. 

Navigable images were considered more aversive than still images at pretreatment. 

However, after the intervention, this impression decreased significantly in the NFA+NI 

condition compared to the NFA condition (χ2 (1) = 4.112, p = .043). Despite the higher 

aversiveness ratings, navigable images were still preferred by participants. No significant 

differences were found between the two groups on the other items before or after 

treatment.  

3.2.3. Expectations and satisfaction 

Ratings of participants’ expectations before they started the treatment and 

participant satisfaction after they finished the treatment are presented in Table 4, divided 

by group.  

Table 4. Participants’ expectations and satisfaction with the intervention 

 NFA NFA+NI 

 Pretreatment 

expectations 

M (SD) 

(n= 26) 

Post-treatment 

Satisfaction 

M (SD) 

(n=18) 

Pretreatment 

expectations 

M (SD) 

(n= 26) 

Post-treatment 

Satisfaction 

M (SD) 

(n=12) 

Intervention logic 8.04 (1.56) 7.94 (1.70) 8.65 (1.23) 8.50 (1.31) 

Treatment satisfaction 8.42 (1.36) 7.50 (1.76) 8.65 (1.41) 7.0 (2.34) 

Treatment 

recommendation 
8.77 (1.68) 8.39 (1.72) 9.04 (1.22) 8.0 (2.49) 

Useful to treat other 

problems 
7.31 (1.89) 7.33 (2.17) 7.65 (1.67) 7.08 (1.83) 

Useful for themselves 7.77 (1.70) 7.11 (1.94) 8.31 (1.60) 6.92 (2.07) 

Aversiveness 3.96 (3.08) 2.56 (2.45) 4.08 (3.08) 2.17 (2.52) 

NFA: NO-FEAR Airlines with still images; NFA+NI: NO-FEAR Airlines with still and navigable images 

 

Results showed high expectations and satisfaction scores on all the items before 

and after the treatment, except on the item related to “Aversiveness,” which showed low 

mean scores. Shapiro-Wilk tests revealed that none of the variables followed a normal 

distribution (p <.05 in all variables). No significant differences were found between the 
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means of the two experimental conditions on either of the scales at the two assessment 

times (Mann-Whitney’s U, p >.05 in all comparisons).  

A general reduction in means from pretreatment to posttreatment was found in 

both groups. Wilcoxon tests showed that this difference was statistically significant for 

treatment satisfaction in the NFA group (z = -2.03, p =  .42) and the NFA+NI group (z = 

-2.20, p = .028), and for usefulness for themselves in the NFA+NI group (z = -2.27, p 

= .24). 

 

3.2.4. Qualitative interview 

Results show that, on average, participants in both conditions rated the exposure 

scenarios and the psychoeducation and overlearning component as “useful.” Including 

real images and sounds was rated as “very useful,” with the usefulness of sounds showing 

the highest means of all the variables in both conditions. Results also showed that 

participants rated the exposure scenarios as “somewhat realistic”, and they felt 

“somewhat present” in them. No significant differences were found in any of the means 

between the two experimental conditions.  

Table 5. Participants’ ratings on questions from the qualitative interview 

 NFA (n=18) 

M (SD) 

NFA+NI (n=12) 

M (SD) 

Usefulness of exposure 

scenarios 
3.17 (0.92) 3.25 (0.97) 

Usefulness of real images in 

exposure scenarios 
4.00 (0.84) 4.17 (0.83) 

Usefulness of real sounds 4.67 (0.48) 4.59 (0.67) 

Usefulness of psychoeducation 3.83 (1.04) 3.67 (0.89) 

Usefulness of overlearning 3.72 (1.23) 3.83 (1.11) 

Sense of presence in exposure 

scenarios 
3.28 (0.83) 2.92 (1.00) 

Realism of exposure scenarios 3.67 (1.08) 3.33 (0.89) 

Usefulness of navigable images - 3.92 (1.00) 

Usefulness of still images - 2.67 (1.00) 

Presence in navigable scenarios - 3.44 (1.13) 

Presence in still scenarios - 2.33 (1.00) 

NFA: NO-FEAR Airlines with still images; NFA+NI: NO-FEAR Airlines with still and navigable images 
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Participants in the navigable condition were asked about the usefulness and sense 

of presence in both types of images. Results showed that the means for usefulness and 

presence were higher in navigable scenarios than in still scenarios. Wilcoxon tests showed 

that these differences were statistically significant (p <.05). Specifically, the proportion 

of participants who rated the usefulness of navigable images with a 4 or 5 (on a scale from 

1 “very little” to 5 “very much”) was 91.7%, whereas for still images, this percentage was 

5.8%. For presence, 44% of participants rated navigable images with a 4 or 5, and 11% 

gave these high ratings for still images. Additionally, participants in this condition were 

asked what type of image they would have liked to have seen in all the exposure scenarios, 

and 91.7% (n = 11) chose “navigable images,” whereas only 8.3% (n = 1) chose 

“indifferent.”  

Regarding the qualitative data obtained in this interview, some participants 

reported that they had to try to feel like they were in the situation (“Sometimes you are 

very aware that you are in front of a computer and the situation is not real”), and that 

they would like to see images with better quality and more variety in the scenarios. A 

number of participants said they would prefer images with movement or videos. 

Qualitative responses about the two types of images from participants in the NFA+NI 

condition highlighted their preference for navigable images over still images because 

“they offered more possibilities. You could see images with more perspective.” 

3.3. Potential effectiveness results 

3.3.1. Changes in FP measures from pre- to posttreatment 

Within-group comparisons showed a significant reduction from pre- to 

posttreatment in the experimental conditions on all the FP measures, with large effect 

sizes, and no significant intragroup changes were found for the WL group (see Table 6 

for more details). A significant interaction effect of time (pretreatment and posttreatment) 

and experimental condition (NFA, NFA+NI, or WL) was also found for all the measures: 

FFS (F(2, 61.37) = 24.904, p <.001), FFQ-II (F(2, 62.43) = 17.098, p <.001), Fear (F(2, 

62.28) = 39.385, p <.001), Avoidance (F(2, 61.94) = 44.396, p <.001), Belief (F(2, 68.33) 

= 31.751, p <.001), Interference (F(2, 55.91) = 17.545, p <.001), and Severity (F(2, 55.65) 

= 27.189, p <.001). Compared to the WL condition, both experimental conditions showed 

an improvement in all the measures assessing FP symptomatology, with large effect sizes 

ranging from Cohen´s d 0.76 to 2.79 (see Table 7). No significant differences were found 
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in the comparisons of the two experimental conditions except for the belief in catastrophic 

thoughts, where the navigable-image condition showed a significantly lower mean at 

posttreatment than the still-image condition (p = .016). 

 

Regarding the behavioral outcomes assessed at posttreatment, 10 participants 

from the NFA condition took a flight after the intervention (55.6%), with a mean of 3.1 

flights, five participants from the NFA+NI condition (41.7%), with a mean of 2.4 flights, 

and six participants from the WL condition (27.3%), with a mean of 3.0 flights. No 

significant differences were found between conditions (χ2(2) = 3.300, p = .192). Of those 

who took a flight at posttreatment, one participant used safety behaviors in the NFA 

condition (10%), two in the NFA+NI condition (40%), and six in the WL condition 

(100%), with significant differences (χ2(2) = 12.425, p = .002). These differences were 

found between the NFA condition and the WL condition (χ2(1) = 12.343, p <.001) and 

between the NFA+NI condition and the WL condition (χ2(1) = 4.950, p = .026). 

The patients’ improvement at posttreatment was assessed on a scale that ranged 

from 1 (“a lot worse”) to 7 (“a lot better”). No comparisons with pretreatment could be 

made because this measure only assesses patients’ level of improvement in their FP after 

the intervention or WL. Means for participants’ perceived improvement in the 

experimental conditions were significantly higher than for participants in the WL group, 

with 5.61 (SD = 0.21) for the NFA group and 5.66 (SD = 0.26) for the NFA+NI group, 

compared to 3.96 (SD = .19) for the WL group. 
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Table 6. Treatment outcomes and within-group effect sizes 

 NFA NFA+NI WL 

 
Pre 

M (SD) 

Post 

(estimated) 

M (SE) 

F (df) 
d (95% 

CI) 

Pre 

M (SD) 

Post 

(estimated) 

M (SE) 

F (df) 
d (95% 

CI) 

Pre 

M (SD) 

Post 

(estimated) 

M (SE) 

F (df) 
d (95% 

CI) 

FFS 
64.81 

(7.73) 
45.47 (2.05) 

97.73 (1, 

60.16)*** 

2.43 

(3.24, 

1.61) 

63.88 

(6.98) 
43.16 (2.41) 

79.19 (1, 

66.43)*** 

2.88 

(3.78, 

1.98) 

65.62 

(8.20) 
62.20 (1.90) 

3.59 (1, 

56.65) 

0.40  

(0.63, 

0.17) 

FFQ-II 
209.25 

(30.73) 
144.46 (8.20) 

59.25 (1, 

63.98)*** 

2.04 

(2.86, 

1.22) 

206.58 

(31.44) 
151.62 (9.44) 

32.51 (1, 

67.62)*** 

1.69 

(2.31, 

1.07) 

212.04 

(27.20) 

208.38 

(7.32) 

.234 (1, 

54.94) 

0.13  

(0.30, -

0.03) 

Fear 8.96 (1.18) 4.95 (.34) 
120.0 (1, 

60.52)*** 

3.29 

(4.35, 

2.22) 

8.46 

(1.33) 
5.06 (.40) 

60.73 (1, 

70.04)*** 

2.47 

(3.31, 

1.63) 

8.77 

(1.34) 
8.87 (.31) 

.118 (1, 

55.59) 

-0.07  

(0.27, -

0.41) 

Avoidance 8.04 (1.96) 3.80 (.48) 
79.08 (1, 

60.57)*** 

2.44 

(3.22, 

1.66) 

8.65 

(1.62) 
3.24 (.56) 

91.48 (1, 

67.91)*** 

3.23 

(4.32, 

2.14) 

7.92 

(2.06) 
8.51 (.44) 

1.77 (1, 

56.56) 

-0.28  

(-0.01, -

0.55) 

Belief 8.65 (1.60) 5.34 (.40) 
54.82 (1, 

66.47)*** 

2.01 

(2.77, 

1.25) 

8.69 

(1.38) 
3.81 (.48) 

87.05 (1, 

76.45)*** 

3.43 

(4.51, 

2.35) 

8.54 

(1.42) 
8.67 (.37) 

.92 (1, 

61.26) 

-0.09  

(0.21, -

0.39) 

Interference 5.65 (1.55) 3.03 (.43) 
47.70 (1, 

55.01)*** 

1.64 

(2.28, 

0.99) 

5.81 

(2.38) 
3.93 (.50) 

17.13 (1, 

59.84)*** 

0.78 

(1.18, 

0.39) 

5.19 

(2.04) 
5.50 (.41) 

.80 (1, 

52.23) 

-0.15 

(0.10, -

0.04) 

Severity 5.85 (1.43) 3.57 (.35) 
46.73 (1, 

55.36)*** 

1.54 

(2.19. 

0.89) 

6.15 

(1.49) 
3.29 (.40) 

54.76 (1, 

60.69)*** 

1.87 

(2.51, 

1.23) 

5.40 

(1.50) 
5.73 (.32) 

1.23 (1, 

50.25) 

-0.21  

(0.04, -

0.46) 

FFS: Fear of Flying Scale; FFQ-II: Fear of Flying Questionnaire 
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Table 7. Between-group effect sizes at posttreatment 

 
NFA vs. WL, d (95% 

CI) 

NFA+NI vs. WL, d (95% 

CI) 

NFA vs. NFA+NI, d 

(95% CI) 

FFS 
-1.52  

(-2.23, -0.82) 

-2.03  

(-2.88, -1.18) 

-0.20 

(-0.93, 0.53) 

FFQ-II 
-1.58  

(-2.28, -0.88) 

-1.48  

(-2.23, -0.72) 

0.08  

(-0.63, 0.80) 

Fear 
-2.38  

(-3.19, -1.56) 

-2.79  

(-3.75, -1.82) 

-0.01  

(-0.74, 0.72) 

Avoidance 
-2.02  

(-2.79, -1.26) 

-2.42  

(-3.33, -1.51) 

-0.12  

(-0.85, 0.61) 

Belief 
-1.76  

(-2.49, -1.03) 

-2.75  

(-3.71, -1.79) 

-0.60  

(-1.35, 0.14) 

Interference 
-1.26  

(-1.94, -0.58) 

-0.76  

(-1.48, -0.03) 

0.37  

(-0.37, 1.11) 

Severity 
-1.41  

(-2.10, -0.71) 

-1.77  

(-2.58, -0.95) 

-0.20  

(-0.94, 0.53) 

Improvement 
2.17  

(1.39, 2.96) 

2.25  

(1.37, 3.14) 

0.05  

(-0.68, 0.78) 
FFS: Fear of Flying Scale; FFQ-II: Fear of Flying Questionnaire 

 

3.3.2. Maintenance of treatment changes at follow-up 

Due to the small number of participants who were assessed at follow-ups (n = 11 

at 3-month follow-up and n = 12 at 12-month follow-up), these data were not included in 

the ITT mixed-model analysis. Shapiro-Wilk tests revealed that data from the follow-ups 

were normally distributed (p >.05); therefore, preliminary t-test comparisons were 

conducted to compare pretreatment scores with 3-month and 12-month follow-up scores. 

Results showed a significant reduction in symptomatology based on the means of all the 

FP measures at the follow-ups compared to pretreatment (p <.05). Because of the small 

sample, both groups were included together in the analyses. For the FFQ-II, a few more 

participants could be included in the analysis because they answered the questions on the 

webpage but could not be contacted by phone. Table 8 shows descriptive data and 

statistics for these analyses. 

Means for patient’s improvement were 5.91 (SD = 0.94) at the 3-month follow-

up and 5.84 (SD = 1.14) at the 12-month follow-up, showing that participants continued 

to feel “much better” about their FP at follow-up. No significant differences were found 

in the t-test comparisons of improvement between the two follow-up periods compared 

to posttreatment.  
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Table 8. Data from follow-ups and comparisons with pretreatment scores 

 M (SD) Pre- and follow-up comparisons 

FFS 

   Pre (n=52) 

   3m f-u (n=11) 

   12m f-u (n=13) 

 

64.34 (7.31) 

42.00 (8.10) 

43.46 (14.42) 

 

 

t(10)= 6.516, p<.01 

t(12)= 6.352, p<.01 

FFQ-II 

   Pre (n=48) 

   3m f-u (n=14) 

   12m f-u (n=12) 

 

207.92 (30.79) 

106.14 (41.91) 

119.50 (64.46) 

 

 

t(13)= 7.791, p<.01 

t(11)= 5.196, p<.01 

Fear 

   Pre (n=52) 

   3m f-u (n=11) 

   12m f-u (n=13) 

 

8.71 (1.27) 

4.1 (1.58) 

4.54 (2.33) 

 

 

t(10)= 4.524, p<.05 

t(12)= 5.326, p<.01 

Avoidance 

   Pre (n=52) 

   3m f-u (n=11) 

   12m f-u (n=13) 

 

8.35 (1.67) 

2.10 (2.07) 

1.92 (2.99) 

 

 

t(10)= 11.209, p<.01 

t(12)= 7.019, p<.01 

Belief 

   Pre (n=52) 

   3m f-u (n=11) 

   12m f-u (n=13) 

 

8.67 (1.48) 

4.18 (2.52) 

5.00 (2.55) 

 

 

t(10)= 4.978, p<.05 

t(12)= 4.954, p<.01 

Interference 

   Pre (n=52) 

   3m f-u (n=11) 

   12m f-u (n=13) 

 

5.73 (2) 

1.36 (1.50) 

2.00 (1.68) 

 

 

t(10)= 5.068, p<.01 

t(12)= 5.448, p<.01 

Severity 

   Pre (n=52) 

   3m f-u (n=11) 

   12m f-u (n=13) 

 

6 (1.46) 

2.64 (1.12) 

2.69 (1.89) 

 

 

t(10)= 5.590, p<.01 

t(12)= 7.229, p<.01 

FFS: Fear of Flying Scale; FFQ-II: Fear of Flying Questionnaire 

 

3.4. Sense of presence and reality judgment 

3.4.1. Descriptive measures 

Scores on the RJPQ during the intervention (after half of the scenarios had been 

presented to the patient) were M =107.69 (SD = 30.79) for the NFA condition and M = 

116.18 (SD = 16.19) for the NFA+NI condition. The scores on the RJPQ at post-
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assessment were M = 114.41 (SD = 23.70) for the NFA condition and M = 106.73 (SD = 

21.83) for the NFA+NI condition. No significant differences were found between the 

means.  

The means for the sense of presence and reality judgment questions presented after 

the two navigable scenarios were calculated in the NFA+NI group and compared with the 

same two still scenarios in the NFA condition. Results for the NFA+NI condition showed 

a mean of 6.12 (SD = 2.23) for presence and 6.06 (SD = 2.46) for reality judgment for 

the airport scenario (n = 17), and 5.64 (SD = 2.68) for presence and 5.69 (SD = 2.81) for 

reality judgment for the plane scenario. Results for the NFA condition showed a mean of 

6.33 (SD = 2.39) for presence and 5.86 (SD = 2.65) for reality judgment for the airport 

scenario, and 5.57 (SD = 2.76) for presence and 5.19 (SD = 2.77) for reality judgment for 

the plane scenario. Mann-Whitney’s U tests showed no significant differences. 

3.4.2. Mediation effects 

Mediation effects of sense of presence and reality judgment between the use of 

navigable images and the change on the FFS and FFQ-II did not show statistical 

significance in any of the mediation models proposed. The only significant result found 

in these analyses was in the relationship between the sense of presence and the change in 

the FFQ-II once the treatment condition was controlled, b = 7.28 (95% CI: 1.06, 13.32; z 

= 2.33, p = .020). See Figure 3 for the proposed model. The sample size for the mediation 

analyses was n = 26 for the FFQ-II and n = 24 for the FFS. 

Fig. 3. Proposed mediation model of sense of presence between the use of navigable images and the 

improvement on the FFQ-II 
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4. DISCUSSION 

The present study aimed to assess the feasibility of including navigable images in 

the exposure scenarios in an ICBT for FP. For this purpose, participants’ preferences, 

opinions, and acceptance of this type of image were analyzed. A secondary aim was to 

explore the potential effectiveness of two experimental conditions (NO-FEAR Airlines 

with still images and NO-FEAR Airlines with still and navigable images) compared with 

a WL group. Third, an exploratory aim was to compare the role of sense of presence and 

reality judgment in navigable images and observe possible mediation effects on treatment 

efficacy. 

Adherence to the experimental conditions was lower than expected, based on more 

recent data suggesting dropout rates of less than 20% in ICBTs (Carlbring et al., 2018), 

with 42.3% of participants withdrawing from our intervention. This was a higher rate than 

the previous study using NO-FEAR Airlines (Campos et al., 2019), but it is similar to 

dropout rates traditionally proposed in the literature, where an average dropout rate of 31% 

has been reported (Melville et al., 2010), and similar to previous studies carried out with 

phobic patients, which report a 40.8% dropout rate (Kok et al., 2014). In our study, a 

participant was considered to have dropped out when the post-assessment was not 

completed. Some participants completed the six exposure scenarios but did not finish the 

overlearning module and, therefore, did not complete the post-assessment, which means 

they could also have withdrawn from the program because they felt better. Because this 

is a self-applied program, we do not have data on the evolution of their symptomatology. 

In addition, the outbreak of COVID-19 while this study was taking place could have 

produced a loss of interest as well, given that flying was very limited or almost impossible 

in several countries.  

Criteria for dropout in other studies could differ from those used in the current 

study. In a recent systematic review, a 27.3% dropout mean was reported in ICBT and 

mobile-based interventions for SP (Mor et al., 2021). However, it is important to note that, 

in this review, both guided interventions and self-applied interventions were included, 

and this could be an important issue to consider regarding dropout from ICBTs. Other 

self-applied Internet-based interventions that have used images of phobic stimuli for 

exposure purposes presented high dropout rates ranging from 64 to 98% (Matthews et al., 

2011, 2012).  
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Although more participants withdrew from the NFA+NI condition than from the 

NFA condition (14 vs. 8), no statistical differences were found in attrition between the 

two conditions, and tests showed that missing data were random. However, this is 

something that should be taken into consideration because the aim of the study was to 

explore the feasibility of this type of image with the future aim of changing all the 

exposure scenarios if they were more readily accepted. A possible explanation would be 

that participants perceived navigable images as more aversive than still images. The rate 

was lower at posttreatment, but 68% of participants still considered navigable images to 

be more aversive, in line with previous research about more realistic exposure scenarios 

(Bretón-López et al., 2015).  

The high dropout rates could also be related to the lack of therapist support. In this 

study, therapist support was not provided, based on the results of a previous study where 

no differences in efficacy and attrition rates were found between a totally self-applied 

condition and a condition with weekly support calls (Campos et al., 2019). Instead, e-

mails were sent to participants every two weeks to remind them to log onto the program. 

There are still mixed findings on this topic in the literature, with some studies suggesting 

that therapist support might not be as important as originally thought (Berger et al., 2011; 

Karyotaki et al., 2017; Titov et al., 2016), and other studies showing that guided ICBTs 

are linked to better outcomes and lower dropout rates (Furukawa et al., 2021; Andersson 

et al., 2015; Baumeister et al., 2014; Mewton et al., 2014; Richards & Richardson, 2012). 

Avoidance is a key clinical feature of SP, and perhaps therapist support would help 

patients to continue with the exposure and ensure that the scenarios in the program are 

not just one more situation they might avoid. The role of the therapist in offering support, 

guidance, and reinforcement during exposure could be important (Bretón-López et al., 

2015).  

One intermediate solution could be to offer support on demand (Zetterberg et al., 

2019). Another important result related to adherence is that 50% of the participants in the 

two experimental groups did not complete the first scenario, which means that they did 

not answer the assessment questions after that scenario. Although some participants did 

not start the exposure component (n = 4), others participated in the scenarios but left the 

program before completing it. Some possible reasons might be that participants did not 

like the characteristics of the exposure scenarios or thought they would not be useful to 

them, they did not feel anything when viewing the scenarios, or the scenarios caused them 
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more anxiety than they could deal with. Studying the real reasons for dropout in 

participants would help to improve the program.  

Participants in the study preferred navigable images over still images before and 

after treatment. Specifically, the posttreatment preference and opinion results are 

interesting because participants responded after having seen both types of images, and 

they still preferred navigable images. They considered them more effective and logical, 

and they would be more likely to recommend them to a friend. In addition, participants 

in the NFA+NI condition, who experienced the two types of exposure scenarios during 

their intervention, gave statistically significant higher ratings to the usefulness of the 

navigable images. At posttreatment, when asked in the qualitative interview how present 

they felt with each type of image, participants in the NFA+NI gave significantly higher 

ratings to the navigable images.  

When comparing the means for the sense of presence and reality judgment 

questions after the exposure scenarios in the NFA+NI and NFA groups, in the scenarios 

where they differed (that is, the scenarios where the NFA+NI condition had navigable 

images and the NFA condition had still images), no significant differences were found. 

Navigable images seem to be preferred, but more could be done to improve the program, 

given that satisfaction with the treatment after completing the intervention was 

significantly lower than the expectation before the treatment, as were the ratings for the 

usefulness of the intervention in the NFA+NI group. One possible explanation for the 

decrease in the usefulness ratings in the NFA+NI condition is that, because only two of 

the six scenarios were navigable, participants had the impression that the program was 

“incomplete” or unpolished, which could have influenced results. This result, together 

with the ratings for the usefulness of the exposure scenarios in the qualitative interview, 

shows that, although still effective, some characteristics of the program could be 

improved and should be further explored.  

Some suggestions made by participants in the qualitative interview were the use 

of videos or images with movement in exposure scenarios. Videos have been shown to 

elicit more fearful reactions in phobic patients than real still images (Courtney et al., 

2010). In addition, Matthews et al. (2012) found that moving images led to greater 

completion rates of exposure scenarios than static images, although in some participants 

with high levels of phobic symptoms, the moving images made them drop out of the 

program. In a recent study in which images and videos were shown to a sample of people 
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with SP (Ruiz-García & Valero-Aguayo, 2020), both types of multimedia stimuli were 

linked to clinical improvements in anxiety symptomatology. However, whether there 

were differences between them or whether one was more accepted than the other was not 

explored, which highlights the importance of conducting more research on this topic 

because the data are still unclear.  

With regard to the secondary aim of the study, NO-FEAR Airlines was effective 

in reducing symptoms of FP symptomatology compared with a WL control group, with 

large within- and between-group effect sizes on all the FP measures, supporting the results 

of the previous study with this program (Campos et al., 2019). No differences were found 

between the two experimental conditions, except for the belief in catastrophic thoughts, 

which was significantly lower in the NFA+NI group at posttreatment. Due to the high 

attrition rates, follow-up results should be interpreted with caution, but the clinical 

changes seemed to be maintained after 3 and 12 months. This is in line with previous 

findings that ICBTs can be effective for the treatment of SP  (Andersson et al., 2009, 

2013; Shahnavaz et al., 2018; Vigerland et al., 2013). Furthermore, although it was not 

statistically significant, the proportion of participants who took a flight after the 

intervention was higher in the experimental conditions, and they used safety behaviors 

significantly less than those in the control group. This is a positive result because the 

program seems to reduce avoidance and encourage people to face the phobic situation in 

real-life scenarios. Finally, participants who finished the program referred to feeling 

“much better” with regard to their FP after the intervention, and this was maintained at 

follow-ups. 

For the exploratory aim of the study about the mediation effect of sense of 

presence and reality judgment in changes in the two questionnaires assessing FP 

symptomatology at posttreatment, none of the models were significant, meaning that no 

mediation effect was found for either variable in treatment effectiveness. This is in line 

with findings for VRET, where presence does not seem to be related to treatment 

outcomes (Tardif et al., 2019). However, a significant relationship was found between 

sense of presence and clinical change on the FFQ-II (with no effect in the intervention 

group). This is an interesting result. Given the small sample size and the other results for 

presence found in this study, no conclusions can be drawn, but this relationship should be 

explored in future research. 
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The present study has some limitations that have to be acknowledged. First, there 

was a high dropout rate at posttreatment, and even higher at follow-ups, and for this 

reason, the results presented here could be biased and should be interpreted with caution. 

Second, only two exposure scenarios had navigable images in one of the experimental 

conditions, and although this study aimed to explore the feasibility of using these images, 

they might not have been sufficient to observe significant differences. Third, some 

participants experienced technical problems with the program, which might have 

influenced their experience with the intervention and their adherence. Fourth, most of the 

sample included in the study had a high educational level, which might affect the 

generalizability of the results. Another limitation is that the questions about sense of 

presence and reality judgment after the exposure scenario were presented when the level 

of anxiety was less than 3. This means that some participants could have answered these 

questions after several repetitions of the scenario, which could have had an impact on 

their responses.  

4.1. Future perspectives 

The results of the current study indicate several questions that need further 

exploration in future research to extend the knowledge in this field. First, because the 

navigable images appeared to be well accepted, a future study where all the exposure 

scenarios are navigable should be conducted. It would be useful to explore what types of 

images work best in eliciting anxiety, sense of presence, and reality judgment without 

being aversive enough to lead to dropout. For this purpose, a study that is not focused on 

the treatment of the problem, but instead on the sense of presence and reality judgment, 

could be conducted with different types of images for participants with FP. Another 

possibility would be to combine different types of images in the program, including less 

immersive images in the first stages of exposure and more immersive exposure scenarios 

as the user makes progress. It is important to take into consideration the severity of the 

phobia and how it influences what type of stimuli to use. Presenting the images in virtual 

reality with an inexpensive head mounted display might increase the immersion (Ma et 

al, 2021). 

The role of therapist support in NO-FEAR Airlines should also be explored further 

to analyze whether this factor influences attrition and satisfaction with the program. 

Finally, mediation effects between sense of presence, reality judgment, and change at 
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posttreatment should be explored with a larger sample size to see whether the significant 

relationship found in the current study is maintained. 
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ABSTRACT 

Internet-delivered Cognitive Behavioural Therapy (ICBT) interventions have 

been developed for a wide range of psychological disorders and have shown to be 

effective improving clinical symptoms. However, the high attrition rates in these 

interventions are still a major concern and more research needs to be done to overcome 

this problem. The aim of the present study was to conduct a qualitative analysis to explore 

the subjective experience of a sample of participants who dropped out of a feasibility 

study using an ICBT for Flying phobia (FP). The sample included 9 participants (8 

women, 1 man) with a mean age of 37.33 years (SD = 10.06). The intervention was NO-

FEAR Airlines, an ICBT for FP with online exposure scenarios. An independent 

researcher contacted participants who had not finished the intervention. Consensual 

Qualitative Research (CQR) methodology was followed. Two judges established domains, 

categories, and core ideas with participant responses and discussed them with an auditor 

to reach a consensus. Results showed that the most frequent problems referred by 

participants with the intervention program were the absence of emotional arousal and the 

low immersion of the exposure scenarios. The most requested change to improve the 

program was to include more immersive exposure scenarios such as videos. The data of 

the present study is relevant to improve NO-FEAR Airlines ICBT and to enhance 

adherence to the program, helping to expand the knowledge in this field with the opinion 

of a clinical sample regarding the level of immersion of online exposure scenarios. 

Keywords: Internet-delivered treatment, Flying phobia, Dropout, Consensual 

Qualitative Research 

  



119 
 

1. INTRODUCTION 

In recent years, Internet-based Cognitive Behavioural Therapy (ICBT) has 

introduced new ways of delivering psychological interventions. They suppose an 

alternative to the dominant face-to-face model, that presents problems reaching all the 

people in need of help (Kazdin, 2015; Kazdin & Blase, 2011), since they can bring the 

intervention to people’s homes, helping with some of the barriers to psychotherapy such 

as geographical aspects (López-Lara et al., 2012). They also overcome some of the 

limitations found in face-to-face therapy and present multiple advantages, including faster 

therapist support, enhancing learning and retention in users or improving the cost-

effectiveness of the psychological intervention (Andersson & Titov, 2014). In the specific 

case of exposure therapy, they can help with fundamental aspects like the difficulties to 

access the phobic stimulus, giving therapists the possibility to select and include relevant 

stimuli and scenarios for the problem during the intervention, reduce costs and increase 

confidentiality. 

ICBTs have been developed for a wide range of psychological disorders. They 

have shown its effectiveness improving clinical symptoms and seem to be well-accepted 

among participants (Andrews et al., 2018; Carlbring et al., 2018; Domhardt et al., 2019; 

Kampmann et al., 2016; Kuester et al., 2016; Richards & Richardson, 2012). However, 

although ICBTs overcome some of the problems of traditional therapy, they also present 

some barriers for the treatment of psychological disorders. To add to general barriers to 

psychotherapy like the low perceived need for treatment, structural barriers, or 

sociodemographic factors (Andrade et al., 2014; Karyotaki et al., 2015), there are specific 

barriers perceived for mental health cliniciansregarding ICBT, like negative beliefs about 

these interventions, low adaptability, problems to address additional clinical concerns, or 

lower priority by clinicians compared to face-to-face therapy (Hadjistavropoulos et al., 

2017). There has also been found a correlation between perceived computer self-efficacy 

and computer anxiety with interest in ICBTs (Schneider & Hadjistavropoulos, 2014). 

Additionally, despite ICBTs helping with social stigma, self-stigma can also suppose an 

attitudinal barrier (Moskalenko et al., 2020). 

Besides the aforementioned barriers, one of the main concerns regarding ICBT is 

the high attrition rates found in these interventions. Meta-analytic studies of ICBTs for 

different problems have reported a mean dropout rate between 15% and 57% (Carlbring 

et al., 2018; Richards & Richardson, 2012). In the case of specific phobia, the attrition 
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rates found in a recent systematic review (Mor et al., 2021) ranged from 0 to 98.2%, with 

a mean percentage of 27.36% in the studies included, where some self-applied programs 

were included, but most of the studies included had therapist support. Because the 

research on ICBTs for specific phobia is still scarce, the characteristics of the intervention 

programs addressed to these problems need further research. 

Results in our study using NO-FEAR Airlines for the treatment of Flying Phobia 

(FP) without therapist support showed that 42.3% of participants withdrew from one of 

the experimental conditions, that is, these participants did not complete the post-

assessment. The aim of this study was to conduct a qualitative analysis to explore the 

subjective experience of a sample of participants who dropped out of NO-FEAR Airlines. 

 

2. METHOD 

2.1. Sample 

The sample for this qualitative study included 9 participants (8 women, 1 man) 

who had dropped out of the feasibility study using NO-FEAR Airlines ICBT (Mor et al., 

2021). The mean age of the sample was 37.33 years (SD=10.06), ranging from 20 to 52 

years. Demographical and clinical characteristics of each participant are shown in Table 

1. FFQ score is missing for participant 8 because she did not complete the questionnaire.  

Table 1. Participants’ sociodemographic and clinical characteristics. 

Participant Gender Age Marital status 
Education 

level 

Years 

with FP 
FFSa FFQb 

1 F 34 Divorced HE 1-5 years 61 207 

2 F 31 Single HE 6-10 years 67 211 

3 F 27 Relationship HE >11 years 82 276 

4 F 52 Relationship HE >11 years 70 231 

5 M 42 Relationship SE >11 years 53 146 

6 F 20 Relationship SE >11 years 71 209 

7 F 44 Relationship SE 6-10 years 63 172 

8 F 43 Single HE 1-5 years 66 - 

9 F 43 Relationship SE >11 years 61 208 

F: Female; M: Male; SE: Secondary Education; HE: Higher Education 
a Fear of Flying Scale (FFS; Haug et al., 1987) 
b Fear of Flying Questionnaire (FFQ-II; Bornas et al., 1999) 
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2.2. Treatment 

NO-FEAR Airlines is an ICBT addressed to people with FP. The treatment has 

three components: psychoeducation, exposure, and overlearning. The main component of 

the treatment is the exposure to scenarios related to the flying process using real images 

and sounds. There are six scenarios that the participant has to complete (flight preparation, 

airport, boarding and take off, flight, landing and news related to plane accidents) and the 

order of appearance of these scenarios depends on participants’ responses in the FFQ-II 

questionnaire (Bornas et al., 1999). Each exposure scenario is composed by cycles with 

a duration of 3 minutes in which the images and sounds are delivered to the participant. 

After those 3 minutes, the program asks the participants their anxiety level and the next 

scenario is not shown until the anxiety level is low (less than 3 on a scale from 0 to 10).  

Participants of the current study formed part of a feasibility study in which NO-

FEAR Airlines was delivered using two types of images in the exposure scenarios: still 

images or 360º navigable images. The intervention had a duration of 6 weeks maximum, 

and no therapist support was provided based on findings from a previous study (Campos 

et al., 2019). For more details about the treatment and the study, see the study protocol 

published elsewhere (Mor et al., 2021). 

2.3. Procedure 

An independent researcher (MPGC) who was not part of the feasibility study 

contacted by phone 19 participants who had dropped out. Out of those 19 participants, 9 

agreed to participate. The remaining 10 participants that were not included were unable 

to contact even after several calls (n=8) or did not want to participate in the qualitative 

study (n=2). If the person agreed to participate, the interview was carried out in the same 

call and had a duration of 5-6 min approximately. The interview included one multiple 

choice question and six open questions about the reasons why they decided to not 

continue with the treatment. They were also asked about aspects that they would like to 

change from the program or things that would have helped them to finish the treatment 

(See Appendix for the full interview). All interviews were audio-recorded and later 

transcribed. 

In this qualitative study, the Consensual Qualitative Research (CQR) 

methodology was followed (Hill et al., 2005), which establishes a process to collect, code 

and analyze qualitative data. For this reason, two researchers, a PhD student (SM) and an 
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undergraduate student (MP), read independently the interview transcriptions and served 

as judges. Then, they discussed their conclusions with a third researcher (SQ), who is an 

associated professor with experience in the field of ICBT and served as an auditor. This 

team was formed following CQR guidelines. 

2.4. Data analysis 

Following CQR guidelines, domains, categories, and core ideas were established 

by the two judges and discussed later with the auditor to reach a consensus. A cross-

analysis was used to construct the categories, and they were labeled as general if they 

applied to all cases (n=9), typical if they applied to at least half of the cases (5 to 8), and 

variant if they applied to less than half of the cases (4 or less).  

Differences in the domains and categories assigned by each judge were solved 

with the help of the auditor until consensus was reached. Finally, the names for each 

domain and category were also discussed in the meetings. 

 

3. RESULTS 

After analysing participants’ responses and reaching consensus, 12 categories 

were established and classified under 3 main domains. Out of the 12 categories, 2 were 

labelled as typical and 10 as variant. No general categories were found. Table 2 shows 

the summarized results of the CQR. 

 

Table 2. Domains, categories, and illustrative core ideas. 

Domains Categories (frequency) Label Illustrative core ideas 

Problems with 

the ICBT 

program 

Absence of emotional arousal (7) Typical P does not feel the same sensations 

than when facing a real plane 

Lack of time (3) Variant P did not have the time to complete 

the intervention 

Lack of therapist support (2) Variant P wanted a therapist to help them 

through the treatment 

Low immersion in the exposure scenarios (4) 

Variant 

P refers that the images had a poor 

quality 

Technical difficulties (3) Variant P had several problems with the 

webpage 
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Preference for 

traditional face-

to-face therapy 

Yes (4) Variant P said that they searched for this 

alternative 

No (2) Variant P does not think that they would have 

completed the treatment either 

Not sure (3) Variant P did not know for sure if they would 

have continued in face-to-face 

Strategies to 

improve the 

ICBT program 

More immersive exposure scenarios (5) 

Typical 

P suggested the use of videos in the 

exposure scenarios 

Feedback and therapist support (2) Variant P asked for a therapist to guide them 

during the intervention and give 

them feedback of their progress. 

Solve technical problems (1) Variant P said that if the webpage did not 

have technical problems, it would 

have been easier to complete the 

program 

Less assessment (1) Variant P suggested less assessment 

questions during the program 

 

3.1. Problems with the ICBT program 

The most frequent problem with the intervention referred by participants was the 

absence of emotional arousal, with 7 out of the 9 participants reporting it, and labelling 

this category as typical. This category includes all the answers that referred not feeling 

anything during the exposure scenarios where images and sounds of the phobic situation 

were presented, or not feeling the same sensations that they feel when they are inside a 

real plane.  

Participant 4 expressed: “I did not feel like I was in that situation. The images did 

not rouse anything in me. I did not feel the anxiety or the fear that I experience when I 

have to take a real flight”. Participant 5 referred: “You do not feel a real sensation, the 

panic, the fear, as when you are inside a real plane”.  

The next most frequent category was the low immersion in the exposure scenarios, 

with 4 participants reporting this issue. It is important to note that we differentiated 

between the subjective experiences of the participants during the scenarios (included in 

the previous category) and the problems that referred to the characteristics of the exposure 

scenarios (immersion). In this category, we included responses that were related to the 

quality of the images or the problems with the levels of realism of the scenarios. 
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Participant 2 expressed this with the following words: “The pictures had a very 

poor quality that could be improved”. Participant 1 expressed: “The still pictures did not 

feel real to me”. 

Lack of time to complete the intervention was another one of the reasons that 3 

participants referred for dropping out. Participant 3 said: “I liked the program and I 

thought that the sounds and images were good, but it was a very complicated time in my 

life, and I did not have the time to complete it”. 

Technical difficulties with the ICBT were also brought up by another 3 

participants. In this category were included all answers related with problems to log into 

the program or viewing the exposure scenarios and the contents of the program. In words 

of participant 6: “I could not complete the ICBT through my phone and I had to use a 

computer. Then I could not see the exposure scenarios, I could not hear the sounds. 

Sometimes the webpage crashed… I decided to not continue”. 

The last category included in this domain was the lack of therapist support, that 

was referred by 2 participants, expressing their need to be in contact with a therapist 

during the process. “I think I needed a basic weekly follow-up by a therapist so it could 

have guided me to solve the problems or tell me if there was anything that I could do to 

feel more present in the scenarios”. 

Finally, there were two more reasons that participants brought up during their 

interview but that were not included in a category because we considered that they were 

specific circumstances in these participants, and they were not directly related to the 

intervention program, and each one was only mentioned by one participant. One of them 

was the impossibility to take a flight after the intervention, since the program and the 

therapists highly recommended it, and the other one was the lack of compromise because 

the intervention was free, since it was a research study. 

3.2. Preference for traditional face-to-face therapy 

During the interview, participants were asked if they would have continued the 

program if the intervention was in a traditional face-to-face modality. The responses 

showed that 4 participants were positive that they would have continued the intervention, 

2 said that they would not have finished the intervention even if it was face-to-face, and 

3 participants were not sure. Some of their answers will be described below. 
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Participant 2 said that she would have continued if the intervention was face-to-

face: “Yes, in fact I searched for face-to-face options after dropping out of the 

intervention”. Participant 5 would not have continued even with face-to-face sessions: 

“No. In fact, I already tried a face-to-face approach and happened the same”. Finally, 

some participants were not sure of their answer, like participant 1 who said: “I don’t know, 

maybe I would have felt more compromised with face-to-face sessions and I would have 

continued, but I am not 100% sure”. 

3.3. Strategies to improve the ICBT program 

Participants were asked what would have helped them to continue the program 

and what strategies they thought that could work to improve adherence to NO-FEAR 

Airlines. With their responses, 4 categories were included in this domain. 

The first one was the request of more immersive scenarios, with 5 participants 

under this category (typical). Participants asked for a change in the images of the exposure 

scenarios, referring that they would want videos to make the experience more real, or 

something that felt like a plane simulator. Participant 1 expressed: “I think that making 

the situation more real would be beneficial, using videos for example”. Participant 5 said: 

“The more real it could be, the better. Something that makes the person feel more inside 

the environment, I do not know, more like a simulator. More immersive”. 

Feedback and therapist support were something that 2 of the participants also 

suggested to improve the ICBT program. They referred that they would have liked the 

help of a therapist during the process who monitored their progress and gave some 

feedback after the exposure scenarios. Participant 4 suggested: “Maybe having more 

monitoring of the patients could help so you would not be so alone while doing the 

intervention. Someone that tells you if you have to repeat something, gives you advice, or 

tells you if you are going in the right path”. 

Two other categories were included in this domain although they only were 

referred by one participant each since they were considered relevant as the study 

conducted used NO-FEAR Airlines was a feasibility study and we considered that they 

should also be taken into consideration to improve the intervention program. The first one 

suggested by participant 6 was to solve the technical problems with the webpage: “If the 

webpage had not crashed and I would not have had to contact the therapist to solve it, it 

might have been easier to continue”. On the other hand, participant 2 suggested to include 
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less assessment inside the webpage: “The questions were too repetitive. I understand that 

you need to do it to check people’s progress, but it felt like the time to answer the questions 

was too long and the time for the exposure scenarios was too short”. 

Lastly, another participant suggested to do group therapy to improve the 

intervention. This suggestion was not included in a category since it was considered to 

not be related with the current intervention format. 

 

4. DISCUSSION 

The aim of this study was to analyse the possible reasons why participants dropped 

out of an ICBT for FP using CQR methodology. ICBT interventions have shown to 

present high attrition rates in some studies (Richards & Richardson, 2012), making 

evident the need to explore the causes to improve these interventions. Some studies have 

been carried out with this aim (Arndt et al., 2020; Edmonds et al., 2018; Schmidt et al., 

2019) and, taking into consideration the aim of our feasibility study, we considered 

relevant exploring and analysing participants’ experiences who have not completed NO-

FEAR Airlines ICBT. 

The most frequent problems referred by participants with the intervention program 

were the absence of emotional arousal and the low immersion of the exposure scenarios 

and, in line with these reported problems, the most requested change to improve the 

program was to include more immersive exposure scenarios. When participants referred 

to the lack of emotions in the scenarios, most of them said that they did not feel “inside” 

the situation, and that they did not experience the same feelings as when they are in a real 

plane. The experience of feeling “inside” the virtual environment is called sense of 

presence (Steuer, 1992) and is a construct that has been studied in Virtual Reality 

Exposure Therapy (VRET). There is a correlation between fear and presence (Gromer et 

al., 2019; Ling et al., 2014), so when participants refer that they do not feel the same fear 

than in the real airplane, the sense of presence variable could be playing a role. An 

environment that engages emotions increases the sense of presence, in this case, viewing 

and hearing the phobic situation in the program probably produces an emotional reaction 

in the user and leads to a sense of being “inside” the scenario and judging the scenario as 

“real”. However, this relationship appears to be bidirectional, meaning that a certain 

degree of presence is also necessary to engage an emotional reaction (Bouchard et al., 
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2008).  Diemer et al. (2015) proposed that two main factors influence presence: arousal 

and immersion. The most requested strategy to improve the program in the current study 

was the inclusion of more immersive scenarios, a large majority asked for the inclusion 

of videos, so participants’ requests go in line with this proposed model. Another important 

construct to be taken into consideration is reality judgment, defined as the extent to which 

a virtual experience is acknowledged as real (Baños et al., 2000). However, research in 

this construct has been scarce so far, even in VRET. Participants in this study also referred 

that the exposure scenarios did not feel “real”, showing the importance of this factor 

during exposure as well. Unfortunately, to our knowledge, no studies have been carried 

out about sense of presence and reality judgment in ICBT interventions, and more 

research needs to be done in this field to understand if the same findings in VRET can be 

applied to ICBTs when the exposure technique is being implemented using certain 

scenarios. In VRET, more immersive scenarios are presented, helping to make the virtual 

environments more similar to the phobic situation in the real world, and helping to 

increase the sense of presence and reality judgment as well. However, in the current study, 

only two out of the six exposure scenarios were 360º panoramic and, therefore, more 

immersive. As participants in this study suggested, improving NO-FEAR Airlines with 

videos could be an opportunity to explore immersion, sense of presence, and reality 

judgment in ICBT, since it has been suggested that videos produce more fearful reaction 

than still images (Courtney et al., 2010), and how this affects adherence to the program. 

Lack of time was another one of the problems that participants reported to 

complete the ICBT and this has also been a frequently reported reason to dropout from 

internet interventions (Donkin & Glozier, 2012). Although ICBTs can help with time 

constraints because the patient can choose when to log into the program in their own 

homes, sometimes it can be difficult to find a space to work with the program due to other 

aspects in life. Technical difficulties were another one of the problems that some 

participants mentioned. In some cases, participants had trouble viewing the exposure 

scenarios and had to contact the team to solve the problem. In most of the cases, these 

problems were solved rapidly after the participant contacted the team, but it seems that 

this was a difficulty to continue for some people. This is consistent with previous findings 

that report that technical difficulties are a robust predictor of dropout in ICBT (Schmidt 

et al., 2019). 
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Lastly, the lack of therapist support was also addressed as a problem. In the 

feasibility study carried out with NO-FEAR Airlines, no therapist support was included 

based on findings of a previous study (Campos et al., 2019), however, some research 

suggests that guided ICBTs help with adherence to the treatment (Baumeister et al., 2014; 

Mewton et al., 2014). In another qualitative study exploring participants’ experiences 

dropping out of an ICBT intervention for emotional disorders, the absence of a therapist 

was one of the most frequent barriers identified by participants (Fernández-Álvarez et al., 

2017). In the current study, suggestions to improve the program in this regard were the 

inclusion of monitoring and feedback with the aim of informing the person if they are 

doing well in the exposure scenarios or to help with any possible difficulties. Guidance 

and reinforcement during exposure might be an aspect of great importance that should be 

taken into consideration (Bretón-López et al., 2015), and therefore, including it in NO-

FEAR Airlines could be helpful in reducing attrition rates and improving satisfaction with 

the program. If we also attend to other findings where therapist guidance does not seem 

to be as important as previously thought in ICBTs (Karyotaki et al., 2017), this could lead 

to explore which users need therapist support, progressing in the personalised treatments 

research field, and helping to provide a more individualised experience in participants to 

avoid dropouts. 

Finally, participants were asked if they would have continued the program if it 

was delivered face-to-face. When asked about their preference comparing face-to-face 

interventions to ICBT, the number of people who state a preference for the latter was low 

(Wallin et al., 2016). In our study, some participants referred that they would have 

continued the intervention if it were delivered face-to-face, or said that there was a 

possibility that they would have, and only 2 participants of this sample stated that they 

would not have continued it even if it was delivered traditionally. This is a factor that it 

might be also taken into account considering the role of expectations on psychotherapy 

(Constantino et al., 2011), and investing some time to inform the client about the 

characteristics of ICBT interventions could be beneficial (Soucy et al., 2016). 

Regarding the study limitations, the main one is the sample size. This study only 

included a small sample that agreed to participate, and it might be possible than those 

who did not participate would have expressed different ideas. Another issue could be that 

the interviews were short and were carried out through a phone call, so important 

information might be missing. Finally, participants’ answers were retrospective, so some 
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time had passed when they were contacted to participate in the study since they dropped 

out, with the possibility of inaccuracies in their answers. Future research should explore 

participants’ experiences with more extensive interviews, so participants have more time 

to express their ideas. Also, it might be interesting to contact the patient right after they 

abandon the treatment to have more accurate responses. Finally, in addition to participants’ 

subjective experiences, an analysis of all users’ characteristics that did not finish the 

intervention could help to expand the knowledge about adherence problems in ICBTs. 
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APPENDIX: Qualitative interview questions 

 

Please, check the reason(s) why you decided to not finish NO-FEAR Airlines. During 

your response, you can tell us everything that you consider important and that can help 

us understand the reasons for your decision. 

o Lack of time 

 

o Program difficulty 

 

o Lack of therapist support 

 

o I did not experience any emotional reaction with the images 

 

o I did not like the program structure 

 

o It was not what I expected 

 

o I felt better and I did not need the intervention anymore  

 

o I felt that it was not working for me 

 

o I found a better option 

 

o Other: ____________ 

 

 

1. What would you have liked to be different in NO-FEAR Airlines?  

 

2. Which components do you consider that NO-FEAR Airlines should include to be 

effective and help to finish the program? 

 

3. Would you have continued if the program was different?  

 

4. What are, in your opinion, NO-FEAR Airlines main problems/barriers?  

 

5. Would you have continued if the intervention would have been face-to-face instead?  

 

6. Can you think of any strategy to improve adherence in NO-FEAR Airline and reduce 

intervention dropout rates?  

  



135 
 

  



136 
 

 

GENERAL DISCUSSION 

 

The present doctoral thesis wanted to contribute to the knowledge of ICBTs for 

the treatment of SP. Different general aims were established with this purpose. 

The first main was to conduct a systematic review and preliminary meta-analysis 

of the published works about Internet- and mobile delivered interventions (IMIs) for the 

treatment of SP (Chapter 1). To the best of our knowledge, no systematic review or meta-

analysis has been conducted on this topic and we believe that this might benefit research 

on this field. The use of IMIs broadens the possibilities to offer psychological treatments 

to people that need them and, although studies for SP are scarce compared to other anxiety 

disorders, especially on ICBTs where there are already published systematic reviews and 

meta-analysis (Kampmann et al., 2016; Richards et al., 2015), synthesizing the findings 

to date could help researchers to conduct new studies, and to establish new goals and 

questions in this field. The development of mobile-delivered interventions is more recent 

but, still, our systematic search showed that there are already some published works using 

IMIs for animal phobia (Andersson et al., 2009, 2013; Matthews et al., 2011; 2012), 

dental phobia (Arias & McNeil, 2020; Shahnavaz et al., 2016), flying phobia (Campos et 

al., 2019), acrophobia (Donker et al., 2019), and various types of SP (Vigerland et al., 

2013). These IMIs were aimed for the treatment of SP for children, adolescents, and adults, 

using exposure as the main treatment component, and they showed good results in 

reducing phobic symptomatology with promising results in the maintenance of the 

clinical changes. This was also supported by the meta-analysis conducted, where large 

effect sizes were found in some cases. Compared to participants of waiting list groups, 

participants in IMI groups showed a reduction in phobic symptomatology at post-

treatment and, in those studies where IMIs were compared to a face-to-face treatment 

group, no significant effects were observed. These studies show that exposure therapy 

can also be delivered at peoples’ homes and be an alternative for the traditional face-to-

face intervention model. Systematic reviews and meta-analysis about the effectiveness of 

IMIs have been carried out in other disorders as well, and they have also shown to work 
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in reducing symptoms for depression (Josephine et al., 2017) and in other anxiety 

problems like panic disorder and agoraphobia (Domhardt et al., 2019). 

The second main aim of this thesis was to conduct a feasibility pilot study with 

NO-FEAR Airlines ICBT using two types of images in the exposure scenarios (still 

images vs 360◦ navigable images) to explore the acceptance of the different images by 

patients with FP. For this purpose, 360º navigable exposure scenarios were included in 

the program (Chapter 2). Since the program had shown effectiveness in reducing FP 

symptomatology and maintaining these changes over time using still images in every 

scenario (Campos et al., 2019), as well as being already well-accepted by participants 

(Campos et al., 2018), navigable images were only included in two exposure scenarios. 

Our hypothesis was that both types of images would be well-accepted by participants, but 

that they would prefer 360º images. This hypothesis was confirmed by the results of the 

feasibility study (Chapter 3) that showed that most of participants preferred navigable 

images over still images and thought that they were more effective, logic, and the ones 

that they would recommend before and after the treatment. An even more interesting 

finding was found in the results of the experimental group that viewed both types of 

images during the exposure component in the intervention. These participants gave 

statistically higher ratings to 360º images for their usefulness and sense of presence 

compared with still images, and when they were asked how they would like all images in 

the program to be, the large majority chose navigable images. These results suggest that 

participants are in favor of including more immersive scenarios in the program, and they 

even suggested in their answers in the qualitative interview to include videos to help them 

to feel more present in the situation and have a more similar emotional experience to the 

one they have in the real situation. This suggestion referred by participants is in line with 

research that shows that videos produce more fearful reactions than still images (Courtney 

et al., 2010). 

However, some aspects should be considered before including more immersive 

scenarios in NO-FEAR Airlines. Participants in the study preferred navigable images, but 

they also perceived them as more aversive before and after the treatment, in line with 

previous findings where more realistic stimuli were also perceived as more aversive 

(Bretón-López et al., 2015). This could have implications in the adherence and 

satisfaction of clients with ICBTs including exposure scenarios, and this could suggest 

that when more immersive and, therefore, realistic images are included, the more therapist 
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support might be needed. In any case, this is an open question that can only be resolved 

with research data. 

In this regard, our feasibility study presented high dropout rates and, although 

literature shows that high attrition rates can be a possibility in ICBTs (Richards & 

Richardson, 2012), we wanted to explore the reasons with the aim of improving the 

program and offer better interventions to future users. Thus, a third main objective was 

to conduct a qualitative study on the reasons to drop out of NO-FEAR Airlines (Chapter 

4). The main reason that most of participants repeated for having interrupted the 

intervention was the absence of an emotional reaction during the exposure scenarios. 

They reported that they did not experience the same emotions than the ones they feel in a 

real plane, and that they did not feel “inside” the situation. It is important to note that this 

was not an exclusive experience of participants who dropped out, since some participants 

that finished the intervention also referred having difficulties in this regard at the post-

treatment interview. The main suggestion to improve the ICBT program was related to 

this as participants asked for more immersive scenarios, like videos. These findings, 

together with the results of the feasibility study, suggest that immersion and sense of 

presence may have an important role in ICBT interventions with an exposure component, 

like it does in VRET. Presence is the result of immersion and arousal (Diemer et al., 2015), 

and if participants have to experience the same emotions than they do in the real situation, 

that is, fear, in order to carry out the exposure, they need to feel present (Gromer et al., 

2019), and perceive the experience as real and similar to the real phobic situation.  

Something that could have influenced adherence to the treatment as well and that 

was also referred by some participants who dropped out, was therapist support, which 

was also suggested as a component to improve the ICBT. This topic is still open to debate 

because, although some authors suggest that therapist guidance might not be as crucial as 

previously thought (Karyotaki et al., 2017), there is also evidence that guided ICBTs 

present lower dropout rates (Andersson et al., 2015) and that guidance helps with 

adherence to the treatment (Mewton et al., 2014). Therapeutic alliance is also important 

in ICBT, and it has been associated with better treatment outcomes (Pihlaja et al., 2018). 

However, this alliance in ICBTs has not only been explained by the therapist-patient 

relationship, but it has also been related with the own program, meaning that well 

designed interventions might promote user participation as well (Cavanagh & Millings, 

2013). This is the reason why exploring users’ opinions to improve ICBTs is fundamental. 
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In the previous study (Campos et al., 2019), no differences were found in terms of 

adherence and effectiveness between the self-applied group and the group with therapist 

support. However, when asked about their preferences, participants significantly 

preferred therapist support before and after the treatment. Previous research indicates that 

participants’ preferences have an impact in treatment outcomes and adherence (Delevry 

& Le, 2019; Kwan et al., 2010), suggesting that not only results about clinical 

effectiveness might need to be considered. This, together with other resources like 

educating users about ICBT interventions before the treatment (Soucy et al., 2016) could 

help to decrease adherence problems. 

This thesis also had some more specific aims. Firstly, we wanted to test the 

potential effectiveness of the intervention groups compared to a waiting list control group 

(Chapter 3), replicating the previous effectiveness results using NO-FEAR Airlines 

(Campos et al., 2019). Results showed that both treatment groups improved significantly 

after the intervention with large effect sizes (ranging from 0.76 to 2.79) in all clinical 

measures in comparison with the waiting list, who did not show changes in any of the 

measures after the six weeks period. These results support the findings in our systematic 

review and preliminary meta-analysis that showed that ICBTs are effective in SP, and 

also goes in line with previous results using NO-FEAR Airlines (Campos et al., 2019) 

and previous research about the effectiveness of computerized interventions to treat FP 

(Tortella-Feliu et al., 2008). No differences were found between the two intervention 

groups, which could be expected given the similarity between the two conditions and that 

still images were already effective in the treatment of FP. There was a maintenance of 

changes over time, also in line with the previous study, although these analyses were 

exploratory due to the high attrition rates. This is an addition to the large evidence about 

the effectiveness of ICBTs for the treatment of psychological problems, showing 

comparable results with face-to-face therapy (Carlbring et al., 2018). 

Another specific aim of the thesis was to explore the role of sense of presence and 

reality judgment in the exposure scenarios and examine whether there was a mediation 

effect of these variables on treatment changes. First, no significant differences were found 

after the navigable exposure scenarios compared with the same still exposure scenarios 

in those two variables, measured after each exposure scenario on 0-10 scales. Also, no 

differences were found either in the Reality Judgement and Presence Questionnaire 

(adapted from Baños et al., 2005) at post-treatment. Second, no mediation effect of post-



140 
 

exposure sense of presence and reality judgment measures was found on treatment 

changes, in line with findings obtained in VRET (Price & Anderson, 2007; Tardif et al., 

2019). However, an interesting result was the significant relationship between sense of 

presence and the change in the FFQ questionnaire (Chapter 3). The small sample size and 

the fact that no other significant results were found in these analyses prevent us from 

making any conclusions, but this is a potential result that shows the need to further 

research on these variables in ICBTs that include an exposure component.  

In summary, it appears that navigable images are preferred by participants, 

considered more logic to overcome their problem and would be the ones that they would 

like to view in all exposure scenarios. Qualitative data also suggests that participants 

would like to see more immersive scenarios. Although there were not differences between 

the two treatment groups in terms of effectiveness, clients’ preferences about the 

treatment that they receive are something that needs to be considered as well and that it 

might influence the intervention. 

 

Strengths 

The present thesis has several strengths: 

• The systematic review was publicly registered at Open Science Framework 

(osf.io) for transparency and Preferred Reporting Items for Systematic Reviews 

and Meta-Analyses (PRISMA) guidelines were followed to conduct the review 

and to report the results. 

• Preliminary meta-analyses were performed taking into consideration the presence 

of a comparator and if this was an active control or waiting list, conducting the 

adequate analyses in each case. 

• The trial using NO-FEAR Airlines was approved by the Universitat Jaume I 

Ethics Committee  

• The clinical trial was registered at clinicaltrials.gov (NCT03900559) 

• The study was conducted following the CONSORT (Consolidated Standards of 

Reporting Trials) statement for pilot and feasibility studies, the CONSORT-

EHEALTH guidelines and the SPIRIT guidelines (Standard Protocol Items: 

Recommendations for International Trials). 
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• The study protocol was published at Internet Interventions to ensure transparency. 

• The sample size was calculated beforehand to achieve adequate power to detect 

clinical significance. Dropout rates reported in recent meta-analysis of ICBTs 

were taking into consideration for these calculations (Carlbring et al., 2018). Also, 

the sample sizes coincided with the recommendations by Viechtbauer et al. (2015) 

for feasibility studies. 

• Statistical analyses regarding the potential clinical effectiveness of the 

intervention were conducted using Intent-to-treat (ITT) analyses to provide a more 

unbiased estimation of treatment effect. Mixed models analysis without any ad 

hoc imputation were chosen for this purpose (Salim et al., 2008). 

• Effect sizes using Cohen’s d were calculated and reported for the clinical 

measures to provide an estimation of the treatment effect. 

• The qualitative study about dropouts was conducted following the Consensual 

Qualitative Research (CQR) (Hill et al., 2005) to collect, code and analyze 

qualitative data and to conform the appropriate team to reach consensus. 

• The number of participants in this qualitative study was also adequate according 

to CQR guidelines, which establishes an optimal sample size of 8-15 participants. 

• NO-FEAR Airlines proved its effectiveness in a previous RCT (Campos et al., 

2019), and strategies to improve the program were applied to enhance patients’ 

satisfaction. The current thesis provides further evidence about the effectiveness 

of this intervention to treat FP. 

• For many participants, NO-FEAR Airlines has been effective in reducing FP 

symptomatology without therapist support. This shows the potential of ICBTs for 

SP to reach a great number of people in need of help while reducing costs 

considerably. However, it is also true that further research is needed to determine 

which users are better fitted in a completely self-applied format or a therapist 

support format. 

• NO-FEAR Airlines has a linear navigation that helps the user to interact with the 

program in a simple and easy way. Also, the program was designed to resemble 

an airline aesthetic so it could look attractive to the user. 
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Limitations 

Some limitations of the studies included in this thesis need to be taken into 

consideration to interpret the results.  

First, the number of studies included in the systematic review and preliminary 

meta-analysis was small, and only five out of the nine studies were RCTs. Furthermore, 

only two of the studies were mobile-based interventions and some studies had no control 

group. This means that the results of the review are not conclusive, and more research 

should be carried out when more ICBTs for SP are available. The outcome measures also 

differed among them, some including self-report questionnaires and others clinicians’ 

ratings. Finally, there was a great heterogeneity between the studies in terms of sample 

size, study design, comparators, and outcome measures. 

Regarding the feasibility study, the person who interviewed the participants about 

their opinion at post-treatment was the same person who also conducted the assessment 

at pre- and post-treatment, and this could have biased participants responses. Also, since 

they had to give their answer directly to the researcher through the phone, that could have 

led to social desirability. Additionally, due to the high attrition rates, the number of people 

who answered the feasibility measures after the treatment was lower than expected, and 

only those who had finished the program answered them. Lastly, their opinion was asked 

retrospectively, and answering right after the exposure scenarios could have result in 

different responses. 

Attrition rates were higher than expected (Carlbring et al., 2018), and although 

ITT analyses were conducted to handle missing data, this was not possible for the follow-

ups due to the low number of participants who answered.  

Another limitation could be related to the assessment of sense of presence and 

reality judgment. There are different assessment tools to measure sense of presence (i.e. 

Schubert et al., 2001; Slater et al., 1995; Witmer & Singer, 1998) but, to our knowledge, 

there is no other questionnaire for the assessment of reality judgment. We decided to use 

our questionnaire since it also assesses reality judgment (Baños et al., 2005), but the 

results could have differed if we had used another measurement. Furthermore, the level 

of sense of presence and reality judgment after every exposure scenario was asked when 

said scenario was completed (anxiety level less than 3) meaning that some participants 
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could have responded after having seen the same scenario repeated a few times and that 

could have influenced their responses. 

Regarding the study to explore dropouts, there were more participants from the 

condition that did not include navigable images (6 out of 9 participants) and although the 

responses of the 3 participants from the navigable images condition were in line with the 

rest, that might influence the results. Additionally, we only explored those 9 participants 

subjective experience, but we did not analyze sociodemographic characteristics or other 

factors of the whole sample who dropped out that could influence attrition in ICBTs 

(Moskalenko et al., 2020). 

Finally, participants participated in the study voluntarily, and that could result in 

a sample that is already interested in ICBTs and affect their opinion. 

More specific limitations of each study are acknowledged in the corresponding 

study chapter. 

 

Future lines of research 

As mentioned before through this thesis, research on ICBTs for SP is still scarce. 

There is a need of carrying out more studies in this field to understand what characteristics 

and components are relevant in online interventions for this problem. Specifically, future 

research should conduct more RCTs regarding this topic so more robust meta-analyses 

could be done. In the systematic review, all the studies included used exposure as the 

main component. Future research could also explore whether including strategies to 

enhance exposure results, such as adding more variations in scenarios or approaching 

catastrophic thoughts during the exposure for belief disconfirmation as suggested by 

Craske et al. (2014), can improve the results of ICBTs for SP. ICBTs can be a very fruitful 

field to develop new strategies for SP treatments if they include recent theorical advances. 

In the same line, with the new possibilities that smartphones offer, developing mobile-

delivered interventions for SP can also help to gain knowledge on the topic and reach 

more people in need of help, as well as expanding the number of evidence-based 

interventions delivered through the phone, which is a concerning issue for mobile-based 

interventions (Miralles et al., 2020). Our systematic review also showed that all IMI 

interventions for SP, including ours, were based in traditional exposure with the aim of 
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achieving habituation. Future research could also explore ways of introducing more 

recent approaches, like inhibitory learning (Craske et al., 2014), to improve exposure 

results. 

The feasibility study revealed that navigable images were preferred over still 

images, however, participants still asked for more immersive scenarios where videos 

would be included. Future research could focus on the acceptability of exposure scenarios 

including videos or images with movement and see if that would help with adherence 

ratings and increase the satisfaction with the program. This would also help to explore 

further the role of sense of presence and reality judgment in exposure scenarios in ICBT 

and see if high immersive scenarios do not increase the level of presence in clinical 

sample, as it happens in VRET (Kwon et al., 2013). Furthermore, the qualitative interview 

showed that participants gave the highest ratings to the usefulness of sounds. Future 

research should explore this factor and see if it also influences sense of presence and 

reality judgment. 

Therapist support has revealed mixed results in the field of ICBT. For our 

intervention, NO-FEAR Airlines, a previous study did not show differences between a 

self-applied condition and weekly support in terms of effectiveness or attrition rates. 

However, following previous research (Andersson et al., 2015), one of the explanations 

for the high dropout rates of the study of this thesis could be the lack of therapist support 

during the intervention. More research is needed on ICBTs that focuses specifically on 

this matter, including ICBTs for SP, where users could need help during the exposure 

process due to the distress that it causes. 

NO-FEAR Airlines has showed potential effectiveness in two studies compared 

to a waiting list control group. Another question for future research would be to compare 

this ICBT with an active control group and explore whether these results are maintained 

or whether it is as effective as traditional face-to-face therapy. A larger sample will also 

be needed to have more conclusive results and will help to conduct more robust mediation 

analysis about sense of presence and reality judgment and treatment effects. 

Finally, analyzing the characteristics of participants who dropped out and of those 

who completed the intervention, as well as explore possible moderators, could help to 

identify what works for whom and offer the right treatment for the right user. 
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Conclusions 

• The systematic review and preliminary meta-analysis showed that there are 

Internet- and Mobile-based interventions for SP with good results in reducing 

phobic symptomatology at post-treatment, presenting large effect sizes in some 

cases.  

• The interventions included in the systematic review were aimed at children, 

adolescents, and adults and used exposure as the main component of the treatment. 

• The feasibility study showed that participants preferred navigable images over 

still images and rated them as more effective and logic to overcome their problem. 

• Compared to a waiting list control group, participants in both experimental 

conditions of NO-FEAR Airlines showed a significant reduction of symptoms in 

all clinical measures, and they reported a significant improvement of their 

problem as well. Exploratory analyses showed that clinical changes were 

maintained over time. 

• No differences were found in sense of presence and reality judgment between the 

two treatment conditions. However, participants still preferred navigable images. 

• Attrition in the experimental conditions was high (42.3%), showing the need to 

further explore this issue in order to offer better interventions for users in the 

future. 

• The most reported reason for dropout was the absence of emotional reaction 

during the exposure scenarios. The most common suggestion to improve NO-

FEAR Airlines was including more immersive scenarios during exposure, like 

videos.  
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