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Background: New technologies have slowly become a part of psychologists’ therapeutic office. However, many therapists still have doubts about the possibility of creating a good therapeutic relationship with patients in the presence of technology. Aims: This study evaluates the development of the therapeutic alliance in individuals with small animal phobia disorder who were treated with Augmented Reality Exposure Therapy or In Vivo Exposure Therapy. Method: Twenty two participants received an intensive session of cognitive behavioral therapy in either a technology-mediated therapeutic context or in a traditional therapeutic context. Results: The results show no significant difference for the therapeutic alliance between two conditions, and that the therapeutic alliance can be created and maintained as a high quality relationship under both therapeutic conditions. Conclusions: The results seem to show that technologies such as Augmented Reality do not represent a danger to negatively influence the therapeutic alliance. Given worldwide changes in mental health, including the introduction of numerous technology-mediated treatments to the therapists’ office, this study open-up a new range of future research regarding patient-therapist relationship construction in technology-mediated context.
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Introduction

A growing number of studies increasingly recognize that innovative technologies have strong potential in the Mental Health (MH) field (Doherty et al., 2010). New technologies can allow the patient to have an easier access to MH services, greater engagement in the treatments (Coyle et al., 2007), and the standardization of health care (Hoffman, 1999). Nowadays many different new technologies have been applied in the MH field. For instance, technologies such as Virtual Reality (VR), have demonstrated great potential in different MH applications and have been effectively used for different MH disorders (see Meyerbröker and Emmelkamp, 2010). Recently, Augmented Reality (AR) has been applied to anxiety disorders such as small animal phobia treatment (e.g. Botella et al., 2011). Despite a growing number of empirical studies evaluating clinical effectiveness and/or usability issues of MH technologies, to the authors’ knowledge, no studies evaluating the influence of new technologies such as AR on the therapeutic relationship have yet been performed. Therefore, a deeper understanding of new technologies and its influence on the patient-therapist relationship is of great interest. 

The therapeutic relationship between the patient and the therapist has been widely studied, and many elements and processes of this broad concept have been identified (see Norcross, 2002 for review). One of the core aspects of the therapeutic relationship is the therapeutic alliance. According to Horvath and Bedi (2002, p.44), the therapeutic alliance can be expressed as “(…) the quality and strength of the collaborative relationship between patient and therapist (…)”. According to Bordin (1979), the therapeutic alliance can be defined as the core of the change process. Indeed, Assay and Lambert (1999) found the therapeutic alliance to contribute by 30% to the clinical outcome. The therapeutic alliance includes the three following key components: goals, tasks, and bond (Bordin, 1979),. Although, the therapeutic relationship involves collaboration and mutuality, the therapist-patient relationship is not a symmetrical relationship (Horvath and Bedi, 2002) like traditional peers learning or co-workers collaborative activity. Indeed, therapists’ responsibilities are different from the patients’ responsibilities, and the therapists’ phenomenological experience of the relationship is contextualized by their theoretical orientation and clinical experience (Horvath and Bedi, 2002). 
Over the past several years, a considerable number of studies about the therapeutic alliance have been performed, and its relationship with the clinical outcome has been recognized. Despite the growing number of studies on the therapeutic alliance in the traditional face-to-face therapeutic context, only few authors have presented pioneer studies on technology and the therapeutic alliance. For instance, Chu et al. (2004) review the relationship among alliance, clinical outcome, and technology in the treatment of anxious youth. According to these authors, although alliance and patient perception of treatment acceptability should be further examined, the average outcomes appear to be similar in both technology-mediated and non-mediated treatments. Meyerbröker and Emmelkamp (2008) study the role of therapeutic alliance in Virtual Reality Exposure Therapy. The authors demonstrate that the quality of therapeutic alliance was positively related to the clinical outcome (i.e., reduction in anxiety) in the Virtual Reality Exposure Therapy for the fear of flying. Germain et al. (2010) compare the therapeutic alliance in face-to-face vs videoconference treatment of Post-Traumatic Stress Disorder. The results show that the therapeutic alliance is developed and maintained without significant difference between the two groups. Similarly, Sucala et al. (2012) propose a systematic review of therapeutic relationship in e-therapy. According to these authors, e-therapy seems to be at least equivalent to face-to-face therapy in terms of therapeutic alliance. Moreover, other authors (e.g. Knaevelsrud and Maercker, 2007; Perschl et al., 2011) studied the therapeutic alliance in internet-based treatment compared to waiting list control group and face-to-face therapy, respectively. Both studies show that the high rates of therapeutic alliance were developed during the treatment.
Although numerous empirical studies have demonstrated the clinical effectiveness of the new technologies and the human contact have been shown to be a not necessary component of therapeutic process for an effective treatment (e.g. Newman et al., 2011)many mental health workers still have some concerns regarding the use of technology in clinical practice (Simpson, 2009). Some criticisms concern the space taken up by the hardware in the therapeutic office (Robson and Robson, 1998); the difficulty of creating a therapeutic alliance in the absence of non-verbal communication (Cook and Doyle, 2002); and the difficulty of transferring therapeutic interactions to an electronic medium (Pelling and Renard, 2000). In a specific case of AR-mediated face-to-face therapy, the direct and synchronous verbal communication between patient and therapist is maintained, however, the visual display (i.e., Head-Mounted Display - HMD), allowing the patient to see the virtual elements in the real world, significantly decrease the non-verbal communication. Thus, the AR-mediated therapy shares the characteristics of both traditional face-to face therapy and e-therapy. The concerns regarding this particular technology may therefore include the viability and responsiveness of AR technology, the effect of visual display on the patient-therapist relationship, and/or patient’s involvement in the treatment, as well as the difficulty of anxiety activation with the virtual elements. 
The aim of this paper is to compare the influence of AR-mediated therapeutic process to the traditional face-to-face therapeutic process on the therapeutic alliance between the patient and the therapist, and to demonstrate that new technologies such as AR allow to develop similar patient-therapist relationship as in the traditional context.
Methods

Participants

All the patients participating in this study came to seek help at the Emotional Disorder Clinic at Jaume I University of Castellon (Spain) and were selected according to the DSM-IV-TR (2000) criteria for a specific phobia to small animals (i.e., cockroaches and spiders). In total, 22 patients participated in this study (M=28.18 years old; SD=9.42). Each patient was randomly assigned (with the Random.org software) to one of two groups (the ARET group or the IVET group), according to the single-blind trials methodology. 

The diagnostic and assessment phase was carried out by three therapists working in the clinic. The ADIS IV (Di Nardo et al., 1994) was administered once by the therapist. Moreover, the sessions were videotaped in case an independent diagnostic by a second interviewer was needed. Participants that were included in the study had to correspond to the following inclusion criteria: a phobic avoidance score over 4 out of 8, no current alcohol or drug dependency, no diagnosis of major depression or psychosis, no previous similar treatment, minimum one year of duration of the problem.

All the therapists had a minimum of two years of experience in the therapeutic field but had different experience in the use of new technologies such as ARET in the therapeutic sessions (from 3 months to 3.5 years). The number of the therapeutic sessions for each therapist varied according to their professional time schedule; however, as previously noted the number of the therapeutic session performed by each therapist was controlled.
Measures

Diagnostic measure

The specific phobia section of Anxiety Disorders Interview Schedule IV (Di Nardo et al., 1994) was used to perform the diagnostic interview. This allowed us to carry out the differential diagnosis of the anxiety disorders included in the DSM-IV-TR (2000).
Therapeutic alliance

The short version of the Working Alliance Inventory (WAI) measure from the patient perspective (Tracey and Kokotovic, 1989) was collected before and after the therapeutic session. This measure was applied both after the diagnostic interview session and after the therapeutic session. More specifically, the patient rated his/her relationship with the therapist (on a 7-point Likert scale) for three dimensions: goal, task, and bond. The global WAI score was also calculated. The internal consistency for the total WAI score was α = .79 for the after diagnostic interview measure, and α = .81 for the after therapeutic session measure. Moreover, significant and high correlations were observed between the total WAI score and goal, task, and bond subscales for the after diagnostic interview measure (r = ,83; r = .62; r = .90, respectively), and for the after therapeutic session measure (r = ,65; r = .89; r = .83, respectively).
Outcome Assessment

The primary outcome measure corresponded to Behavioral Avoidance Test (i.e., BAT, adapted from Öst, 2000). BAT, defines objectively how close the patient is able to approach the real cockroach/spider before and after the therapeutic session (on a 13-point Likert scale). For example, 0 out of 12 corresponds to the patient refusing to enter the same room where the phobic stimulus is; and 12/12 corresponds to the patient interacting with the phobic stimulus for at least 20 seconds. 
Research design

The study compared two types of therapeutic sessions related to the cockroach and spider phobia treatment. The traditional, non-mediated-by-technology therapeutic session corresponded to the In Vivo Exposure Therapy (IVET), and the technology-mediated therapeutic session corresponded to the Augmented Reality Exposure Therapy (ARET). The experimental design corresponded to between-subject factorial design, in which the two therapeutic sessions included identical clinical protocol (Öst et al., 1991); identical objectives; and were located in the same place (the Emotional Disorders Clinic at Jaume I University of Castellon, Spain). 
Treatment and apparatus
Treatment

The same “one-session treatment” protocol (Öst et al., 1991) was applied in both groups. The “one-session treatment” clinical protocol corresponds to intensive exposure that is carried out in one session for a maximum of three hours. The protocol is based on the following parts: (a) exposure; (b) modeling (demonstration of how to interact with the phobic stimulus by the therapist followed, if possible, by the patient); (c) cognitive restructuring; and (d) reinforcement.
 In Vivo Exposure Therapy

The IVET (see Figure 1a) is a talk-based, face-to-face therapy that involves direct confrontation with a real phobic stimulus (i.e., cockroaches or spiders). This therapeutic activity involves the interaction of both the therapist and the patient with a real animal. The goal of the IVET is to expose the patient to his/her phobic stimulus, work on his/her irrational thoughts, learn new behavioral patterns, and improve his/her self-efficacy in confronting the feared animal.
Augmented Reality Exposure Therapy

[image: image1.png]Demographic and clinical characteristics: IVET group ARET group
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The ARET (see Figure 1b) is a technology-mediated, talk-based, face-to-face therapy that involves direct confrontation with a virtual phobic stimulus in the real environment (i.e., augmented reality). 
(a)                                                            (b)
Figure 1. In Vivo Exposure Therapy (Figure 1a), and Augmented Reality Exposure Therapy (Figure 1b). Therapists (on the left) and clients (on the right) interact with the real and virtual phobic stimuli (i.e., cockroaches), respectively.
More specifically, ARET presents numerous advantages compared to traditional therapy. For instance, ARET allows therapists to control the phobic stimulus precisely (i.e., the controlled virtual cockroach or spider can stay immobile, can be moved in different directions on a smaller or wider scale, can change size, and can be multiplied as many times as the patient and therapist desire). Also, the virtual animals do not require any effort from the therapist to keep them alive; a simple click of the computer button is enough to make them appear. From the patient perspective, the ARET system allows patients to perceive the real environment and their bodies with virtual animals that provide in our opinion a better sense of presence and reality judgment than other technologies such as the VR systems. For a detailed technical description of the ARET system, see Juan et al. (2005).
Procedure

The study was approved by the ethical committee from Jaume I University of Castellon (Spain). All of the people that responded to the advertisement published by the Emotional Disorders Clinic at Jaume I University of Castellon (Spain) participated in the diagnostic interview. Once the diagnostic was confirmed, they were informed about the objectives of the study, they completed a consent form, and they were randomly assigned to one of two groups. The patients also performed the BAT and completed the WAI scale, after which they received the therapeutic session (following the one-session treatment protocol) using Augmented Reality Exposure Therapy or In Vivo Exposure Therapy.

The therapeutic sessions were organized using the following protocol: First, the therapist defines and hierarchically organizes, with input from the patient, the exposure exercises from the least anxious for the patient to the most anxious. Each exposure exercise is performed first by the therapist (i.e., modeling), then the patient is invited to repeat the exercise. Throughout the therapeutic session, both cognitive restructuring and reinforcement is performed by the therapist. At the end of the session, the evaluation protocol was applied and the patients performed the BAT and completed the WAI scale.

Data analysis

The preliminary analysis confirming the severity of the clinical symptoms under both conditions was performed using one-way variance analysis (ANOVA). An analysis of interaction effects with the clinical effectiveness of both therapeutic sessions was performed using repeated ANOVA measures. In order to explore the potential differences in terms of therapeutic alliance between the IVET and the ARET, a global score and a score for each subscale dimension of WAI (task, goal, and bond) were calculated and a comparison was performed with both one-way ANOVA and repeated-measures ANOVA. Finally, the multivariate ANOVA was used to investigate the potential interactions between the groups and the therapists on the clinical measures and the therapeutic alliance. All of the analyses were performed using the SPSS 17.0 application with the alpha level set at 0.05.
Results
Preliminary analysis

The main baseline demographic and clinical characteristics of the population are presented in Table 1. The analysis of the pre-test BAT scores showed no statistically significant differences [F(1,20)=0.061, p=.807] between the traditional group (M=4.64, SD=1.29) and the technology-mediated group (M=4.45, SD=2.07). The analysis of the post-test BAT scores showed no statistically significant differences [F(1,20)=2.30, p=.145] between the traditional group (M=10.91, SD=1.30) and the technology-mediated group (M=9.91, SD=1.76). The results of the BAT pre-test vs post-test scores within the group comparison showed a statistically significant decline in the severity of avoidance under both conditions [F(1,19)=68.59, p<.001]. No significant difference was observed between the two conditions in this regard [F(1,19)=1.591, p=.22], with a  statistical power of 0.22.
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Table 1. Main baseline demographic and clinical characteristics of participants assigned to In Vivo Exposure Therapy group and Augmented Reality Exposure Therapy group. *10-point Likert scale. 
Working alliance inventory

The analysis of the WAI overall score (see Table 2) demonstrated that the therapeutic alliance is created and maintained as a high quality therapeutic relationship. More specifically, the WAI overall scores were ranged between 61 and 84 out of 84 for the IVET group, and between 69 and 84 out of 84 in the ARET group after diagnostic interview; and between 77 and 84 out of 84 for the IVET group, and between 74 and 84 out of 84 in the ARET group after the therapeutic session. The statistical analysis did not reveal a significant interaction effect, suggesting that there is no significant difference in therapeutic alliance between the technology-mediated therapeutic session and the traditional therapeutic session [F(1,19)=0.085, p=.77] with power of 0.059. The analysis of specific WAI dimensions (see Table 2) also demonstrated that the quality of the therapeutic alliance is highly rated. The results suggest that there is no significant difference in therapeutic alliance between the two conditions with regard to the goal [F(1,19)=0.076, p=.79], the task [F(1,19)=1.12, p=.30], and the bond  [F(1,19)=0.26, p=.62], with a power of 0.058; 0.172; and 0.077, respectively. The results also show a significant increase in quality of therapeutic relationship over time for the WAI overall score; the WAI task subscale; and the WAI bond subscale ([F(1,19)=5.49, p=.030]; [F(1,19)=16.68, p<.001]; [F(1,19)=4.60, p=.045], respectively). The comparison of the specific task, goal, and bond indicators did not show any significant difference between the two groups. The only significant difference was found for item 11 (understanding of the changes that would be good for the patient). The score of this item increased in IVET over time and decreased in ARET over time [F(1,19)=5.787, p=.026].
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WAIscore Pre-session  Post-session  Pre-session Post-session

WAI overall 77.64(6.74) 80.18(2.82)  76.73(5.62)  78.45(8.61)
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Table 2. Means and standard deviations for WAI overall scores (out of 84), and WAI subscales (out of 28) for the two measurement times.
Discussion

This study evaluates how new technologies (Augmented Reality) can influence the development of the therapeutic alliance between the therapist and the patient. The main findings and their implications are discussed below.

The objective of this paper was to study if technologies such as Augmented Reality can have a negative influence on the therapeutic alliance and, in turn, have an impact on the clinical outcome. The results demonstrated that the therapeutic alliance between the patient and the therapist were the same in both the technology-mediated therapeutic sessions (ARET) and the non-mediated-by-technology therapeutic sessions (IVET). More specifically, the results suggest that the therapeutic alliance score (evaluated by patients) was very high in both groups after the diagnostic interview (i.e., pre-test measure) and was maintained at a similar level after the therapeutic session (i.e., post-test measure). In only one item (establishment of “a good understanding of the changes that would be good for the patient” (Tracey and Kokotovic, 1989)) the interaction between the pre-post sessions and group factor was significant. In our opinion, this may be due to relatively small sample size used in this study. 
Therefore, the results seem to show that technologies such as Augmented Reality do not represent a danger to negatively influence the patient-therapist relationship. The clinical outcome seems to confirm this conclusion. Indeed, the clinical symptoms (i.e., objective measure of patients’ avoidance) significantly decreased after the therapeutic session in both groups. Moreover, the mean decrease (i.e., delta) in the BAT performance measure in ARET was higher than in previous clinical studies (M=5.45; SD=1.92 vs M=4.50; SD=3.02) with the same ARET system (Botella et al. 2010).
This study can be improved in several ways. First, although the sample used in this study is relatively high for a study with clinical population, all the conclusions must be confirmed with a larger clinical sample. Indeed, due to the small sample size the power to detect the potential differences between two groups is low, and the potential significant difference between two groups could have been masked. Therefore, the results must be confirmed with larger clinical population. Second, the appeal of the ARET system to the patients should also be evaluated. Indeed, the acceptability by both users (therapist and the patient) is one of the current challenges in mental health technology evaluation. Third, introduction of a controlled group of therapists with different levels of therapeutic experience might provide a deeper understanding of how technology affects the therapeutic activity according to the therapists’ professional experience. Fourth, there is also a need to introduce additional observational methods that take into account theoretical knowledge in both the clinical and Human-Computer Interactions fields in order to measure the aspects of the therapeutic relationship between therapist and patient in the technology-mediated context from these two perspectives. According to Elvins and Green (2008) the introduction of the observational measures of patient-therapist alliance (e.g. video coding) may be an interesting tool to cope with common measurement confounds and type I statistical error. Therefore, in our opinion development of observational methods as a complementary tool to fully understand the patient-therapist relationship within technology-mediated context might be of interest. This might also decrease the bias due to the use of self-report measures in this study. Moreover, the introduction of the therapeutic alliance scale from the therapists’ perspective might bring some interesting additional information. Finally, the therapeutic alliance measures were initially developed in relation to the traditional psychotherapeutic interactions, however, with the introduction of new forms of therapies such as non-interpersonal computer-aided psychotherapy or technology-mediated face-to-face AR therapies the therapeutic alliance measures are challenged (Elvins and Green, 2008). Indeed, some aspects of technologies used in the therapeutic process and their specific characteristics might not be reflected in the existent therapeutic alliance measures. Just as Meyerbröker and Emmelkamp (2010) have proposed adapting the WAI scale for Virtual Reality Exposure Therapy, we also think that it should be adapted to the specific therapeutic context that corresponds to each technology (e.g. online therapy; Virtual Reality therapy, Augmented Reality therapy). This can be indeed an interesting topic for future studies. 
Conclusions

The therapeutic sessions mediated by technologies are slowly moving from the researchers’ laboratories to the therapists’ offices. Augmented Reality brings new possibilities to the daily practice of therapists and their patients. However, empirical studies of technology-mediated therapeutic process issues such as therapeutic alliance are still neglected. Therefore, a deeper understanding of the technology-mediated therapeutic process is needed. We believe that this study is a first step in understanding therapeutic relationship issues in the technology-mediated context. 
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