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Virtual reality is beneficial from a research and education perspective as it allows the assessment of participants in situations that would otherwise be ethically and practically difficult or impossible to study in the real world. This is especially the case where the assessment of human behaviour in the presence of stimuli (e.g. an aggressive dog) is being measured which could potentially constitute a risk in a real-world environment (e.g. a dog bite). Given that the dog is the most popular companion animal species, to date there is limited research that identifies and reviews the use of virtual and augmented reality directly relating to human-dog interactions. Furthermore, there also appears to be no review of the equipment and dog model specifications, such as dog breed and behaviours, which are currently used in these studies. As a result, this systematic scoping review searched ten databases to assess the current use and specifications of dog models which directly focused on human-dog interactions. Ten articles were identified. Six related to assessment or treatment of dog fear/phobia (cynophobia), three included multiple animal phobias, including dogs, and one article investigated the human and virtual dog interactions whilst walking. Six articles used a single breed (German Shepherd, Beagle, Doberman, and Rottweiler). Both the breed and behaviours displayed lacked justification and were often not evidence based. Specific measurements of model quality (e.g., polygons/vertices) were reported in only two articles which may affect repeatability and make comparisons between studies difficult. The virtual reality equipment (e.g. CAVE, head mounted display) and navigation methods (e.g. joystick, mouse, room scale walking) used varied between studies. In conclusion, there is a need for the accurate development and representation, including appearance and behaviours, of dog models in virtual and augmented reality. This is of high importance especially as most of the research covered in this review was conducted with the aim to treat the fear or phobia of dogs.
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INTRODUCTION
Pet ownership in the United Kingdom is popular: as of 2020, 59% (17 million) of households owned a pet animal, the most popular species being dogs (33% of households; 12.5 million dogs) (PFMA, 2021). Companion and service/therapy/assistance dogs are suggested to provide a range of physical benefits (e.g., increased exercise and physical activity) and psychological benefits (e.g., reduced loneliness and depression, aids in social facilitation) to owners (see reviews by Sachs-Ericsson et al., 2002; Friedman and Krause-Parello, 2018; Gee and Mueller, 2019; Wells, 2019). Given our affinity and interactions with animals, it is therefore not surprising that they have been incorporated via entertainment and gaming technology into virtual pets for commercial purposes.
Over the past 30 years, pets have been replicated by technology including virtual (2D) and robotic pets. These can be either “realistic” or “unrealistic”. Realistic pets are based on the appearance and/or behaviour of a real animal, e.g., Nintendo dogs (a virtual pet dog); AIBO (artificial intelligence robot, a robotic dog), and Lakaigo (a robotic dog imitating the locomotion of a real dog). Unrealistic pets do not fully resemble real-life animals but may have similar characteristics, e.g. Furby (a robotic pet); (Laureano-Cruces and Rodriguez-Garcia., 2012; Bylieva et al., 2020; Rativa et al., 2019; Peng et al., 2020). The traditional market for virtual pets, whether implemented as quickly as games or robots, is mainly children. Children use virtual pets for the purposes of: 1) entertainment; 2) learning how to take care of a pet (e.g., walking, feeding, etc., where the pet deteriorates in the absence of care), without the cost associated with real pet ownership; 3) companionship (Luh et al., 2015). However, virtual dogs (e.g., Nintendo dogs) can stimulate emotion and emotional attachment in users (e.g., Weiss et al. (2009) found that children made an emotional attachment with a robotic dog, AIBO) (Laureano-Cruces and Rodriguez-Garcia, 2012; Bylievia et al., 2020), but invariably do not offer the same level of companionship to that of a real pet might provide (Chesney and Lawson, 2007). Comparing social affordances between a stuffed dog and a virtual dog, the stuffed dog was associated with friendship and the virtual dog being associated with entertainment (Aguiar and Taylor, 2015). More recently, Lin et al. (2017) conducted a survey of 774 individuals who played games that included a virtual companion (e.g., Nintendo dogs) and found the main reason for playing was because the individual could not own a real pet (e.g., due to allergies) and virtual companions were deemed a form of emotional support.
In addition to entertainment, virtual dogs have a use in public health and education. Research has been undertaken into the use of virtual dogs for children as a means of increasing breakfast (Byrne et al., 2012) and fruit and vegetable consumption (Ahn et al., 2016) and promoting physical activity (Ruckenstein, 2010; Ahn et al., 2015; Hahn et al., 2020), increasing attitudes and empathy (Tsai and Kaufman, 2014), reducing obesity (Johnsen et al., 2014) and promoting effort making behaviours in learning (Chen et al., 2011). More recently, virtual animals have also been incorporated into mobile gaming apps (e.g., Pokémon Go) and have been found to be beneficial for human physical and psychological health. For example, Kogan et al. (2017) found that Pokémon Go usage increased the time spent with family members, walking their own ‘real’ dog, and exercising, as well as reducing anxiety levels.
As a result of recent technological advances, increased availability and the significant reduction in cost of equipment, the use of Virtual Reality in research has increased (Slater, 2018). The term “virtual reality” (VR) refers to a simulated three-dimensional environment in which a user can be psychologically immersed through VR or AR (Augmented Reality) technology [such as an HMD (Head Mounted Display) or CAVE (Cave Automatic Virtual Environment)], and interact with the environment, through visual, auditory and haptic feedback (Virtual Reality Society, 2017; Johnston, 2018). VR provides a range of benefits such as user immersion and presence in the environment, the ability to potentially interact with a virtual object (such as a pet), the ability to elicit an increased degree of emotion, and the viewing area is much greater compared to 2D formats and is often, but not always, controlled by natural user movement (Lin et al., 2017). However, the degree of immersion, presence, perceptions and interactions in VR may be influenced by a variety of factors such as equipment, user’s knowledge and experience, virtual environment, model development and appearance/quality/realism (e.g., the “Uncanny Valley” as previously seen using realistic and unrealistic images of cats and dogs) (Yamada et al., 2013; Lin et al., 2017; Schwind et al., 2018).
There has been development of VR and AR applications for public entertainment. For example, in the VR game “The Lab–Postcards”, released in 2016 by the Valve Corporation, a user can interact with a virtual robotic dog (fetch-bot) including haptic feedback upon contact with the dog and throwing a stick which the dog retrieves (Lin et al., 2017). More recently, as with Nintendo dogs in 2005, an AR mobile application dog “Dex” has recently been developed where users can walk, feed, play and look after their pet dog in AR (see Labrodex Studios, 2019).
More specifically, virtual animals may be of use in addressing public health outcomes directly related to contact with animals. For example, hospital admissions in England as a result of dog bites are increasing (Tulloch et al., 2021a) causing significant physical injury and interventions to prevent these occurring are required. Dog bites can also result in ASD (acute stress disorder) or PTSD (post-traumatic stress disorder) (Peters et al., 2004; Ji et al., 2010). VR animals developed for research and treatment of human participants exist. For example, the use of VR and/or AR for animal phobias, in the form of exposure therapy, is well established and includes a range of species such as spiders (Miloff et al., 2016; Tardif et al., 2019), cockroaches (Botella et al., 2010), dogs (Farrell et al., 2021), multiple small animals (Quero et al., 2014; Suso-Riber et al., 2019) and animals in general (zoophobia) (Suárez et al., 2017). Additionally, software companies also provide animals models for health care professionals for the treatment of various phobias (dogs, cats, snakes, spiders) [e.g. see InVirtuo (http://invirtuo.com/)].
The use of VR, in animal simulations has animal and human welfare implications. It may often be more ethical (i.e., no live animals used) and practical (i.e., one has control over a virtual stimuli/environment). In addition, it is a more affordable alternative to the use of live animals whilst allowing for repeated treatments (Farrell et al., 2021). Examples, where this is the case, include, animal-assisted therapy (Ratschen and Sheldon, 2019) (e.g., the Dolphin swim club https://thedolphinswimclub.com/), dog phobia treatments (Farrell et al., 2021) and animal dissections (Lalley et al., 2010).
Despite the latter benefits, to the authors’ knowledge, there has been no scoping review on the current use, efficacy, advantages and disadvantages of the use of dog models in VR and AR. Here we focus specifically on a scoping review of direct human interactions with VR and AR dog models and the consideration and representation of the models physical appearance (i.e., breed) and behaviours displayed. The accurate representation of dog models and their behaviours is important, especially where they are used for injury prevention (e.g., education) and/or post-injury mental health treatment (e.g., phobia treatment).
Dog bites are often described as being “unprovoked” (Love and Overall, 2001), however, this is often not the case as evidence indicates that dogs show a range of behaviours before a dog bite occurs indicating stress, ranging from subtle “appeasement” signals (e.g., lip licking, yawning) that individuals may be less aware of to those that are more obvious (e.g., growling, showing teeth, barking) (Shepherd, 2009; Owczarczak-Garstecka et al., 2018). Therefore, the accurate representation of evidence-based dog behaviours is important from a public health viewpoint. Further, to ensure that the successful treatment of dog phobia occurs an individuals’ understanding and recognition of dog behaviour is important (e.g., when to and when not to approach a dog in the real world based on behavioral signals). Furthermore, in the context of dog bites and aggression, the public media is often negatively biased towards specific dog breeds (e.g., bull breeds) (see review Kikuchi and Oxley, 2017) and this may influence public opinion. Therefore, exploration of breeds chosen and their contexts in VR and AR is important to evaluate.
If effective use of VR animal models is to be applied to real-world situations, an evidence-based approach is needed. Therefore, this review aims to:
1) Explore the scope of the field in which VR/AR dog models have been used in research with the focus directly on human-dog interactions.
2) Describe the representation of virtual dog models (e.g., appearance/breed) and dogs behaviour including evidence-based development and fidelity.
3) Identify what equipment is used and if/how these differ between studies.
4) Describe the main findings of the research and measures used, both objective and subjective, to assess the human-dog interaction and other measures used in VR.
METHODS
This scoping review adhered to PRISMA (Preferred Reporting of Items for Systematic Reviews and Meta-Analyses) guidelines and methodology (Moher et al., 2009).
Identification of Relevant Studies and Search Criteria
Literature from a 30-year period (January 1990–September 2020) was reviewed due to the rise in the popularity of VR from the 1990s and the invention of CAVE (Cave Automatic Virtual Environment) in 1992 (Cruz-Neira et al., 1992). Data collection occurred on the 9th and 10th of October 2020.
Due to the multidisciplinary nature of research articles using VR and AR dog models, ten databases were searched, covering psychology (APA), veterinary science (CABI direct), medical and veterinary (Cochrane library, PubMed, Medline), technology, computing, and engineering (IEEE, ProQuest) fields, in addition to the large databases; Scopus, Web of Science, and Google Scholar. In addition, to database searches, references from relevant articles were identified by reviewing these manually.
The search terms were used to identify relevant articles using the article title, abstract and/or keywords are given in Table 1.
TABLE 1 | Search terms used for title, abstract or key words. Acronyms being used for Augmented Reality (AR) and Virtual Reality (VR) were originally included, but due to the broad alternative use of AR (e.g., AR protein/gene expression, androgen receptor, allergic rhinitis; allelic ratio, anterior right) searches were conducted separately and initially reviewed for each database but no new articles were identified.
[image: Table 1]Peer-reviewed journal articles and conference articles were included in the search findings but not editorials, commentaries, reviews (Table 2). Conference articles were included due to the recent emergence of this area of research and several relevant conference articles specifically focusing on human interactions with a VR or AR dog model (e.g., Hnoohom and Nateeraitaiwa, 2017; Norouzi et al., 2019).
TABLE 2 | Inclusion and exclusion criteria for literature search.
[image: Table 2]Behavioural Dog Models
Articles included in the review are displayed in Figure 1. All articles involved dog models which displayed some form of behaviour and focused on direct interaction between the human and virtual dog. The first category of articles, for exclusion from this study, consisted of indirect VR dog model use; the dog model was not part of the main purpose of the study. Examples include, haptic forces used for rehabilitation through the use of simulated dog walking (Sorrento et al., 2018), used to facilitate the study (e.g., leads or assists the users to an area as part of a non-dog related study/task (e.g., Hung et al., 2018)) or study conditions (e.g., a red robot dog that barked to distract the user (Rewkowski et al., 2019)). Articles were excluded if they were in 2D due to the reported disadvantages when compared to 3D VR including reduced levels of presence, immersion, and spatial navigation success rates (Slobounov et al., 2015; Minns et al., 2018). Articles with the use of mobile phones were only included if they consisted of 3D VR/AR with an HMD as they are likely to provide a similar VR experience (e.g., stereoscopic vision, enclosed eyes). The second category, for inclusion in this study, was direct VR dog model use; the dog model was a key part of the study with direct focus and involvement of, and/or interaction with, the dog model (e.g., phobia treatment) (Figure 1).
[image: Figure 1]FIGURE 1 | Workflow of the systematic scoping review.
RESULTS
In total ten articles were found to directly research, or propose future research, human interactions with virtual dog models using a VR or AR set up. Despite the initial 30-year inclusion period, all articles were published from 2008 onwards (Table 3). Nine articles included some form of results from participants [mean sample size = 13.2 (range: 6–32)]. One article described the development of VR animal models (including dogs) for future use to treat phobic participants but did not report research with participants (Maglaya et al., 2019).
TABLE 3 | Reviewed articles involving the direct use of an VR or AR dog model, their sample size, subjective and objective measures and main findings. (Asterisk (*) denotes research from the same research group).
[image: Table 3]Areas of Research and Measures
Nine out of the ten articles specifically focused on the topic of the development of a VR dog model to stimulate emotions or the proposed or actual treatment of individuals who were fearful or had a phobia of dogs (cynophobia) (6/9) or multiple animal phobias (i.e., zoophobia) which included cynophobia (3/9). One article targeted non-phobic individuals to investigate the proximity to and collision between an AR dog model and a human who was walking the dog.
Nine studies recorded some form of subjective measurement, with the most commonly used being the Subjective Units of Distress Scale, some form of presence measurement (e.g., Igroup questionnaire) and a subjective Behavioural Assessment Test. One study recorded biological/physiological measurements including skin conductance (Taffou et al., 2013). Another article briefly mentioned that measurements of heart rate, anxiety and sweating were recorded but no further details were provided (Suárez et al., 2017) (Table 3).
Main Findings
Research articles mainly focused on the evocation of fear and the treatment of fear and phobias through VR dog models. It was evident that the dog models resulted in an increase in fear, distress, anxiety, and behavioural responses. Audio, where recorded, in the form of dog vocalisations (e.g., growling, barking) also appeared to increase fearfulness of the dog. Of those studies which specifically used the dog model as part of a dog fear or phobia treatment, these often result in reduced fear or phobia (Table 3). For example, in one article 75% of children were deemed as recovered 1 month after treatment (Farrell et al., 2021).
Equipment
Equipment varied from four studies using a AR/VR HMD (e.g., Oculus Rift) and five articles using a projection screen (single or multiple screens (e.g., CAVE/BARCO Ispace/Blue room)). Out of the nine articles where the user navigation/control method was stated, six used a hand controller (e.g., mouse, joystick, game controller, remote control), one article a therapist controlled the movement through a tablet, one article there was room scale movement for the user and one article it was unclear the if the user navigated or moved their head only (i.e., 3DOF or 6DOF) (Table 4).
TABLE 4 | Equipment and navigation methods used in VR/AR research articles. (Asterisk (*) denotes research from the same research group).
[image: Table 4]Dog Models
Breed, Coat Colour and Behaviour
Seven articles stated the breed of the dog model used which included six studies using a single breed [German Shepherd, Beagle, Doberman (3), Rottweiler] and one study which included videos of multiple breeds (Cocker Spaniel, Labrador x Kelpie, Rottweiler x Border Collie, Cavoodle, Japanese Spitz). Where a single breed was used, in some cases different colours and textures of the models were included (see Table 5). There was a lack of justification and/or scientific evidence for the dog behaviours displayed and were often predefined prior to purchase of the model. The number of behaviours displayed often varied between studies and limited detail about the behaviours was provided (see Table 5).
TABLE 5 | Dog model breed(s) used, justification, model quality (polygons/vertices), behaviours displayed and environment(s).
[image: Table 5]Dog Model Quality
The quality of the virtual dog models in terms of polygon or vertices count was not mentioned in any article. In one case there was a web link to a pre-defined dog model which highlighted the number of polygons via an external website (Table 5). In one study investigating multiple phobias, the dog model was described in very little detail and therefore unlikely to be replicated in future research (Maskey et al., 2019). Another study used 360-degree video footage of real dogs in conjunction with a VR headset and separate assessments with the use of real dogs (Farrell et al., 2021).
DISCUSSION
The aim of this review was to identify and assess research that directly involved the use of human interactions with dog models in VR and AR. To the authors knowledge this is the first scoping review specifically identifying and assessing human interactions with VR and AR dog models, model quality, behaviours displayed, and equipment used. Findings from this review highlight that although research using VR is well established, the development and use of VR and AR dog models for the purpose of human-dog interaction assessment is in its infancy. The use of VR dog models as a form of exposure therapy had positive effects. However, there was variation in the study sample size, VR equipment used and the behaviours displayed by the virtual dog, which tended to lack an evidence-based approach to the development of a canine model in relation to canine behaviour.
Equipment
There were several different VR HMD’s and screen-based systems identified. Changes and advances in technology are inevitable. Furthermore, as technology improves other forms of HMD’s become outdated and are no longer used which highlight the importance of stating technical specifications of all equipment used in research with VR models. This should include:
• VR equipment (HMD/Screen/CAVE) specifications: Navigation method, whether the VR HMD is 3DOF or 6DOF, HMD specifications (resolution, refresh rate, field of view, tethered or wireless), tracking (outside in or inside out), space and dimensions allocated, virtual hand movement or haptics, audio details including quality.
• Computer/mobile phone equipment: Name and model of computer/phone and technical specification (e.g., processor, graphics card, etc.).
• Dog/Animal model: Links to the sources of the model is not ideal and these may no longer work in future. Therefore, as much detail about the model is required such as: Pre-purchased, developed in house or both, physical appearance and colour availability, polygons/vertices count, justification of model choice (e.g., cost, availability, prior research, expert feedback, etc), all behaviours the model displays, justification of behaviours displayed (pre-defined when purchased, user feedback or canine behavioural expert feedback, etc). In the case where there are multiple virtual animals used a separate appendix with all the details about the model specifications and sources should be provided. Ideally, images of the model would be provided.
• Virtual environment: The virtual environment is likely to impact human perceptions and behaviour and therefore any information about the environment used and justification of the environment is needed. Ideally, images of the virtual environment would be provided.
Alongside visual and audio feedback, haptic feedback in VR is important as it can enhance user immersion as it allows simulated physical interaction, and feedback, between a user and virtual or a combination of real and virtual objects within the virtual environment (Wang et al., 2019). For example, Carlin et al. (1997) conducted a case study of an individual with a spider phobia and found that touching a real toy spider, whilst viewing a VR spider, provoked a strong emotional response. In the present review, no articles indicated that they used haptic feedback as part of the VR setup. This could be due to the type of studies that were conducted as the majority focused on the treatment of phobia and therefore the contact with a dog may be unlikely. In contrast, the use of haptics may be of use in a dog phobia context especially for patients who are gradually exposed and become comfortable with the presence of dogs eventually coming into “contact” with the dog. The use of bespoke VR setups and varying navigation methods (e.g., mouse/joystick) by individual laboratories may have also played a role in the lack of haptic feedback used as separate development may have been needed. Having said this, the use of realistic haptic feedback in VR is complex and commercial VR controllers are limited to various basic forms of vibrations (Wang et al., 2019; Yin et al., 2021). Further research exploring the use of basic and more complex forms of haptic feedback (see review by Yin et al. (2021) for the current and future use of haptics in AR and VR) in human-dog interaction studies in AR/VR would be beneficial, especially in dog phobia and educational research.
In the present review only one article used AR. More research is needed on the use of AR dog models as it provides increased ecological validity compared to VR and interaction with a users own hands rather than virtual hands (Suso-ribera et al., 2019).
Research Studies
The majority of articles focused on the assessment and treatment of humans with a fear or phobia of dogs or animal related phobias. For example, Farrell et al. (2021) found that the majority of participants (75%) were deemed to have recovered 1 month after a one-session treatment, but the sample was small (n = 8). This technology could be beneficial in future clinical real-world applications. Recent hospital data indicates that NHS waiting times in England are an important public concern (The Kings Fund, 2021). There has also been a significant increase in demand for mental health services which has been exacerbated by the COVID-19 Pandemic (NHS Providers, 2021). In addition, the rate of hospital attendance due to dog bites has reported to have increased during COVID-19 lockdowns, likely due to the increased contact between humans and dogs (Dixon and Mistry, 2020; Tulloch et al., 2021b). This could result in an increased rate of dog bite victims seeking mental health advice and treatment (such as for PTSD or ASD). However, mental health interventions such as exposure therapy is deemed a non-urgent treatment. Therefore, further research into the role of AR and VR technology which could assist mental health practitioners or even replace the involvement by professionals is needed.
Exposure therapy could be an opportune moment for the education of individuals about appropriate and inappropriate behaviour in the presence of dogs and general dog behaviour. Yet, only a single paper mentioned, although briefly, that the researchers incorporated education about dog behaviour and safe interactions with a real dog (Farrell et al., 2021; p.7). This highlights the potential for future research using VR and AR dog models as a form of educational intervention, either stand alone or alongside phobia treatment, for both children and adults, regarding appropriate behaviour around dogs and recognition of specific dog behavioral signals. Further exploration is needed into the impact that experiences with AR and VR dog models and associated educational applications have on the potential for participant behaviour change. As previously highlighted by Schwebel et al. (2012) dog bite prevention education in the form of online software may increase knowledge but does not result in behaviour change.
Often VR dog models are developed for an individual or multiple studies by the same organisation/research group and therefore there is little systematic re-use of dog models. Having different dog simulations makes comparisons difficult as each simulation may have different effects on human users, depending on how accurate the models appearance and behaviour is. Similar issues have previously been highlighted in research involving virtual human avatars (Mountford et al., 2016). Further, little reference to the quality of the model (e.g., high or low polygons) was provided. Judging the quality of dog models is important due to the potential impact it has on a user’s behaviour towards and interpretation of the dog. Previous research has highlighted that the impact of model quality and design (i.e., anthropomorphic features, naturalness, stylisation) could relate to the perceived realism of virtual animals (Schwind et al., 2018). For example, Schwind et al. (2018) note that if a virtual animals appearance deviates from its natural appearance (e.g., human facial expressions), or movement, then this can result in negative perceptions (e.g., eerie sensation/uncanny valley) of the virtual animals and may have the potential to affect interactions with them. In contrast one study, used a VR HMD (Oculus Rift) to view 360 degree videos of real dogs with positive results (Farrell et al., 2021). Initially this method appears to overcome issues associated with the need to design accurate and realistic models. However, this format of VR has several practical limitations. For example, firstly, interactions with dogs in the video is not possible; secondly, initial video footage is required with various dog breeds, behaviours, space and permission to film the footage is required. Thirdly, additional ethical approval is needed for both the use of animals, especially where a dog may be display aggressive behaviours, and human participants (Swobodzinski et al., 2021).
Dog Breed
Several articles chose specific breeds such as Rottweilers or Dobermans (Viaud-Delmon, 2008; Hnoohom and Nateeraraitaiwa, 2017). In some cases, breed choice was justified, for example, Viaud-Delmon (2008) conducted the screening of nine different breeds, and based on ten participants, found that the Doberman was the animated dog model which provoked the most negative emotional response. However, the latter study did not state if participants had any previous experience with dogs or were involved with a dog related incident such as a bite. Further research would be useful to ascertain the difference between individual perception based on limited or no experience of dogs and those who are phobic of specific breeds due to a dog related incident.
Furthermore, other research does not appear to justify the choice of breed or chooses a breed based on likely biased perceptions of the breed; for example, Hnoohom and Nateeraraitaiwa (2017) used a virtual reality dog model based on a Rottweiler breed and refers to the dog as a “fierce dog”. Similarly, an online company advertising the treatment for the fear of dogs through VR also states, “One of the most commonly feared dogs, Rottweiler, often considered dangerous” (Psious, 2018). Similar inflammatory language (e.g. “ferocious” and “vicious”) has been previously reported for Rottweilers and German Shepherds in medical literature (see Arluke et al., 2018, p.216).
Choice of specific breeds could have been influenced by external factors such as the news media which often focus on specific breeds (Kikuchi and Oxley, 2017) or breeds, such as Rottweilers, German shepherds and Dobermans, frequently used as guard and police dogs (Podberscek, 1994; Meade, 2006). A recent survey of veterinarians in the United States regarded the Rottweiler and German Shepherd as breeds which poses a high risk of biting and evoke a negative emotional response if an unfamiliar adult dog, which was off the lead, ran up to them (Kogan et al., 2019). Although it is likely that some breeds may be perceived as more aggressive or fearful than others, it is important to highlight that all dogs have the potential to bite and can be due to multiple factors such as management, health status, genetics, and environment (including human and dog behaviour) (Haug, 2008). The role of dog model physical characteristics and the impact it has on human perception and behaviour is an area that requires further research, for example the effects of skull (brachycephalic, mesocephalic and dolichocephalic) and ear shape, tail length, coat colour and type, size (toy, small, large, giant) and weight (underweight or overweight).
Coat Colour
The coat colour of the dogs was briefly discussed. Suied et al. (2013) found that participants were more fearful of a dark coloured dog in comparison to a white or brown. However, given the same Doberman model was used, the reaction of participants could have been in relation to the most realistic dog model in terms of both breed and natural colour, as Dobermans are stereotypically known and associated in roles and the media with black coats and less often brown or not at all with white coats. Further research would be useful into the impact that coat colour has on human behaviour and participants perceptions; especially as black dog syndrome (also known as big black dog syndrome) appears to be frequently mentioned online despite there being little evidence to support this phenomenon (Woodward et al., 2012; Sinski et al., 2016). In previous research, breed specific differences and size have been found to be more influential factors than the coat colour of dogs (Woodward et al., 2012; Sinski et al., 2016). From a research perspective, VR is a useful tool in this respect as size and colour can be controlled and changed with relative ease, whereas multiple similar-looking dogs would be required in real life scenarios to test these variables.
Dog Behaviours
The dog models used in this review appeared to display generic behaviour with limited evidence of behaviours being based on canine behavioural science research or expert feedback. It was evident that behaviours were frequently predefined based on models that were purchased. This could be due to the type of research that the dog models were being used for (i.e., dog phobias) and therefore it was perceived that a dog model which displays basic behaviours such as walking, sitting, barking, jumping were required. Alternatively, models that can be purchased with predefined behaviours can be preferable as less time is needed for development. However, accurate behaviour representation is important to consider, especially in the case of dog phobic participants. The display of subtle (e.g., growling, barking) and more intense (e.g., running towards, lunging or attacking (Hnoohom and Nateeraitaiwa, 2017)) behaviours towards participants is likely to be required for realistic treatment but also may cause significant stress and needs careful consideration in this context.
Realistic behaviours can be included in a form of exposure therapy and range from relaxed, play to fear and agonistic behaviours. It is important to note that dog behaviour can be complex and could be easily misinterpreted by an untrained individual. For example, appeasement signals (also known as calming signals) may include behaviours such as lip licking, yawning, and paw raises, indicating stress and discomfort which are often misinterpreted (Shepherd, 2009) and were not included in the reviewed articles. Similarly, theories about dog behaviours and their meaning can vary such as in the case of dominance of dogs towards humans (Westgarth, 2016). This highlights the importance of collaboration between animal behaviour experts and VR/AR developers. Often this type of collaboration appears to be lacking presumably due to the need for large amount of animation and technical development of models or the reliance on predefined models.
Finally, the importance of messaging also needs consideration, even if hypothetical, within the virtual environment especially regarding the treatment and management of animals. For example, Hnoohom and Nateeraraitaiwa (2017) display a virtual dog within a cage which, if in reality, would be considered a serious welfare concern in many countries.
In conclusion, this review highlights the current limited use of dog models in VR and AR. The small number of reviewed articles generally were also limited by small sample sizes and the results need to be interpreted with caution. This review also only included English articles. Despite this there was some evidence to indicate that the use of VR to treat dog phobias is effective and holds much potential, especially including the assessment of participants physiological parameters (heart rate, skin conductance, eye tracking, etc). Of the studies found, there is a lack of emphasis placed on the dog model’s behaviour, breed and quality. Future developments and research need to consider appearance (e.g., breed and unbiased basis for this), canine behaviour (based on up-to-date evidence-based research and canine behavioural expert review) and quality of dog models. We also recommend that the detail of the dog model is reported including the sources or development of the model, quality (i.e., polygons/tris/vertices), and behaviours displayed. Future collaboration between canine behavioural experts and VR and AR developers would be beneficial for an accurate and realistic representation of dogs in virtual reality.
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Sennheiser HD650
headphones

“Headphones”
(separate to headset)
Not stated

Not stated
NA
Audio visual

images—no further
details provided

Audio via Microsoft AR
HoloLens

Haptics

Not
stated

Not
stated
Not
stated
Not
stated

Not
stated
Not
stated

Not
stated
NA

Not
stated

Not
stated

Interaction modality

Wireless mouse

Wireless joystick
3D mouse

Wireless joystick

Wireless remote control

Unclear if the subject walks causing the
observed scene to shift or the subject does
not walk but simply watches whilst
standing or sitting a 360° video as the
observed scene automaticall shifts/
changes

Handheld game (Xbox) controller
NA

Therapist controlied using a tablet

Room scale waking
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Cimophobia/
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Tatiou ot . 2013)

Hroohom &
Natoorataiva
o1

Farrel o1 . (2021)

Subrezetal 2017)

Maglaya ot
@019

Maskey ot o
2019

Norouziet a
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Broods

Bt rine dog modas:
Alaskan alamute, Boer,
Bl terer

Doberman, Great Dane, GSD,
Minature Pinscher

P Bul Tarrir, Staforasve
Bul Terer

Breeds ot staed (‘several
dogs were displayed)

Buit 6ght dog modsks:
Alaskan malamute, Boer,
Doberman

(German Snegherd, Great
Dane, Miiture pinscher, it
Bl Terier, Stafordstire Bul
Trrr

Doberman (v coat coours
rown, black and tan “Gark”
and whiteigrey)

Unknown (ueman avatar

purchased)

Video footage of sx dog
brecds:

© Dobaman

* Cocker Spaniel
 Labrador x Kepe

‘© Rottwgier x Border Calfe
* Cavode

© Japanese Spiz

German Snesherd

Not sated

Not sated

Purchased facte ik o
extemal sie)

Bread used in VR
study.

Doberman

Not stated

Doberman (fvee coat
colours brown, back and
tan dark”and whtelgrey)

Doberman (iveo coat
colours brown, black and
tan “dark” and whie/grey)

A i breeds used in VR

oo
Post VR assessment with

areal dog-dogs vared
andnobreeds werestated

Geman Shepherd

Not stated

Not stated

Beaglo (vih four eront
coat textures)

Justiication
of broed choico.

‘Based on evakation of i breeds by

ten paricipants who fear dogs and
rated the Doborman the most

negatiel arousng

Not stated

s por Viaud-Deimon et al. (2008

Not stated

“This paper sdlected hemodelwe use.
that sultable and roastic with the
“Pottwel s fiarce”

* 26 animations can apply to ths
work”

“Bach dog was selectod based on
providing a vartion of breedss and
Sies to maximizo vanabiy.”

Pre-defined behaviour on purchase

Not sited

Not stated

Model quality

Not stated

Not stated

Notstated

Not stated

Not stated

4K %60 video

vewed na
VRHVD

“Each of these
mooks s rally

Not stated

Not stated

808 i aink
to model (3]

Dog behaviours/vocals

Behaious: “Several animations have been
ovelopect ruming, walking, seatig, jmping
)

Vocais: Growing and Barking

Behiours: “They coukdbe unimodaland tatc:
auditory o visua'ane (aog barkig from far o
adog hing down), unimodal and cynaic:
looming and receding barking orviual dog
standing up when the partipant approaches).
audiouisualandstti visualdog ying down and
rowing), audovsuel yramic (visual dog
standing up and growiing when the particant
approaches). (9230)

Vocais: Barking and growing

Behaiours: “Several animations of the dog
‘model have been developed: hing, walking,
sealing, and jmpig. The dog model cout
‘grow and bark, and the experimenter coutd
contol the dog animations wit keys". (9.147)
Vocals; Barkng and growing

Behaious: Bght cfferentevels were shownin
an increasing manner. Bonavour nluded was.
‘simiar o that of Taffou ot l. (2012) (6.9, g
‘Gown, standing up, growing and barking) nd
ncluded static, mong or folowing

Vocals: Growing and barkng

Behaiours: 26 anmatons (ot stated). The VR
task consisted oftrve levels: 1. Dog slepingn
‘aiing r00m and when particpants approach it
the dog sis up and stars pantng

2. Standng iside a cage in the back garden.
When auser ges wihin cose proximiy the dog
tums and growts at the user, f he user gets
closer the dog wil “atack” and bark

3. The dog’s starcing i the back garcen and
beraviasarethe same asleve 2. Hovever wha
‘ause fswitincosr prodmily hedog urs atthe
user and evertuly leaps and atecs the user

Vocis: Baking, growing, partng
Behaiours: There viere ton leves ncluing:
Dog and assistant walks into and st on tho
‘opposte sice of the roam (on kash; 2 Sutject
moves choserto dog on eash):3 Subjectmoves
loserto dog on leash); 4 Subject moves.
ciectynext (o dog onleash;  Subject back to
oignalsice ofroom, assistant and dog standing
p waking 1m forward (on lash); 6 Assstant
and aog standing up walking 1 forward fom
provious positon (onleash); 7 Assistant andc0g
stancing up walking 1m forward from provius.
postion (onkeash) 8 Dog waking side to side
and around camera (on leash); 9 Dog waking/
unring towards subject o eash and assistant
inroom);: 10 Dog without assstant n room and
Pokash (07)

Vocais: Not stated

Behaours: wak rn and it
Vocals: Not stated

Benaours: Minimal dtal [The Patent wil bo
Stuated nside a house. Lower kvels of ho
xperince wil vobe sounds coming rom a
G0g. Tho next kvel wil boa shadow of ho 609
and racaly reveaing a dog outside the.
window. Tha next ove i be a 60g on  eash
‘slowy getting closor o the patent unt .
paton can touch the 6og." (p.140)]

Benaiours: Miimal detal (‘Soenes are
indvitsaised, incorporating an exposure
Piarchy retatoc 0 th foared stimus. For
‘exampe, for dog phobia, adaptons incce the
0g's 20, whether n o off alead, barking, and
prowimity o the particpant ) (5.1916)

Vocais: Barkng

Benaious: 42 pre-detned anmatons.
(1ndluckng nclued eatig, diking, Gigging,
walling, barking, sttg, restng, scratching,
snifing, and fallng over (.160)

Vocals: Panting, barking and saifing

Environment's

Two outside envionments: A strat wih
cars; a garden with s and a house,
tables and bonches

‘One inernal envronment; Large cark
hengar wih ciferentindustial machinery

A contdor was used for behavioural
approach test

Traiing scenaro and 1t envicnrment: a
Gardenith ressandahouse, bles and
benches

20 emironment:Large dark hangar wit
iterent machinary

A0 0pen square with benches and a ree
(wihandwithout fogl. Asecond garcienis
also connected 1o the fst garden
teough a small aleywy in a residental
area. The dog's locaton varies

s per Tafou et . (2012)

Residonta area~1) Lvg o0m of a
house, 2 back garden i a cage and 9
outside the gate of the house.

“Alargo room” was used orthe VR video
reatment and post reatmen. (imtec
information povicec)

3D House model with the fioors and
fomiure”

“The Patont wil b siuated inside a
pouse”

“Soonss are indvidualsed, icororatng
an oxposue herrchy retated (0 the
foare stimulus. For exampe, for dog
phobia, adaptens ol the dog's size
whether on o off a lad, barking and
proumiy o the partoant.” p.1916)

"2 3.89m.86m immersive CAVE fke
mronment with our prjection wals
and two docrs acing each ther. Regul
offcs ike images were projected onlo the
wals to make the partcpants feel e
oy wero in an oranary ffce room. We
also prepareda 6.4m by 2.14m walkway
platiorm outsids th ineracton room,
which we used to measur the.
partepants” wabing behaviors it
without the dog” (p.161)
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Category

Time Frame
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Article Type

Equipment
used
Literature
focus

Inclusion Criteria

January 1990 —September 2020

English articles only

Peer reviewed journal arties, Conference articles (inciuding prototypes and
research articles)

VR and AR HMDs (including smartphone HMDs (e.g. google cardboard),
CAVE/Screen

Al articles which include a VR representation of a live pet dog that displays
behaviours and is the focus of the article

Exclusion Criteria

Articles outside this time frame

Articles that are not written in English

Reviews/discussion articles, review/discussion conference papers,
abstracts only, editorials, letters, thesis/dissertation

Mobile phones/tablets that are used on their own without an HMD.

Human-dog interactions is not the focus of the study. VR robotic dog
models, anatomical models, 2D dog models, real dogs and/or non-dog
animal models. Software/technical development with no reference to VR.
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Topic

Cynophobialtear
of dogs.

Multiple phobias!
Zoophobia (incl.
Dogs)

HA and
Proxemics

ARNRIAuthor!
Ariclo type.

VR

Vaud-Demon ot al.
20087

‘Confersnce paper

Tafou ot al. 20127

(Note: Sub-samplo
ofTaftouetal. (2013)
resuts)

Book Crapter

Suied ot a. Q013"

Paper

Tafou et al. 20137

Paper

Haoohom and
Natoorataiwa (2017)
‘Canference paper

R

Farell et . (2021)

Paper

R
Susrez ot al. (2017)
‘Canferonco papar

Paper (prototype)
Maglayaeta. (2019)

Maskey et . (2019)
Paper

an

Norouziet l 2019)

‘Ganferonco paper

Aims.

“Tho primary aim s (o dotomine tho
Stuatons inwhich emotionalreactions
can be avoked in ndvikuas who fear
dogs. A secondary aim s (0 test the
effcacy of progressive exposure ..

et can be manpuab in VR orty

(eg....cogbenarad cortol... (.2)

“This study aims to precisay assess
the mpact ofmult-sensory stimuation
onfear reactions.” (5.238)

“The primary aimof the curenttucy s
toidenty the stuations in which

‘emotiona reactions can be avoked in
inbviduals who'ear dogs. Asecondary
aims o testtheimpact offeatures that
‘canbe manpuatedin VRony” (.145)

*...our goal was o manipuale the
prosen- taton of aucitory and visual
aversvo stmul in order (o ivestgate
whether the mut-sansory
prosentaton nuences the conscious
oxperience o fear” (5:348)

“Thus, we created a paradgm aiming
at investgatng the conscious
exparience of fear i the most aoprop-
rate and natural masner” (.350)

i ths paper we propose a vitual
roaiy-based smartphone applcation
o user exposure o face ther animal
foar phobia.”

.. whethor VROST results 1 cincaly
signifcant improvement for chicren
with a specifc phobia of dogs using @
controfled, mulple bassie case
seris design where partcipants are
randomy assigned 10 2-, 3- or 4-
weeks baselnos, olowed by the VR
OSTanda 1 month folow-up.” (p.4)

e objective o this projct s to
provids a reasonable atermatve for
troating varous types of Zoophobias,
using viteal reaty” (.1)

i this sty and development, VR wil
e used a5 2 tool 10 &d psychologist
and psychiatits in assessing and
treatng th diferent fear fevels of
patonts'(p1.39)

... aimswere to 1) evalsatetrsatment
ety feas by, with ety by
therapsts from two United Kingdom
National Healh Senvice (NHS) teams;
2) determine acceptabity of cutcome
measures 0 young peopk and
parents; 3) investigate responses to
theVRE reatment; (4)montor whether
kil benafts from tcatment
perssted” (01913

.. how the presence of the AR dog.
aftcted partcpants’ provemics, e,
onverbal behavior corresponding to
one's physical space in response 0
other et in that space, and
locomotion benar as wol as ther
Socklbond with the AR dog”

‘Study type/Sample/M/F.

Profminary/piot study

Foarof dogs scroening survey
(n=75 (4omazF

VR study (1 = 10) (WF: )

Foarof dogs Scroering survey.
0=110)

(eenwash)

VR study (0= 11 ook partbut ony O
competed due 1o ybersickness)
F: )

Fear of dogs screening survey
0= 115

VR study (1 = 10)

awen

Foarof dogs screening suvey
n=225)

ntenvew (n = 22) (12F/10M)

VR study (righ dog fearul(9) and no/
low dog feartul paricipans (10) (0
21 (GM/126) but only 19 completed
e 10 cybersickness).

Prototype and suvey.
=10
(swsn

Muile Baseine 2, 3, 4 weoks) case
Seros

VR study 1= 8)

(awaF; Chidren)

Proiminarypiot
=6
(M not stated)

Prototype

VR development or multple anmals
it dogs, spiders) and other
phobias (caustiophodi)

Bind Rendomised Contro Tril
0= 32, Aulisc chichen (8-14.
yoars) Y16 had a phobia of ogs
the treatment group)

swTR)

2 %2 mixed-actorial design

n=21 recruted but orly 15 nckdect
in the anaiysis Uniersty studens)]
«13wsR)

Subl. Measures

(Proposed but not reported)

 Fear of dogs avestionnare

‘@ Subjective Units of itress (SUD) Wope,
(1973)

© Sate Trat Aoy Invertory (STA)
Spioberger et al. (1989)

© Oybersckness scaoViaud-Domonetal,
2000)

© Presenco goupsca Schuber otal. (2007)

» Sato Trat Ansoy Invontory (STA)
‘Splberger ot al (1989)

» Oypersciness sunvey Viaud-deimon et
a.2000)

® kroup presence questionnare Schubert
ot al. 2001)

‘» Subjective Urits of Dstress (SUD) Wolpe,
(1979)

 Sate Trat anxity Inventory (STA)
‘Spelberger o al (1989)

» Oyporsiciness suney Viaud-daimon ot
a.2000)

@ kroup presance survey Schubert ot al.
2001)

‘» Subiective Unis of Distress (SUD) before
andt ater immersion Wolpe, (1973)

‘o Apprehensin of vitual dog 3 point
scale: 1ot afad, 2—qule afaid;
3-very ataic)

» Fearof dogs questonnare

‘» Dagnosii nterview

‘» Dog phobia questiomare Viaud:Dolmon
etal 2008)

 Sate Trat Aniey Invetory (STA)
‘Spelberger o al (1983)

» Oyborsiciness suney Viaud-daimon ot
a.(2000)

 lgroup presence questionnaie Schubert
etal (2001)

* SupdieUnsolDeess(SUD Wope (973

‘» Suvey incudes questons regarding age,
gender, VR experience and fear of dogs

» Fourpoint Liker scal (Fow, average,
much, very much) Realsm of
appicaton, creadtuiness” ofthe dogs i
heo leves, sound, anmation, and
distance botween the payer avaar and
dogs

‘& Arcsty Discrders nenvew Schecie:
Parent (ADIS-P) Siverman and Abano,
(1996)

 Fear Suvey Schedue for
Chidren-Revised Chid Vrsion (FSSC-
R-C) Oflencic, (1983)

@ Spence Chidren's Anxely Scale Chid &
Parent (SCAS C/P; Spence, (1996)

» Sutjective Units of Distss (SUD) Woe,
(1979)

‘ Realty of VR stimul 5-pont scale (0not
atal e rea e 4—very eal)

“Laboralory tests were pertomed wih
the experimental group using vitual
realty and trcitonal therapy with he
control group. I each patent, v
Sessions and o leves of compiexdy
were performed.” (p.5)

* Not appicatle—protoiype

‘@ Social Commuricaton Quest-ionnaie
(S00) Berument ot al (1999)

& ADIS-P Siverman and Abano, (1996)

® Vineland Adapiive Behaviour Scales
(VABS) Sparow et a. (2005)

‘@ Post-hoc Target behaviour ratngs

‘& FSSC.R.C Ollndik. (1983)

‘» Chren's Assessment of Particpaton &
Enoyment (CAPE) King et a. 2007)

‘* Confdence ratng

» Corpresence questonnare Basdogan
a. 2000,

» Godspoed questionnaio Bartneck ot o
(2009)

» Perceived physcaity questonnaire kin
etal 2017) Lea ot . 2018)

 Afctie atracton auestonnare Harbst
ot al. (2008)

‘Task & Obj. Measures

Task: Paricipants were requred 1o
locate targets by foowing a trdectory
where dogs were present na gradial
exposire format

Bohavioural: ©.count the
behaviouralreactions o the
‘partiopants whenever they encountera
dog (step backward, reezg .. )" (p4)

‘Task: Training session and o
Behavioural Assossment Tests (BAT)
session involving aitual dog showing
diferent behaviours ith a graca
increase (nimodaland statc, unmooal
and dynamic, audo-visual nd staic
audiovisual dynami). Particpants had
o explore the area 0 i a groen frog
Behavioural: BAT (score 0-14.
(0—partcipant G not want o enter
he VR space; 14—particiant put ther.
e agans the vitual dog's ace

for >55)

Task: Partiopants were asked 0
expiore the area to i a green rog
which was visual and produced sound
and found in the suroundings of the
dogs

Bohavioural: Behaiour raings of the
user in the presance of a vitual dog
(scale 1-6 (1—dog not nticed 10.6 -
dog notisd and fight o freeze)

Task Trainng session and two BAT
sessions invoking a viual dog
showng diferent behavious wih a
gracialincrease (umodal and stati,
unmodal and dynamic, audo-visual
and saic, audo-vsual dynamc, low.
viual contast), Partcpants had to
expiors the area o fd a groen frog
Biologicat: Sin Conductance (rands)
level(pre and post immersion)
Behaviaural: BAT (scor 0-14 (0
patopantoesnotwantioenertheVR
space; 14—partcpant put theirface
agaistthe vitud dog's face 0r 5.9

Task: Paricpants explored three
Zones esermbling a garcen and house.
Zone 1) Adog s aslespand wakesup f
the user comes near the dog; 2)A dog
in a cage faces and growls al avatar
andfaly attompts oatackusor when
near he dog; ) Same as z0ne two but
ot n acage and the dog rns, junps
and atacks the user

Bohavioural: Not stated

Task: Behavioural Assessment
Tests (BAT) (pre and post VR and

1 month follow up): Enter through a
door o a room, approach and
stroke a rea dog (on a lead with
handie) for 205

VR exposure task: S1ps 1-10
(1—dog onlead whandler walk into
opposite side of he room; 10~dog
in room offlead without handier)
Bohavioural: BAT 0—dcn't open tho
r00m 10 the door; 10—complted the
test)—pre-realment, post treatment
andt 1 month olow up

Task: Five sessions and two levels
person—No further detai provided.
“The clnica tatus o the patents
involed i the tests had symptoms of
igh heart rate, rumbness, oxcessive
‘weating and anxty” (95)

Task: Not appicabde - pototype

‘Task: A singe ssssion of Cognitie
Behavour Therapy and four session,
over 2 days, wih thovitual reaity bolue
room) or control

Customed scenes designed based on
an incidual's phobia. The four
sessions ocourred in hrarchial rder
romiowestsoverty lomostintensobut
oniy fow eves of ety were
reported. CBT and reation methods
were used during each VR session
(sueh as chalengng thoughts)

‘Task: Five phases (Dog
personalsation, play wih dog,
winessing a colison wih the og.
walking witvwihout dog)
Bohavioural: Proxemics ocomoton
(passing distance, waking speed, me
ooking at dog)

Main findings.

(Doscriptive resuits ony) Fear of

dogs screening - The Doberman
was doamad he breed which evoked
the most nogatve emotion. The size
of the dog had an impact on
partcipants emotonal reaction

VR study - Paricpants focused on
emotonal stimul (6. dog) rather
thanlighiing condiions.

Dog baking and growing resuted in
igh anety

No sig. ifrence botwoon two
©xposure sessions and both BAT
Sig.hgher (o < 0.01) SUD sccre n
bimocal session compared to
wnimodal session

Two partcipants i not compte:
due 0 cybersickness

Sig.Higher (0 < 0.01) STAI scores
between ater VR exposure

Vitualdogs evoked a verbal and
bonavousal eactons (atng mecian
Sc0re range 2-6 when exposed 10 4
vitual dogs)

Dog colour and auio nfuenced
participants reacton. Mosteactiveto
the growing dog with a dark coat
Presence (group presence suvey

(sc0re ange 0-88) noted as
“salsfactory (mean score: 43.5; SD:
17.6). Presence scores posiively
condated vith apprenension of dogs
and SUD scaros

Oytersciness symptams werereortad
Sig.igher P< 001) SUD score in
bimodal compared 10 uimodal
session for both non dog and dog
feartl groups

No sqg. . betwesn unmodal SUD
betwoen indoor and outdoor VES
Inthe high dog fear group, 5. higher
SUD atings o= 0.008 weregvenfor
o dog gowing than 1o e dog
barking, No sg. G between growing
and barkig in the noow e growp
“Two partcipants id not compte:
aue 0 cypersiciness

(Descriptive rosults only)
A dog model and enironment were
deveoped

50% of partiipants reted the free-
standing dog n the back yard the
most e folowedby ha dogin
a cage and the dog in the house
30% rated thofolowing statomont as
“much” and 60% “average”. “Hearing
e dog sounds made us more
fearta”

7% 658 chicren were doemed
“recovered” one-manth ater VA
weatment

87.5% (118 were able o compiete
the BAT (approaching and pating a
real dog) task one-month post VR
weatment

No sguificant docroase n anty or
fear throughout th sty forchicren

“Afer the session ofthe fith practced
ationts reated with VR, athough the
‘Symptoms aie not disappear
‘competey, an 80% decrease in
anvoty, sweatng and heart rate was
observed in a cases; Whie patents
n the control group treated with
tractonal therapy, they had 8 35%
reduction or the same

symptoms.” (p6)

Proposed usage for muitple anmal
phobias “Cynophobis The patent wif
b stuated insde a house. Lower
Jevels of exparience wil invobe
‘Sounds coming from a dog. The pext
lveiwilboa shadow ofa dog oulsice
o window. The next kvl willbe a
‘dog anaeash sowy getng doserto
o pationt uni the patient can touch
the dog’ (1401

(O tree chicken had a phabiaof
Gogs—bul anaysed entie sampe
with it reference o spocie cases)

I comparison to the control group,
treatment groups had signficanty
improved on target behaviou ratings
rom baseine to 2 woeks (0 = 0.021)
and baseine 1o 6 weeks afer he
exposure sesson (o = 0007

A sig. diference was found when
ane or with a dog and speed of
waking (sower when with the dog),
passing dstance of a person arger
‘when with a dog) and head otaions
more head rotatons with dog)
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