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Abstract
Purpose
VR is a novel technology that could be used in the assessment and/or treatment of deliberate firesetting. This study aimed to develop an understanding of clinicians’ views of VR for deliberate firesetting, in order to identify areas where VR could potentially add value to current practice and any particular barriers to using VR in this context. 
Methodology
Through an online survey, 73 clinicians rated their agreement with nine potential benefits of using VR for firesetting and 11 potential barriers to using it. They also provided free text responses detailing the greatest perceived potential benefit and the greatest perceived barrier. Factors related to intent to use VR for firesetting in the future were explored. 
Findings
Clinicians perceived the ability to safely expose clients to fire-related stimuli to be highly beneficial. However, clinicians were concerned about the possibility of re-traumatisation and logistic barriers. Previous experience of using VR with individuals who have set fires was significantly related to using it in the future.
Practical implications
Further research establishing the feasibility and effectiveness of using VR with individuals who have set fires may help alleviate clinicians’ concerns. Increasing opportunities for clinicians to experience a firesetting VR programme may widen implementation of firesetting VR.
Originality/value
Previous research has only focused on clinicians’ perceptions of VR in the general field of forensic mental health and has failed to consider offence-specific applications.
Keywords: firesetting, virtual reality, VR, forensic mental health


Clinicians’ Perceptions of Virtual Reality for Deliberate Firesetting
The potential of Virtual Reality
Virtual Reality (VR) refers to technology that allows users to navigate through and interact with a three-dimensional, computer-generated environment (Freeman et al., 2017). This environment is immersive and designed to elicit a sense of presence, wherein users experience the virtual setting as real (Diemer et al., 2015). In recent years the application of VR has expanded, with its use within the assessment and treatment of mental health disorders becoming more abundant (Geraets et al., 2021). VR also appears to have potential for the care and management of individuals who have offended (Benbouriche et al., 2014). In particular, VR offers the possibility to expose individuals to stimuli relevant to their offending, allowing clinicians to safely observe clients within simulated offence-related situations (Cornet & Van Gelder, 2020). For instance, VR has been used to expose individuals with a history of sexual offending to unclothed child avatars to facilitate assessment of inappropriate sexual arousal (Renaud et al., 2014). VR may also add value to treatments for forensic clients, since it can allow relapse-prevention skills to be practiced within a controllable environment (see Fromberger, Meyer, et al., 2018). 
Identifying barriers to wider implementation of VR
Despite the potential of VR, its use within secure settings has been limited (Fromberger, Jordan, et al., 2018). Therefore, it is imperative that a thorough understanding of the obstacles preventing wider implementation is established. One approach to recognising possible impediments to more extensive use is to appreciate clinicians’ perceptions of this novel technology. This tactic has been undertaken in a variety of non-forensic contexts, including examining clinicians’ views of VR for exposure therapy (e.g., Lindner et al., 2019; Segal et al., 2010), which has highlighted key avenues to facilitate broader application of VR. For example, Segal and colleagues (2010) found clinicians with greater self-reported knowledge of VR had more positive perceptions of its use. This suggests that increasing clinicians’ familiarity with the technology could be an important tactic for enhancing their views of VR. However, Lindner and colleagues (2019) found positive attitudes towards VR were a lesser predictor of the likelihood of future use of VR than negative attitudes. Therefore, Lindner et al. argued that efforts to distribute information about VR should directly address potential negative aspects, rather than placing emphasis on the positive qualities.
While these studies yield important suggestions to improve implementation, their applicability to forensic contexts is unknown. To date, there has been one investigation of clinicians’ views of the use of VR in forensic mental health settings. Kip and colleagues (2019) conducted semi-structured interviews with eight therapists and three patients to elicit treatment situations that could be improved by utilising VR. These scenarios were subsequently presented to 89 therapists and 19 patients, who were asked open questions about positive and negative aspects of the VR scenarios. This qualitative data revealed participants held a range of positive views about VR, including the potential to improve treatments and the visual realism of stimuli presented through this technology. They also discussed patient-focused advantages, including allowing patients to gain greater insight into their own or others’ behaviour, and increasing their motivation. In contrast, potential negative aspects of VR included a lack of fit with current treatments, lack of universal suitability, and the possibility of eliciting unnecessary negative feelings. Participants were also concerned about the generalisability of skills learnt within a virtual environment, and logistical issues including costs. 
Overall, Kip et al. (2019) concluded VR could add value to assessment and treatment within forensic mental health settings, provided it is adapted to the characteristics of patients, clinicians, and the forensic context. Consequently, they suggested a “one-size fits all” approach to the use of VR with forensic clients is not suitable. This emphasis on a need for an individualised approach is not sufficiently reflected in the current literature; most published VR studies have focused on individuals with a history of sexual offending (e.g., Fromberger, Jordan, et al., 2018), and currently little is known about the application of VR to other offences (Kip et al., 2019). Indeed, one major limitation of Kip et al.’s study was a lack of information about the types of offending in which VR could be applied. The scenarios presented to participants did not detail a specific offending context. In addition, therapists did not indicate what types of offending they worked with, and limited information was available about the offending history of patient participants.
The need for a specialist approach to deliberate firesetting
This lack of knowledge regarding VR and different types of offending represents a significant issue because offence-specific treatments are essential when working with forensic clients (see Mallion et al., 2020). This is particularly concerning when considering the offence of deliberate firesetting[footnoteRef:1], since there is a wealth of empirical evidence supporting the need for a specialist approach to tackling this behaviour. Research has demonstrated that individuals who have engaged in deliberate firesetting significantly differ from individuals who have committed other offences on several psychological variables, including interest in serious fires (Gannon et al., 2013). These differences represent unique treatment needs and therefore specialised firesetting assessments and treatments are necessary (Tyler, Gannon, & Sambrooks, 2019).  [1:  Deliberate firesetting refers to all acts of intentionally starting fires, irrespective of whether they have been legally recorded as arson (see Gannon et al., 2013).] 

Deliberate firesetting accounted for more than 63,000 fires and resulted in 59 fatalities and over 880 casualties in a 12-month period in England (Home Office, 2021a, 2021b). Similarly problematic rates are reported across countries and thus it has been argued deliberate firesetting is an international public health issue (Tyler, Gannon, Ó Ciardha, et al., 2019). Deliberate firesetting is also a behaviour of particular concern to forensic clinicians due to the high incidence across secure psychiatric and criminal justice settings (Gannon et al., 2022). However, despite the prevalence and devastating consequences of deliberate firesetting, the development of specialist assessment tools and treatments has been limited (Sambrooks & Tyler, 2019). 
VR could represent a novel technology for the assessment and/or treatment of deliberate firesetting, but it would need to be tailored for use with individuals with a history of firesetting. Therefore, it would be beneficial to develop a clear understanding of clinicians’ views specifically with regards to VR use with individuals who have set fires. This is crucial to identify areas where VR could potentially add value to current practice when dealing with deliberate firesetting, as well as highlighting any particular barriers to using VR in this context. Hence, the current research examined the views of clinicians involved in the assessment or treatment of individuals with a history of deliberate firesetting about the use of VR with this population. 
Method
Ethics approval for this study was granted by the university research ethics committee (reference: 202116135638437059).
Participants 
Participants were recruited from advertisements placed on social media (i.e., Twitter, Facebook, LinkedIn), as well as through listservs, and emails to individuals known to work in the field of deliberate firesetting. Participants had to be involved in the assessment and/or treatment of individuals with a history of deliberate firesetting. Originally, 3,509 survey responses were received. However, after screening for completeness and fulfilment of the inclusion criterion, 73 participants remained. Included responses were from participants known to the authors as practicing clinicians or those that had used an email address that indicated they worked in an appropriate environment. For any submissions where eligibility was unclear, participants were contacted via email and asked to provide evidence of their clinician status. All participants were asked to complete the survey in a personal capacity and were offered a £10 Amazon.co.uk voucher. Participants were primarily female and from the UK. The majority worked as psychologists within healthcare settings, across a variety of security levels. See Table I for additional sample characteristics.
<Table I here>
Survey
The survey was completed online via Qualtrics. The survey began with questions on demographics, professional background, and current job role. The second section included questions on participants’ experience with VR, and their current work with individuals with a history of deliberate firesetting. 
Participants were then asked to rate their agreement with nine potential benefits of VR and 11 potential barriers to using VR with individuals with a history of firesetting on a 5-point scale, ranging from 1 (Strongly Agree) to 5 (Strongly Disagree). See Table IV for included items. This item pool was created by adapting statements from Kip et al.’s (2019) research, which were adjusted to explicitly refer to deliberate firesetting. Additional items were constructed by the authors from our experience of administering a VR application with adults who have set fires and anecdotal feedback from their multi-disciplinary teams. The order in which these items were presented to participants was randomised. Cronbach’s alpha for the benefit items was 0.86 [95% CI: 0.81–0.90] and 0.72 [95% CI: 0.63–0.81] for the barrier items, revealing mean scores to be appropriate. 
In addition, participants were asked what they considered to be the greatest potential benefit and the greatest barrier to using VR with this population. These were free-text responses. Finally, participants were asked whether they intended to use VR with individuals with a history of deliberate firesetting in the future (yes/no response). 
Results
Current Work with Individuals with a History Of Firesetting
As shown in Table II, participants worked with individuals with a history of firesetting in a variety of capacities. The majority of participants engaged in some form of assessment; either treatment needs assessments (n = 46) or risk assessments (n = 57). Many participants also reported being involved in delivering treatment for individuals with a history of firesetting, with involvement in general treatments (n = 44) more common than offence-specific treatment (n = 36). 
<Table II here>
Familiarity with VR
Almost half of participants had no personal experience of using Virtual Reality (i.e., for recreational purposes). Additionally, the vast majority had no experience of using VR with clients. However, as Table III shows, eight participants had used VR in their clinical practice. When asked specifically if they had experience of using VR with individuals with a history of firesetting, only five participants had. 
<Table III here>
Views of VR
Table IV shows response distributions and descriptive statistics for each benefit and each barrier item. Lower mean scores indicate greater endorsement of the item (i.e., strongly agree).
<Table IV here>
Benefits of Using VR
Quantitative Responses. As Table 4 shows, the most highly endorsed benefit of using VR with individuals with a history of firesetting referred to the ability to expose clients to otherwise inaccessible stimuli. Over half of the participants (51%) strongly agreed and almost 40% somewhat agreed with this item. The second most endorsed benefit was that VR allows clients to practice skills in a safe but realistic environment. Approximately 90% of participants strongly or somewhat agreed with this item. In contrast, only 57% strongly or somewhat agreed with the item concerning the fit of VR with current assessments and treatments.
Qualitative Responses. The responses provided by clinicians in the free text responses were coded by the lead author. A coding scheme was initially developed from the items presented in the survey, with additional codes added when new concepts were apparent in participant responses. Definitions and frequencies of each main and sub code can be found in Table V. As many participant responses touched on multiple potential benefits or barriers, the total frequency counts exceed the number of responses.
<Table V here>
The most frequently reported benefit was related to being able to expose individuals with a history of firesetting to relevant stimuli, with 29 clinicians mentioning this. For example, one clinician stated the greatest benefit would be “to be able to expose someone to situations which could not be created in reality (particularly within a closed/secure environment)”. This emphasis on overcoming the difficulties that would prohibit using these stimuli in other manners was common (n = 21). In addition, nine clinicians specifically commented on the benefits of VR stimuli being realistic. 
Many clinicians commented on how VR could be used to add value to assessments (n = 27). For example, one clinician stated the greatest benefit would be “being able to see how [the] client interacts with the environment to inform assessments”. Nine clinicians described how VR could elicit emotions not tapped into via other assessment modalities; for example, “eliciting thought processes and emotional responses for assessment and treatment that may not be available through interview”. 
Around one quarter of participants (n = 17) focused on the use of VR to teach and practice skills. Three of these clinicians described how this could be useful for increasing clients’ confidence; for instance, “clients would be able to put into practice coping skills in challenging situations that they otherwise would not be able to use until they are in a risky situation. This could build confidence in their own coping skills.”
Clinicians frequently described how VR could provide them with greater insight into their clients’ thought processes and behaviour (n = 17). For example, one clinician said, “The greatest potential benefit of using VR in the treatment of individuals with a history of firesetting is that it would provide useful clinical information for case conceptualization and enhance insights into the behavior for both the clinician and client.” Similarly, other clinicians (n = 5) commented on the benefits of using VR for increasing clients’ insight into their own behaviour; VR could be used “to help understanding of possible consequences and effects on themselves and/or others.” 
Sixteen clinicians discussed the potential VR presented to add value to firesetting treatments. For example, one clinician stated, “I also think it could be useful for teaching about the effects of fire”, while another said the greatest potential benefit “may be being able to provide specific treatment in relation to fire interest”. 
Four clinicians commented on VR potentially increasing client motivation. For example, one individual said, “Novelty may be a motivator for some clients”. Two commented on how VR may be beneficial in terms of improving the accessibility of assessment and treatment. One said, “This method may also be particularly useful for individuals who have an intellectual disability.” 
Barriers to Using VR
Quantitative Responses. Response distributions and descriptive statistics for the 11 barrier items can be seen in Table IV. One of the most highly endorsed barriers to using VR with individuals with a history of firesetting was that a virtual environment involving a fire has the potential to bring back traumatic memories. Over 87% of participants strongly or somewhat agreed with this item. Similarly highly endorsed was the item related to issues with the appropriateness or feasibility of using VR. In contrast, just 14% of participants somewhat or strongly agreed that skills learnt or practiced within VR cannot be transferred to real life. 
[bookmark: _Hlk79159121]Qualitative Responses. Table V shows the codes identified from participants’ free text responses, detailing the greatest potential barrier to using VR with individuals who have a history of deliberate firesetting within their service. The most frequently mentioned barrier to using VR with individuals with a history of firesetting was related to financial implications (n = 35). For example, clinicians were concerned the expense would be “prohibitive”. Two clinicians discussed how the fiscal barrier may be lessened if a firesetting VR programme was accompanied by other VR applications. One said, “To justify the expense and cost, I believe the VR package may need add on packages for other offence types, to make this more cost effective and useful for the whole population”. 
Participants were also concerned about other logistical barriers, including having access to appropriate resources and technology (e.g., “poor internet connection”; n = 11) and security issues (n = 17). For instance, one clinician stated the greatest barrier to implementing VR stemmed from “the security restrictions of having such equipment available in secure environments”.
Ten clinicians were concerned about the potential of VR being traumatising for individuals with a history of firesetting. For example, one clinician said, “I think that this could be too realistic and potentially re-retraumatising...”. Two clinicians were also concerned about the VR eliciting negative emotions; for example, one was worried about “not being able to control how they may react emotionally/physically to experiencing fire.”
Eight clinicians described barriers relating to a lack of research regarding VR for deliberate firesetting. For example, one clinician considered the use of VR in this context to be “underdeveloped and under researched, therefore the longer-term impact to the individual is unknown”. Potential side effects were also mentioned by other clinicians (n = 4). 
Five clinicians raised the possibility that opposition from management may represent a barrier, with clinicians discussing issues with “red tape” and “bureaucracy”. One clinician discussed that a potential barrier may be “staff perceptions of it worsening behaviour”. Indeed, clinicians were concerned that using VR for firesetting may increase clients’ inappropriate interest in fire (n = 4); for example, “some firesetters may find it exciting and feed their desire to set fires”. 
Four clinicians noted feasibility issues. One clinician considered the greatest barrier to using VR for firesetting stemmed from difficulties with “making it accessible for all – my firesetting clients have often had additional needs including hard of hearing and [autism spectrum disorders]”. Another clinician considered “using it with patients who are psychotic and aggressive” would be a barrier to use within their service.
Benefits vs. Barriers 
To determine if clinicians perceived the benefits of using VR with individuals with a history of firesetting as outweighing the potential barriers, average scores were calculated by averaging participants’ responses from the nine individual benefit items and then the eleven individual barrier items. Average benefit scores (M = 2.00, SD = 0.55) were significantly lower than average barrier scores (M = 2.76, SD = 0.47); t(72) = -8.44, p < .001, d = 0.99, indicating significantly greater endorsement of benefits than barriers.
Factors Associated with Intent to Use VR in the Future
The majority of participants reported they did not plan on using VR with individuals with a history of firesetting in the future. However, 43.84% (n = 32) reported they intended to use VR with this population. Exploratory tests were undertaken to examine which factors, if any, were associated with intent to use. Due to the small sample size, Fisher’s Exact Tests were conducted for categorical variables (see Supplementary Materials for contingency table), while point biserial correlations were calculated where the variable examined was continuous. 
In terms of participants’ job roles, there was no significant association between the proportion of participants who intended to use VR for firesetting and participant profession (p = .207), organisation type (p = .711), client gender (p = .713) or service security level (p = .394). In addition, participants’ years of practice was not significantly associated with intent to use VR in the future; r(69) = .22, p = .062. 
To examine the impact of familiarity with VR, categories of experience were collapsed into two levels: no experience, and any experience. There was no significant association between the proportion of participants who intended to use VR and personal experience with VR (p = .343) or experience of using VR with clients (p = .127). The number of clients participants had previously used VR with was not significantly correlated with intent to use, r(5) = -.39, p = .393. However, experience of using VR with individuals with a history of firesetting was significantly associated with intent to use in the future (p = .013). 
With regards to the influence of participants’ views of VR for deliberate firesetting, there were small, non-significant correlation between intent to use VR with individuals with a history of firesetting in the future and average benefit and average barrier scores (r(71) = .18, p = .129; r(71) = -.20, p = .087).
[bookmark: _Hlk83131517]Discussion
Deliberate firesetting is a highly prevalent, problematic behaviour that requires a specialised approach to assessment and treatment. However, until the present study there had been no exploration of clinicians’ perceptions of VR use in this context. Overall, clinicians who work with individuals who have set fires perceived potential benefits of using VR with these clients as outweighing  potential barriers. This suggests that, on balance, VR for deliberate firesetting is viewed positively by clinicians. 
Potential benefits of VR for firesetting
 A wide range of potential benefits of using VR for deliberate firesetting emerged. First, it was apparent that the ability to safely expose clients who have set fires to relevant stimuli was highly valued by clinicians. This was also viewed as a primary benefit in research examining clinicians’ views of VR use in broader clinical contexts (e.g., Kip et al., 2019; Segal et al., 2010). The possibility of safe exposure to fire-related stimuli has a clear potential application, given that current assessments of fire-specific treatment needs require clients to imagine such stimuli and self-report their affect and cognitions (Ó Ciardha et al., 2015). Clinicians perceived that using VR could allow greater insight into the cognitions and affect underlying their clients’ behaviour , which could add value to assessments. Therefore, the development of a VR-based assessment for deliberate firesetting should be a priority for future research. 
Clinicians also highlighted a number of ways in which VR could improve treatment for deliberate firesetting. The potential of VR to allow clients with a history of firesetting to practice new skills was considered to be a strong benefit. Again, this is consistent with previous findings regarding views of VR use in forensic mental health settings (Kip et al., 2019). While VR has been established as an effective methodology for learning and practicing skills in a variety of contexts (e.g., Çakiroğlu & Gökoğlu, 2019), there is currently a dearth of empirical evidence to support skill acquisition through VR in forensic contexts. This may explain why forensic mental health clinicians have previously voiced reservations about whether skills learnt in VR transfer to real life (Kip et al., 2019). However, this did not seem to be as pressing of a concern for clinicians dealing with deliberate firesetting. 
Clinicians also appreciated the possibility that VR could facilitate key tasks aimed at reducing firesetting-specific risk factors. For example, clinicians viewed VR as potentially a good methodology for addressing fire interest, which is a well-established risk factor for repeat firesetting in both adults and juveniles (MacKay et al., 2006; Tyler et al., 2015). However, other clinicians were concerned that using VR may exacerbate pre-existing issues with fire interest. Clearly, any VR-based firesetting applications need to be carefully evaluated to examine the impact on fire interest.
Potential barriers to using firesetting VR
While some clinicians suggested that using VR may improve the accessibility of firesetting treatments, others were concerned about the feasibility of using VR with a population characterised by high co-morbidity rates. For example, clinicians were worried about using VR with individuals with a diagnosis of psychosis. In light of the high prevalence of psychosis among individuals with a history of firesetting (Sambrooks et al., 2021), this is a legitimate concern. Although there is a growing body of research examining the use of VR with individuals with psychosis (e.g., Freeman et al., 2019), there is currently a lack of research investigating the utility of VR applications for both psychosis and offending behaviours (Dellazizzo et al., 2019). The overall lack of an evidence base concerning the application of VR to deliberate firesetting was a common apprehension for clinicians. Thus, it should be a priority to advance research to improve clinicians’ knowledge of the appropriateness and effectiveness of VR in this context.
There were numerous other barriers identified that would potentially prevent clinicians from implementing the technology for firesetting, including the possibility of evoking trauma. Trauma has been noted as a particular challenge when delivering firesetting treatment (Gannon et al., 2022), so this is not a concern unique to VR-based interventions or assessments. With the current firesetting treatment offerings, it is advised that clients with high likelihood of re-traumatisation undergo trauma-focused therapy before engaging with firesetting-specific treatment (Gannon, 2012; Gannon & Lockerbie, 2014). Therefore, this is likely to be a strategy that needs to be employed with VR-based treatment for firesetting. 
In line with the potential negative aspects of VR identified in forensic mental health settings (Kip et al., 2019), economic concerns were highly prevalent among clinicians. . Although the costs associated with VR equipment have vastly reduced in recent years, the costs of developing VR applications for specific contexts is still considered to be prohibitive (Grochowska et al., 2019). Indeed, several clinicians discussed how having a VR application that could be applied to multiple behaviours would make it more feasible, and thus an avenue that may need to be explored to facilitate wider implementation. 
Concerns about bringing the necessary technology into forensic settings were also rife. Historically, prison services across countries have been hesitant to adopt digital technologies (Teng & Gordon, 2021). However, more recently prisons in both the US and the UK have begun to pilot VR applications (Teng & Gordon, 2021; van Rijn et al., 2017), as have forensic inpatient settings (Klein Tuente et al., 2020), demonstrating the feasibility of VR in these secure facilities. 
Increasing the likelihood of use
It is not clear to what extent clinicians in this study were aware of these pilots establishing the practicability of using VR with forensic populations. However, given that previous research has suggested knowledge may be important for improving views of VR (Segal et al., 2010), it is likely that greater dissemination of such studies may be beneficial. However, the present study did not find a significant correlation between positive views of VR for firesetting and intent to use in the future. We did measure familiarity with VR, and our findings suggest a potential role for familiarity with firesetting VR applications in the likelihood of using VR for deliberate firesetting in the future. This suggests increasing opportunities for clinicians to experience a firesetting VR programme may be a vital strategy for widening the implementation of VR in this context. 
Limitations
The current study is limited as the sample size was relatively small, in part due to the research being conducted during the COVID-19 pandemic. During this time, many forensic clinicians were overwhelmed by additional demands on their workloads (Liebrenz et al., 2020), and thus had little time spare to participate in research. In addition, the sample was predominately made up of psychologists, with other disciplines underrepresented. This could be an issue since the importance of a multi-disciplinary approach to the care of forensic clients has been emphasised (Haines et al., 2018), and therefore understanding the views of all members of the clients’ multi-disciplinary teams is essential. Finally, we did not ask participants whether they worked with adults or children. Adults and children are responsible for a similar proportion of firesetting incidents (see Kennedy et al., 2006; Lambie & Randell, 2011), and consequently both age groups should be the target of specialised firesetting assessment and treatment. However, the items included in the survey may have been biased towards adult provision, due to the authors working exclusively with adults. Future research should investigate any perceived differences in the appropriateness or effectiveness of VR for children in comparison to adults who have set fires.
Conclusion
The current study has clearly identified the primary perceived benefits of using VR for firesetting assessments and treatments which should be capitalised on in any applications developed. It has also highlighted the main barriers that need to be addressed before wider implementation of VR for firesetting can be achieved. Building the evidence base regarding the feasibility and effectiveness of using VR with individuals with a history of firesetting, and widely disseminating this information to clinicians, may help alleviate some of their concerns.
Implications for practice
· On balance, front-line clinicians view the use of VR for the assessment and treatment of deliberate firesetting positively. 
· The ability to safely expose clients who have set fires to fire-related stimuli could add value to both assessments and treatments for deliberate firesetting.
· The evidence base for firesetting VR needs to expand before barriers for its use can be overcome. 
· Providing opportunities for clinicians to experience a firesetting VR application may increase likelihood of future use. 
References
Benbouriche, M., Nolet, K., Trottier, D., & Renaud, P. (2014). Virtual reality applications in forensic psychiatry. VRIC ’14: Proceedings of the 2014 Virtual Reality International Conference, 1–4. https://doi.org/10.1145/2617841.2620692
Çakiroğlu, Ü., & Gökoğlu, S. (2019). Development of fire safety behavioral skills via virtual reality. Computers & Education, 133, 56–68. https://doi.org/10.1016/j.compedu.2019.01.014
Cornet, L. J. M., & Van Gelder, J.-L. (2020). Virtual reality: A use case for criminal justice practice. Psychology, Crime & Law, 26(7), 1–17. https://doi.org/10.1080/1068316X.2019.1708357
Dellazizzo, L., Potvin, S., Bahig, S., & Dumais, A. (2019). Comprehensive review on virtual reality for the treatment of violence: Implications for youth with schizophrenia. NPJ Schizophrenia, 5(1), 1–12. https://doi.org/10.1038/s41537-019-0079-7
Diemer, J., Alpers, G. W., Peperkorn, H. M., Shiban, Y., & Mühlberger, A. (2015). The impact of perception and presence on emotional reactions: A review of research in virtual reality. Frontiers in Psychology, 6, 26. https://doi.org/10.3389/fpsyg.2015.00026
Douglas, K. S., Hart, S. D., Webster, C. D., & Belfrage, H. (2013). HCR-20: Assessing risk for violence (Version 3). Mental Health, Law, and Policy Institute, Simon Fraser University.
Freeman, D., Reeve, S., Robinson, A., Ehlers, A., Clark, D., Spanlang, B., & Slater, M. (2017). Virtual reality in the assessment, understanding, and treatment of mental health disorders. Psychological Medicine, 47(14), 2393–2400. https://doi.org/10.1017/S003329171700040X
Freeman, D., Yu, L.-M., Kabir, T., Martin, J., Craven, M., Leal, J., Lambe, S., Brown, S., Morrison, A., Chapman, K., Dudley, R., O’Regan, E., Rovira, A., Goodsell, A., Rosebrock, L., Bergin, A., Cryer, T. L., Robotham, D., Andleeb, H., … Waite, F. (2019). Automated virtual reality (VR) cognitive therapy for patients with psychosis: Study protocol for a single-blind parallel group randomised controlled trial (gameChange). BMJ Open, 9(8), e031606. https://doi.org/10.1136/bmjopen-2019-031606
Fromberger, P., Jordan, K., & Müller, J. L. (2018). Virtual reality applications for diagnosis, risk assessment and therapy of child abusers. Behavioral Sciences & the Law, 36(2), 235–244. https://doi.org/10.1002/bsl.2332
Fromberger, P., Meyer, S., Jordan, K., & Müller, J. L. (2018). Behavioral Monitoring of Sexual Offenders Against Children in Virtual Risk Situations: A Feasibility Study. Frontiers in Psychology, 9. https://doi.org/10.3389/fpsyg.2018.00224
Gannon, T. A. (2012). Firesetting Intervention Programme for Prisoners (FIPP) Version 2. CORE-FP, University of Kent.
Gannon, T. A., & Lockerbie, L. (2014). Firesetting Intervention Programme for Mentally Disordered Offenders (FIP-MO) Version 2.0. CORE-FP, University of Kent and Kent Forensic Psychiatry Services, NHS.
Gannon, T. A., Ó Ciardha, C., Barnoux, M., Tyler, N., Mozova, K., & Alleyne, E. K. (2013). Male imprisoned firesetters have different characteristics than other imprisoned offenders and require specialist treatment. Psychiatry: Interpersonal and Biological Processes, 76(4), 349–364. https://doi.org/10.1521/psyc.2013.76.4.349
Gannon, T. A., Tyler, N., Ó Ciardha, C., & Alleyne, E. (2022). Adult Deliberate Firesetting: Theory, Assessment and Treatment. Wiley-Blackwell.
Geraets, C. N. W., van der Stouwe, E. C. D., Pot-Kolder, R., & Veling, W. (2021). Advances in immersive virtual reality interventions for mental disorders: A new reality? Current Opinion in Psychology, 41, 40–45. https://doi.org/10.1016/j.copsyc.2021.02.004
Grochowska, A., Wichniak, A., & Jarema, M. (2019). Virtual reality – a valuable tool to advance treatment of mental disorders. Archives of Psychiatry and Psychotherapy, 21(1), 65–73. https://doi.org/10.12740/APP/101654
Haines, A., Perkins, E., Evans, E. A., & McCabe, R. (2018). Multidisciplinary team functioning and decision making within forensic mental health. Mental Health Review Journal, 23(3), 185–196. https://doi.org/10.1108/MHRJ-01-2018-0001
Home Office. (2021a). FIRE0401: Deliberate fires attended by the Fire and Rescue Services. https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/864156/fire-statistics-data-tables-fire0401-141119.xlsx
Home Office. (2021b). FIRE0402: Fatalities and non-fatal casualties in deliberate fires attended. https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/883632/fire-statistics-data-tables-fire0402-141119.xlsx
Kennedy, P. J., Vale, E. L., Khan, S. J., & McAnaney, A. (2006). Factors predicting recidivism in childand adolescent fire-setters: A systematic review of the literature. The Journal of Forensic Psychiatry & Psychology, 17(1), 151–164. https://doi.org/10.1080/14789940500441501
Kip, H., Kelders, S. M., Weerink, K., Kuiper, A., Brüninghoff, I., Bouman, Y. H. A., Dijkslag, D., & van Gemert-Pijnen, L. J. E. W. C. (2019). Identifying the Added Value of Virtual Reality for Treatment in Forensic Mental Health: A Scenario-Based, Qualitative Approach. Frontiers in Psychology, 10. https://doi.org/10.3389/fpsyg.2019.00406
Klein Tuente, S., Bogaerts, S., Bulten, E., Keulen-de Vos, M., Vos, M., Bokern, H., IJzendoorn, S. van, Geraets, C. N. W., & Veling, W. (2020). Virtual Reality Aggression Prevention Therapy (VRAPT) versus Waiting List Control for Forensic Psychiatric Inpatients: A Multicenter Randomized Controlled Trial. Journal of Clinical Medicine, 9(7), 2258. https://doi.org/10.3390/jcm9072258
Lambie, I., & Randell, I. (2011). Creating a firestorm: A review of children who deliberately light fires. Clinical Psychology Review, 31(3), 307–327.
Liebrenz, M., Bhugra, D., Buadze, A., & Schleifer, R. (2020). Caring for persons in detention suffering with mental illness during the Covid-19 outbreak. Forensic Science International: Mind and Law, 1, 100013. https://doi.org/10.1016/j.fsiml.2020.100013
Lindner, P., Miloff, A., Zetterlund, E., Reuterskiöld, L., Andersson, G., & Carlbring, P. (2019). Attitudes Toward and Familiarity With Virtual Reality Therapy Among Practicing Cognitive Behavior Therapists: A Cross-Sectional Survey Study in the Era of Consumer VR Platforms. Frontiers in Psychology, 10. https://doi.org/10.3389/fpsyg.2019.00176
Long, C., Banyard, E., Fulton, B., & Hollin, C. (2013). Developing an Assessment of Fire-Setting to Guide Treatment in Secure Settings: The St Andrew’s Fire and Arson Risk Instrument (SAFARI). Behavioural and Cognitive Psychotherapy, 42, 1–12. https://doi.org/10.1017/S1352465813000477
MacKay, S., Henderson, J., Del Bove, G., Marton, P., Warling, D., & Root, C. (2006). Fire interest and antisociality as risk factors in the severity and persistence of juvenile firesetting. Journal of the American Academy of Child & Adolescent Psychiatry, 45(9), 1077–1084. https://doi.org/10.1097/01.chi.0000227881.50404.ca
Mallion, J. S., Tyler, N., & Miles, H. L. (2020). What is the Evidence for Offense-Specific Group Treatment Programs for Forensic Patients? International Journal of Forensic Mental Health, 19(2), 114–126. https://doi.org/10.1080/14999013.2019.1648344
Muckley, A. (1997). Firesetting: Addressing offending behaviour, A resource and training manual. Redcar and Cleveland Psychological Service.
Murphy, G. H., & Clare, I. C. (1996). Analysis of motivation in people with mild learning disabilities (mental handicap) who set fires. Psychology, Crime and Law, 2(3), 153–164. https://doi.org/10.1080/10683169608409774
Ó Ciardha, C., Tyler, N., & Gannon, T. A. (2015). A practical guide to assessing adult firesetters’ fire-specific treatment needs using the Four Factor Fire Scales. Psychiatry, 78(4), 293–304. https://doi.org/10.1080/00332747.2015.1061310
Renaud, P., Trottier, D., Rouleau, J.-L., Goyette, M., Saumur, C., Boukhalfi, T., & Bouchard, S. (2014). Using immersive virtual reality and anatomically correct computer-generated characters in the forensic assessment of deviant sexual preferences. Virtual Reality, 18(1), 37–47. https://doi.org/10.1007/s10055-013-0235-8
Sambrooks, K., Olver, M. E., Page, T. E., & Gannon, T. A. (2021). Firesetting Reoffending: A Meta-Analysis. Criminal Justice and Behavior, 00938548211013577. https://doi.org/10.1177/00938548211013577
Sambrooks, K., & Tyler, N. (2019). What works with adult deliberate firesetters? Where have we come from and where do we go from here? Forensic Update, 130, 17–21.
Segal, R., Bhatia, M., & Drapeau, M. (2010). Therapists’ Perception of Benefits and Costs of Using Virtual Reality Treatments. Cyberpsychology, Behavior, and Social Networking, 14(1–2), 29–34. https://doi.org/10.1089/cyber.2009.0398
Taylor, J. L., & Thorne, I. (2013). Pathological firesetting by adults: Assessing and managing risk within a functional analytic framework. In C. G. Logan & L. Johnstone (Eds.), Managing clinical risk. Routledge.
Taylor, J. L., Thorne, I., & Slavkin, M. L. (2004). Treatment of fire-setting behaviour. In W. R. Lindsay, J. L. Taylor, & P. Sturmey (Eds.), Offenders with developmental disabilities (Vol. 3, pp. 221–240). John Wiley & Sons, Ltd.
Teng, M. Q., & Gordon, E. (2021). Therapeutic virtual reality in prison: Participatory design with incarcerated women. New Media & Society, 23(8), 2210–2229. https://doi.org/10.1177/1461444821993131
Tyler, N., Gannon, T. A., Dickens, G. L., & Lockerbie, L. (2015). Characteristics that predict firesetting in male and female mentally disordered offenders. Psychology, Crime & Law, 21(8), 776–797. https://doi.org/10.1080/1068316X.2015.1054382
Tyler, N., Gannon, T. A., Ó Ciardha, C., Ogloff, J. R., & Stadolnik, R. (2019). Deliberate firesetting: An international public health issue. The Lancet Public Health, 4(8), e371–e372. https://doi.org/10.1016/S2468-2667(19)30136-7
Tyler, N., Gannon, T. A., & Sambrooks, K. (2019). Arson assessment and treatment: The need for an evidence-based approach. The Lancet Psychiatry, 6(10), 808–809. https://doi.org/10.1016/S2215-0366(19)30341-4
van Rijn, B., Cooper, M., Jackson, A., & Wild, C. (2017). Avatar-based therapy within prison settings: Pilot evaluation. British Journal of Guidance & Counselling, 45(3), 268–283. https://doi.org/10.1080/03069885.2015.1068273



Table I
Sample descriptives
	Variable
	Mean (SD) or %
	N

	Gender
	
	

	Male
	28.77
	21

	Female
	69.86
	51

	Non-Binary
	1.37
	1

	Age
	36.04 (8.61)
	71

	Country of practice
	
	

	UK
	90.28
	65

	USA 
	6.94
	5

	Australia
	2.78
	2

	Profession/Discipline
	
	

	Psychology
	78.08
	57

	Psychiatry
	6.85
	5

	Nursing
	4.11
	3

	Social Work
	1.37
	1

	Occupational Health
	0
	0

	Fire and Rescue Service
	5.48
	4

	Other
	4.11
	3

	Years of Practice
	8.20 (7.51)
	71

	Organisation Type
	
	

	Criminal Justice
	28.77
	21

	Healthcare
	58.90
	43

	Independent Practice
	4.11
	3

	Fire and Rescue Service
	5.48
	4

	Other
	2.74
	2

	Service Security Level
	
	

	Low
	15.07
	11

	Medium
	34.25
	25

	High
	17.81
	13

	Locked Rehab
	5.48
	4

	Community
	17.81
	13

	Other
	9.59
	7

	Client Gender
	
	

	Male
	56.16
	41

	Female
	4.11
	3

	Male and Female
	39.73
	29





Table II
Current work with individuals with a history of firesetting
	Variable
	% of sample
	N

	Capacity
	
	

	Formulation
	73.97
	54

	Treatment needs assessment
	63.01
	46

	Risk assessment
	78.08
	57

	Offence-specific treatment
	49.32
	36

	General treatment
	60.27
	44

	Other
	5.48
	4

	Current assessments
	
	

	Fire Interest Rating Scale (FIRS; Murphy & Clare, 1996)
	42.47
	31

	Fire Attitude Scale (FAS; Muckley, 1997)
	35.62
	26

	Four Factor Fire Scales (Ó Ciardha et al., 2015)
	23.29
	17

	St Andrews Fire and Arson Risk Instrument (SAFARI; Long et al., 2013)
	9.59
	6

	Pathological Fire-Setters Interview (PFSI; Taylor et al., 2004)
	9.59
	7

	Northgate Firesetter Risk Assessment (NFRA; Taylor & Thorne, 2013)
	9.59
	7

	HCR-20 (Douglas et al., 2013)
	75.34
	55

	Other
	16.44
	12

	Not applicable
	10.96
	8

	Current Treatments
	
	

	The Firesetting Intervention Programme for Prisoners (FIPP; Gannon, 2012)
	15.07
	11

	The Firesetting Intervention Programme for Mentally Disordered Offenders (FIP-MO; Gannon & Lockerbie, 2014)
	43.84
	32

	Other specialised firesetting treatment
	10.96
	8

	General offender behaviour programmes
	32.88
	24

	Not applicable
	20.55
	15





Table III
Familiarity with Virtual Reality 
	Variable
	Mean (SD) or %
	N

	Personal Experience
	
	

	No Experience 
	45.21
	33

	Some Experience (<1 hour)
	27.40
	20

	Moderate Experience (1 to 5 hours)
	17.81
	13

	Quite a bit of Experience (5 to 10 hours)
	4.11
	3

	Lots of Experience (10+ hours)
	5.48
	4

	Experience of using VR with clients
	
	

	No Experience 
	89.04
	65

	Some Experience (<1 hour)
	2.74
	2

	Moderate Experience (1 to 5 hours)
	2.74
	2

	Quite a bit of Experience (5 to 10 hours)
	4.11
	3

	Lots of Experience (10+ hours)
	1.37
	1

	Purpose of VR use with clients
	
	

	Assessment
	44.44
	4

	Treatment
	22.22
	2

	Research
	22.22
	2

	Other
	11.11
	1

	Number of clients VR used with
	10.43 (8.73)
	7

	Experience of using VR with firesetters
	
	

	No Experience 
	93.15
	68

	Some Experience (<1 hour)
	4.11
	3

	Moderate Experience (1 to 5 hours)
	1.37
	1

	Quite a bit of Experience (5 to 10 hours)
	0
	0

	Lots of Experience (10+ hours)
	1.37
	1
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Table IV
Response distributions for benefit and barrier items
	
	Item
	Strongly Agree
(1)
	
	Somewhat Agree
(2)
	
	Neither Agree nor Disagree
(3)
	   
	Somewhat Disagree
(4)
	
	Strongly Disagree
(5)
	
	     M
	SD

	BENEFITS
	
	%
	(n)
	
	%
	(n)
	
	%
	(n)
	
	%
	(n)
	
	%
	(n)
	
	
	

	Exposure
	Using VR would allow exposure to specific scenarios that would otherwise be impractical or difficult to assess
	50.69
	(37)
	
	39.73
	(29)
	
	6.85
	(5)
	
	0
	(0)
	
	2.74
	(2)
	
	1.64
	0.84

	Practice skills
	Using VR allows clients to practice skills and behaviours in safe but realistic environment
	38.36
	(28)
	
	52.06
	(38)
	
	6.85
	(5)
	
	1.37
	(1)
	
	1.37
	(1)
	
	1.75
	0.76

	Treatment value
	A virtual environment involving a fire has the potential to add value to treatment
	24.66 
	(18)
	
	60.27 
	(44)
	
	12.33 
	(9)
	
	1.37 
	(1)
	
	1.37 
	(1)
	
	1.95
	0.74

	Assessment Value
	A virtual environment involving a fire has the potential to add value to assessments
	34.25
	(25)
	
	43.84 
	(32)
	
	17.81 
	(13)
	
	1.37
	(1)
	
	2.74 
	(2)
	
	1.95
	0.91

	Clinician Insight
	Observing a client within a virtual environment with a fire would allow the clinician greater insight into their problematic behaviour
	24.66
	(18)
	
	58.90
	(43)
	
	10.96
	(8)
	
	4.11
	(3)
	
	1.37
	(1)
	
	1.99
	0.81

	Client Insight
	Using VR would allow the client to gain insight into their own behaviour and its consequences
	19.18
	(14)
	
	60.27
	(44)
	
	17.81
	(13)
	
	0
	(0)
	
	2.74
	(2)
	
	2.07
	0.79

	Elicit Emotions
	A virtual environment involving a fire has the potential to elicit thoughts and emotions in clients that wouldn't be elicited via other means
	20.55
	(15)
	
	56.16
	(41)
	
	19.18
	(14)
	
	2.74
	(2)
	
	1.37
	(1)
	
	2.08
	0.80

	Motivation
	Using VR would increase clients' motivation to actively participate in assessments and treatment
	13.70
	(10)
	
	52.06
	(38)
	
	30.14
	(22)
	
	2.74
	(2)
	
	1.37
	(1)
	
	2.26
	0.78

	Fit
	VR would fit within existing assessment or treatment for individuals with a history of firesetting
	15.07
	(11)
	
	42.47
	(31)
	
	35.62
	(25)
	
	6.85
	(5)
	
	0
	(0)
	
	2.34
	0.82

	
	Item
	Strongly Agree
(1)
	
	Somewhat Agree
(2)
	
	Neither Agree nor Disagree
(3)
	
	Somewhat Disagree
(4)
	
	Strongly Disagree
(5)
	
	M
	SD

	BARRIERS
	
	%
	(n)
	
	%
	(n)
	
	%
	(n)
	
	%
	(n)
	
	%
	(n)
	
	
	

	Trauma
	A virtual environment involving a fire has the potential to bring back traumatic memories for clients
	32.88
	(24)
	
	54.79
	(40)
	
	8.22
	(6)
	
	4.11
	(3)
	
	0
	(0)
	
	1.84
	0.75

	Feasibility
	The use of VR may not be appropriate or feasible for some clients
	31.51
	(23)
	
	56.16
	(41)
	
	9.59
	(7)
	
	2.74
	(2)
	
	0
	(0)
	
	1.84
	0.71

	Research
	Further research is needed before VR is used with individuals with a history of firesetting
	32.88
	(24)
	
	34.25
	(25)
	
	23.29
	(17)
	
	8.22
	(6)
	
	1.37
	(1)
	
	2.11
	1.01

	Side effects
	Using VR with firesetting clients has the potential to cause adverse side effects (e.g., motion sickness)
	12.33
	(9)
	
	34.25
	(25)
	
	43.84
	(32)
	
	6.85
	(5)
	
	2.74
	(2)
	
	2.53
	0.90

	Ethics
	The use of VR has potential ethical or legal concerns due to the newness of the technology
	12.33
	(9)
	
	34.25
	(25)
	
	28.77
	(21)
	
	23.29
	(17)
	
	1.37
	(1)
	
	2.67
	1.01

	Negative emotions
	Using VR has the potential to elicit unnecessary negative emotions
	4.11
	(3)
	
	38.36
	(28)
	
	39.73
	(29)
	
	13.70
	(10)
	
	4.11
	(3)
	
	2.75
	0.89

	Expensive
	Using VR with individuals with history of firesetting would be too expensive
	9.59
	(7)
	
	13.70
	(10)
	
	50.69
	(37)
	
	21.92
	(16)
	
	4.11
	(3)
	
	2.97
	0.75

	Effectiveness
	VR is no more effective than current treatment and assessment approaches
	1.37
	(1)
	
	2.74
	(2)
	
	78.08
	(57)
	
	16.44
	(12)
	
	1.37
	(1)
	
	3.14
	0.54

	Technical
	Using VR with individuals with history of firesetting would be too technically difficult
	4.11
	(3)
	
	21.92
	(16)
	
	26.03
	(18)
	
	32.88
	(24)
	
	15.07
	(11)
	
	3.33
	1.11

	Therapeutic alliance
	The use of VR may negatively affect therapeutic alliance
	4.11
	(3)
	
	6.85
	(5)
	
	34.25
	(25)
	
	43.84
	(32)
	
	10.96
	(8)
	
	3.51
	0.93

	Skills
	Skills learnt or practiced within VR cannot be transferred to real life
	4.11
	(3)
	
	9.59
	(7)
	
	19.18
	(14)
	
	53.43
	(39)
	
	13.70
	(10)
	
	3.63
	0.98



Table V
Frequency of codes in qualitative responses
	Code
	Definition
	Number of mentions

	BENEFITS
	
	

	Exposure
	Using VR would allow exposure to relevant stimuli
	29

	Otherwise inaccessible
	Allows exposure to stimuli that would otherwise be inaccessible or too risky
	21

	Realistic
	The stimuli would be realistic
	9

	Assessment 
	Using VR has the potential to inform assessments and/or formulations
	27

	Skills
	VR would allow clients to be taught and practice skills
	17

	Confidence
	Using VR would build clients’ confidence in their skills
	3

	Clinician insight
	VR would allow the clinician greater insight into their clients’ emotions, thoughts, and behaviour
	17

	Treatment 
	A virtual environment involving a fire has the potential to add value to treatment
	16

	Elicit emotions
	Using VR would elicit thoughts and emotions in clients that wouldn't be elicited via other means
	9

	Motivation
	Using VR would increase clients' motivation to actively participate in assessments and treatment
	4

	Client insight
	Using VR would allow the client to gain insight into their own behaviour and its consequences
	5

	Accessibility
	VR would make treatment more accessible for certain individuals
	2

	Tailoring
	Using VR would allow treatment to be tailored according to individual needs
	1

	Fit
	VR would fit within existing assessment or treatment
	0

	Code
	Definition
	Number of mentions

	BARRIERS
	
	

	Expensive
	Using VR with individuals with history of firesetting would be too expensive
	35

	Security
	Security protocols within secure settings would prohibit use of VR
	17

	Trauma
	A virtual environment involving a fire has the potential to bring back traumatic memories for clients
	10

	Technical
	Using VR with individuals with history of firesetting would be too technically difficult due to lack of resources
	11

	Research
	Further research is needed before VR is used with individuals with a history of firesetting
	8

	Management
	Opposition from management may prohibit the use of VR
	5

	Fire interest
	The virtual fire may increase inappropriate fire interest/fantasising about fire
	4

	Feasibility 
	The use of VR may not be appropriate or feasible for some clients
	4

	Side effects
	Using VR with firesetting clients has the potential to cause adverse side effects (e.g., motion sickness)
	4

	Negative emotions
	Using VR has the potential to elicit unnecessary negative emotions
	2

	Ethics
	The use of VR has potential ethical or legal concerns due to the newness of the technology
	1

	Effectiveness
	VR is no more effective than current treatment and assessment approaches
	1

	Skills
	Skills learnt or practiced within VR cannot be transferred to real life
	1

	Infection control
	Shared equipment may pose an infection control risk
	1

	Therapeutic alliance
	The use of VR may negatively affect therapeutic alliance
	0
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