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Introduction: Persistent pain is a leading cause of medical discharges for Veterans. Pain science education (PSE) aims to better people's understanding about pain and is effective at reducing pain and depressive symptoms in Veterans. Preliminary evidence suggests virtual reality (VR)-delivered PSE has clinical benefits for people with persistent pain. This study investigated the acceptability, feasibility, and usability for VR-PSE for Veterans with persistent pain.



Methods: Veterans (n = 7) and healthcare professionals (HCPs) experienced in treating Veterans (n = 5) participated in workshops that involved working through the VR-PSE program, online questionnaires, and a focus group. Quantitative data were analysed by descriptive statistics. Qualitative data were analysed using a framework analysis according to the Theoretical Framework of Acceptability (TFA). A mixed-methods analysis combined the quantitative and qualitative data via triangulation, with the findings presented according to the TFA domains.



Results: The VR-PSE program was considered easy to use, engaging, and adaptable for different functional capabilities. Appropriate screening for contraindications prior to using the VR-PSE program was considered important by HCPs. Both Veterans and HCPs emphasized the need for a trusting client-clinician relationship to improve the acceptability of the VR-PSE program.



Discussion: Overall, the VR-PSE program was found to be acceptable, feasible, and usable and may be a useful tool to incorporate into the clinical management of Veterans with persistent pain. Further research is needed to investigate the efficacy of VR-PSE programs on clinical outcomes for Veterans with persistent pain.
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1 Introduction

Persistent pain is a pertinent problem among Veterans – it is a leading cause of discharges from the Defence Force due to medical reasons (1, 2) and it is more common in Veterans than the age-matched general population (3). Psychological comorbidities are common in war Veterans. Over 80% of Veterans are exposed to at least one traumatic event in their lifetime (4, 5) and over 30% of Australia's surviving male Korean War Veterans meet the criteria for post-traumatic stress disorder (6). It is important that clinicians adopt a trauma-informed approach when treating war Veterans to ensure interventions and healthcare services meet their unique needs.

Pain science education (PSE) aims to improve people's understanding about pain, including what pain is, how pain works, its dynamic multifactorial nature and protective function (7). When provided in tandem with other interventions, PSE is moderately effective at reducing pain and disability in people with chronic low back pain (8). A recent meta-analysis also concluded that pain education provides the most sustainable benefits in improving function and reducing fear of reinjury for people with chronic non-specific low back pain (9). Data specific to Veterans are limited but promising: a 6 month multifaceted intervention including “light touch” pain education intervention, in which all Australian Veterans prescribed opioids for non-cancer pain received written materials and an accompanying behavioural tool ['the Protectometer” (10)], avoided over 25,000 patient opioid months in the subsequent two years (11). Additionally, a small-sample pilot study suggested that pain education reduced both pain and depressive symptoms in Veterans (12).

Real-world data indicate that individuals who benefit from PSE are those who successfully achieve the learning outcomes (13). Additionally, insights from recovered consumers highlight the learning objectives that they perceive as most critical to their recovery (14). Analyses of randomised controlled trial data are also corroborative; a change in understanding of the problem seems to mediate the vast majority of clinical benefit of complex multimodal care for chronic back pain (13, 15). As such, the pain field has turned towards developing more effective education tools.

Virtual reality (VR) is an established tool to deliver effective education. Meta-analysis of 45 clinical trials showed that “immersive learning” improves attainment of learning objectives by up to 60% (16). Thus, VR presents a potentially powerful tool to improve learning, pain and disability outcomes in people with persistent pain. One VR-based pain education tool (Reality Health, Sydney, Australia) is being used by people with various persistent pain conditions in rehabilitation settings with promising results, including improved average pain and pain interference (17), and is feasible and acceptable to physiotherapists (18). However, the VR program was not specifically designed for Veterans challenged by persistent pain, nor has it been rigorously explored in this population. Considering the specific needs and context of Veterans, in particular with their likelihood of a history of trauma, it is important to formally establish the acceptability, usability, and feasibility, of the platform with Veterans before incorporating it into their care.



2 Materials and methods


2.1 Study design

This study used a convergent-parallel mixed-methods approach. That is, both quantitative and qualitative data were collected at the same time, analysed independently, and then integrated for interpretation. Ethical approval was sought from the Human Research Ethics Committee of the University of South Australia (no. 205079) and the Australian Departments of Defence and Veterans' Affairs Human Research Ethics Committee (DDVA HREC) (no. 482-23). The design and conduct of this study is reported in accordance with the Mixed Methods Article Reporting Standards (MMARS) (19). The study protocol was prospectively registered in Open Science Framework on 18 November 2023 (https://osf.io/gz5px/).



2.2 Participants and recruitment

Veterans and healthcare professionals (HCPs) were recruited for the study using purposive sampling. The inclusion criteria for Veterans were as follows: (i) previously engaged with eligible war service (i.e., operational service - participated in war-like operations outside Australia in areas where the level of risk is considered above that of normal peacetime conditions; continuous full-time service - served with one of the three branches of the Defence Force on a continuous full-time basis, as opposed to a part-time basis; and/or peacetime operations) or who were previously a member of the Defence Force (Navy, Army, Air Force); (ii) currently experiencing persistent pain (pain >3 months in duration). Health professionals were included if they: (i) held relevant tertiary qualifications in their clinical specialty (e.g., physiotherapy, medicine, psychology); (ii) had >2 years fulltime (or equivalent) experience treating Veterans with persistent pain; (iii) currently practicing clinically. All participants also had to have normal or corrected to normal vision, be proficient in reading, writing, and understanding English, and have access to the internet. Participants were excluded if they experience severe neurological symptoms with specific light patterns (e.g., photosensitive epilepsy).

Participants were recruited primarily by flyer advertisements at select Veteran services, as well as the professional network of the research team. We aimed, a priori, to recruit 15 participants for this study (10 Veterans and five HCPs) based on the recommended number of participants for focus groups (20).



2.3 Equipment and software

The virtual reality-based pain science education (VR-PSE) used a Meta Quest 2 head mounted display with connected touch controllers (Oculus, Facebook Technologies, LCC, Menlo Park, USA). The VR-PSE and rehabilitation program (Reality Health, Sydney, Australia) used in the study was designed to help educate people about pain and engage those with persistent pain in movement-based rehabilitation (Figure 1). The VR-PSE program included three PSE modules (M1: Understanding Pain; M2: Retrain your Body; M3a and b: Retrain Your Brain) and four movement-based rehabilitation modules (M4: Shapes; M5: Kites; M6: Lights; M7: Breathing). Further information about each module can be found in Supplementary File 1.


[image: Figure 1]
FIGURE 1
Visualisations of the VR-PSE program. (A) Understanding Pain. (B) Retrain your Body. (C) Retrain your Brain.




2.4 Data collection

An “inter-method” technique (21) was used for data collection prior to “mixing”. That is, qualitative and quantitative data were collected simultaneously using different methods. Quantitative data were collected using online surveys, whereas qualitative data were collected using focus groups.


2.4.1 Eligibility screening and demographic information

Data obtained from the eligibility screening questionnaire for all participants included first name, email, age, sex assigned at birth, ethnicity, town and state of residence, primary language, previous experience with VR technology, and pain knowledge using the Revised Neurophysiology of Pain Questionnaire (rNPQ) (22). For HCPs, data were also collected on healthcare profession, tertiary qualifications, healthcare sector of work, and experience treating Veterans with persistent pain. For Veterans, data collected included Veteran status, level of education, history of persistent pain, pain duration, pain severity, and history of post-traumatic stress/post-traumatic stress disorder.



2.4.2 Online survey

Following completion of the VR-PSE program, participants completed an online survey (hosted on Qualtrics), comprising of seven parts, to assess the acceptability, usability, and feasibility of the VR-PSE program.

Acceptability was assessed using the Theoretical Framework of Acceptability (TFA) questionnaire – a nine item tool developed according to the seven constructs relating to the acceptability of a healthcare intervention (affective attitude, burden, ethicality, intervention coherence, opportunity costs, perceived effectiveness, and self-efficacy) (23, 24). Items were rated using a five-point Likert Scale (strongly against – strongly for) and has demonstrated good discriminant content validity (23).

Feasibility was assessed using the Feasibility of Intervention Measure (FIM) (25) modified by the research team for VR. The FIM is a valid and reliable four-item questionnaire that evaluates the implementation of interventions into clinical practice (internal consistency (α = .89) (25). Items were rated using a five-point Likert Scale (completely disagree – completely agree).

Usability was assessed by three open-ended questions developed by the research team. The usability questionnaire allowed for quantifying how long participants took to get used to and complete the VR-PSE program, as well as any technical difficulties they experienced.

The extent to which participants experienced motion sickness related to the use of VR was assessed using the Simulator Sickness Questionnaire (SSQ) (26). The SSQ is a reliable 16-item questionnaire (internal consistency α = >.80) (26); symptoms (the 16 items) were rated on a zero to three scale (0 = not at all, 1 = mild, 2 = moderate, and 3 = severe). The score was then added across the 16 ratings, with a maximum score of 48.

The strength of VR embodiment was assessed using a modified version of an embodiment questionnaire, originally designed to quantify body ownership during the rubber hand illusion (27, 28). This four-item questionnaire evaluates the strength of VR illusory embodiment with a focus on participants' perceptions of VR avatar ownership (relating specifically to modules in which one's hands are visible as digitised hands within the virtual space). Participants rated their agreement with the four items using a three-level agreement scale (1 = disagree, 2 = somewhat agree, and 3 = strongly agree). The ratings were summed across the four ratings with a maximum score of 12.

Immersion within the VR environment was assessed using the valid and reliable Multimodal Presence Scale (internal consistency α = .84), specifically the five-item physical domain (29). Participants rated their agreement with each of the five items using a one to five Likert scale (1 = completely disagree, 2 = disagree agree, 3 = neither disagree nor agree, 4 = agree, 5 = strongly agree). Scores were summed across the five items with a maximum score of 25.

Pain knowledge was assessed using the rNPQ (internal consistency PSI = 0.84) (22) – a 13-item questionnaire where each item is answered either “true”, “false”, or “unsure”. Each question correctly answered counted one point to a maximum score of 13 points. This tool was selected because it does not include items that are directly addressed in the VR-PSE program and was thus thought to estimate generalizable or operationalizable knowledge shift.




2.5 Procedure

Potential participants completed an online eligibility screening questionnaire hosted on Qualtrics survey software (Provo, United States of America), which explained the nature of the study, sought electronic informed consent, and collected demographic data. Eligible volunteers were contacted by the primary researcher (AKM) via email to confirm availability and attendance at an in-person workshop.

A focus group guide was developed in accordance with the seven component constructs of the TFA (affective attitude, burden, perceived effectiveness, ethicality, intervention coherence, opportunity costs, and self-efficacy) (24) and a guide for developing focus group questions (30). This process involved developing questions based on the expertise and previous knowledge of the research team. Guidance was also taken from previous studies investigating the acceptability of VR interventions (31, 32).

Two four-hour workshops were held in Townsville, Queensland, Australia and facilitated by two members of the research team (DW and AB). Workshop 1 was conducted with the HCPs at IPAR Rehabilitation offices. Workshop 2 was conducted with the Veterans and held at Oasis Townsville, a Veteran-dedicated community facility. All participants attended their respective workshop at the same time. During each workshop, participants were instructed on how to use the VR headset and guided through the VR-PSE program and rehabilitation exercises (approximately 2.5 h in duration). Participants completed the program individually alongside the other group members. The workshop facilitators monitored participants throughout and provided assistance as required. The facilitators also aimed to reduce the amount of interaction between participants whilst they underwent the program (e.g., discussion, physical contact). Following completion of the VR-PSE program, participants completed the online survey assessing the acceptability, feasibility, and usability of the program. A focus group facilitated by researcher DW was then held, allowing participants to provide feedback on the VR-PSE program (one hour in duration). The focus group guide was developed prior to the workshop and the questions in line with the seven constructs of the TFA (affective attitude, burden, perceived effectiveness, ethicality, intervention coherence, opportunity costs, and self-efficacy) (24). Questions regarding the feasibility and usability of the VR-PSE program were also included in the focus group (see Supplementary File 2 for the focus group guide). The focus groups were audio recorded, transcribed using Descript transcription software (version 33.1.1; San Francisco, California), and checked for completeness prior to analysis.



2.6 Data analysis

We took a convergent-parallel mixed-methods approach to data analysis (see Figure 2). Due to the nature of mixed-methods research and the integration of both quantitative and qualitative data, multiple epistemological views were taken to the data (epistemological pluralism) (33, 34). Both a post-positivist and constructivism epistemology were employed. Specifically, the postpositivist view allowed for an objective and generalisable assessment of the VR-PSE program, with less focus on the participants' perception of the intervention (35). In addition, the constructivist approach captured the intersubjective understanding of participants' engagement with the VR-PSE program, considering multiple realities of Veterans and HCPs. Combining these two paradigms allowed for an in-depth investigation into the acceptability, feasibility, and usability of the VR-PSE program for Veterans with persistent pain.
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FIGURE 2
The convergent mixed-methods process. VR-PSE, virtual reality pain science education.



2.6.1 Quantitative data

Quantitative data were exported from Qualtrics to Microsoft Excel. Demographic data and the distribution of Likert scale questions were analysed using descriptive statistics in IBM SPSS v26 (IMB Corp, Armonk, NY, USA) and presented as frequencies in a table. Change in pain knowledge for Veterans and HCPs was calculated using a repeated-measures t-test. Alpha was set at 0.05.



2.6.2 Qualitative data

Qualitative data derived from the focus group transcripts were analysed using a framework analysis (36). A framework analysis was chosen because it emphasises both predefined constructs and emergent data when developing themes. In this study, data were primarily analysed according to the seven constructs of the TFA, while concurrently remaining open to discover new ideas and themes regarding acceptability, feasibility, and usability of the VR-PSE program.

In a series of steps, the primary researcher (AKM) first became familiar with the data by listening to the audio recordings and reading the transcripts multiple times. The data were then coded using a recursive, inductive approach, where codes were returned to and revised throughout the analytical process. Both the semantic (explicit) and latent (implicit) features of the data were considered throughout the coding process. Codes were then grouped deductively into preliminary themes according to the TFA constructs in a framework matrix (24). Preliminary themes were iteratively reviewed and refined with the research team to determine final themes prior to “mixing” with quantitative data. Representative quotes were selected to illustrate themes.



2.6.3 Integration

Central to the effectiveness of a mixed-methods study is integration of both quantitative and qualitative data to draw insights beyond the information gained from the separate results alone. In this study, the rationale for “mixing” quantitative and qualitative data was for triangulation and completeness. Triangulation allows for multiple methods with offsetting biases to assess the same phenomenon (37). Thus, triangulation allowed for the integration of quantitative (online survey) and qualitative (focus group) data, both related to the acceptability of a VR-PSE program for Veterans with persistent pain. That integration reveals the extent of convergence and corroboration allowing confidence in the validity of the findings (37). Integrating quantitative and qualitative data also allowed for a more comprehensive account of the feasibility, acceptability, and usability of the VR-PSE program (i.e., its completeness) (21). Data integration occurred after the independent analysis and interpretation of the quantitative and qualitative data.





3 Results

We recruited seven Veterans and five HCPs for this study. This was a deviation from our protocol; due to time constraints with recruitment we were unable to reach our target sample size for the Veterans. Veterans' demographics are presented in Table 1 and HCPs' demographics presented in Table 2.


TABLE 1 Veteran demographics.

[image: Table 1]


TABLE 2 Healthcare professionals’ demographics.
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3.1 Quantitative analysis

Ratings for the quantitative survey are displayed in Table 3. Overall, both Veterans and HCPs rated the VR-PSE program highly on the TFA questionnaire and FIM. Veterans and HCPs scored low on the SSQ. For the embodiment questionnaire and Multimodal Presence Scale, Veterans and HCPs scored highly. For “usability”, Veterans reported no interruptions with the VR-PSE program. HCPs recorded multiple minor technology issues, which included: (1) hand/controller tracking disruptions (n = 1), (2) technical interruptions (n = 2), (3) issues with adjusting headset while wearing glasses (n = 1), and (4) disruptions with other participants in the room (n = 1).


TABLE 3 Quantitative survey measures post-workshop.

[image: Table 3]



3.2 Qualitative analysis

Veterans and HCPs provided accounts of their experiences engaging with the VR-PSE program. The themes reflect the seven constructs of the TFA, including: (1) affective attitude; (2) burden; (3) ethicality; (4) intervention coherence; (5) opportunity costs; (6) perceived effectiveness; and (7) self-efficacy.


3.2.1 Affective attitude

Affective attitude refers to how Veterans and HCPs feel about the VR-PSE program. Overall, both Veterans and HCPs reported that the program was a novel and engaging way of learning about pain. Veterans also emphasised the need for the VR-PSE program to be introduced early in their pain rehabilitation journey.


3.2.1.1 A novel way of learning

All Veterans and HCPs described the VR-PSE program as being an engaging, interactive, and fun method of learning about pain. One Veteran described how they were able to take in more information using VR than if they were given the information by a presentation where you “just tune out” (Veteran). Similarly, some HCPs noted that because VR is “still relatively new” that it would be a fun alternative way to learn about pain.


“It’s quite fun, you know, something a bit different, you are not coming into a room and just getting, you know, talked at by like a lecturer sort of thing.” - HCP



Some participants suggested that the VR-PSE program was engaging because of how immersive the virtual environment was. For example, a healthcare professional reflected on their multi-sensory experience when going through the education modules:


“I think the things that were supposed to be quite real, felt quite real. Like the cliff, I was looking around the waves were crashing, the wind, like I could hear the wind, the fire was really good for me, I got tingles in my hands from being too close to the fire, so that was really cool.” - HCP





3.2.1.2 Education necessary early in pain journey

While Veterans, generally, described the VR-PSE program as being acceptable for their pain rehabilitation, they emphasised that the education should be introduced earlier in their pain journey – that “it's too late at this point” (Veteran). One Veteran described how it may be of more benefit to introduce pain education during Defence members' training. In the face of injury, Defence personnel could then implement the learnings and potentially improve their clinical outcomes.


“Maybe take another step back, so instead of the Soldier Recovery... moving [the education] forward to your IET where you do your Initial Employment Training, and they incorporate it there. So you’re capturing the soldiers that have done their initial say, six months, they’ve gone to the next stage of their career… So if there is an injury from then on, they’ve got an understanding from a pain side, the understanding, this is what’s happening, this is how I can assist me with my career and pain. Which in the long term is going to save Defence money.” - Veteran






3.2.2 Burden

Burden relates to how much effort Veterans and HCPs perceive to be required to engage with the VR-PSE program. Veterans described how the VR-PSE program was less burdensome than anticipated because it was accessible for different functional capabilities. HCPs highlighted some technical errors that required effort to rectify.


3.2.2.1 Accessible for different functional capabilities

Several Veterans expressed their appreciation of the VR-PSE program being accessible for people with varied functional capabilities. However, Veterans applauded that the VR-PSE program could be done sitting or standing and depending on their capabilities.


“Can I give you a positive here? So even in this room, you can do it standing up or even if you’re a wheelchair or you need to sit down, you can still achieve. So it’s catering for multiple people. So that’s a positive.” - Veteran



That the VR-PSE program was accessible for varied capabilities was emphasised by one Veteran who completed the program sitting down. He stated that the program was “fine, yeah manageable” (Veteran) and appreciated that there were activities in which he could engage without having to “get up and run around and chase something” (Veteran). One healthcare professional reflected on a potential risk of using VR with Veterans, stating that it “could potentially flare symptoms” (HCP).



3.2.2.2 Technology glitches

Several HCPs detailed issues with the VR technology, which was a common reason for the burden of engaging with the intervention. Technology glitches included losing the visualization of their hands in the VR environment and losing their space parameters. These interferences were a cause for unnecessary time spent on the program, a potential barrier to its use given the short appointment times HCPs have with clients. For example:


“There was obviously your controllers for some reason… I need to spend ten minutes to turn it on and turn it off again.” (HCP)



The Veterans underwent the same process to engage with the VR-PSE but did not report any of the technical difficulties reported by HCPs. The disparity between the two groups in this aspect of the tool may relate to the group members, the location in which testing occurred, the day on which the testing occurred, or a combination of the above.




3.2.3 Ethicality

Ethicality refers to how well the VR-PSE program fits with the values of Veterans and HCPs. Both Veterans and HCPs emphasised the importance of trust between the client and treating HCP when delivering such an intervention. HCPs also voiced the value of appropriate screening prior to implementing the VR-PSE program with Veterans.


3.2.3.1 Trust

All participants described the importance of trust and good patient-clinician relationships in persistent pain management for Veterans. From the HCPs, they said Veterans would require trust and rapport with the clinician to “feel much better” (HCP) knowing they were there to provide support.

Similarly, and tying together with the TFA construct “perceived effectiveness”, one Veteran reported that trust toward the healthcare professional would be a key factor in the successful implementation of the VR-PSE program. They suggested that previous failed attempts at pain management, coupled with the cynical nature of Veterans, would be barriers for engaging with the VR-PSE program; these barriers could be alleviated with a strong patient-clinician relationship.


“I think the effectiveness of it, for Veterans, especially older Veterans who have had pain for such a long period of time, I think the success would come with trust. The individual needs to trust the practitioner that is leading this. If they don’t have that, then you’re not going to get buy in. Because people are quite cynical about different treatment methods, we are all like that. And unfortunately, Defence members tend to be the worst because we don’t want any of that hippy, happy, clappy shit around us… so I do think it is about trust and because we are talking about pain, that is debilitating and is with us all the time, that yeah. So if you can figure out how to try and build that trust and that rapport, you’ll have a better success rate, especially with Veterans.” - Veteran





3.2.3.2 Appropriate screening

All HCPs noted the importance of appropriate screening of the Veterans prior to delivering the VR-PSE program in clinical practice. The most common condition for which to screen was post-traumatic stress disorder. For example, one HCP stated that the VR headset may be a trigger for Veterans, particularly for those with “an experience of night vision goggles and contact” (HCP).

One HCP also highlighted that one of the virtual locations featured in the VR-PSE program was a common suicide location for those who lived in that general area. Given Veterans experience higher rates of suicide than the general population (38), the HCP participant expressed that without appropriate screening or forewarning, this part of the VR-PSE program may not be suitable for some Veterans.


“Yeah, I mean look there would be some guys that would recognise where that is like that particular area I think is a common suicide location so having that in, I actually think some would respond angrily but again like HCP3 said maybe prerequisite is stable PTSD.” - HCP






3.2.4 Intervention coherence

Intervention coherence describes the extent to which Veterans and HCPs understand the VR-PSE program and how it works. Veterans suggested that one way to improve the coherence of the program would be to include Veteran specific learning modules, including the voices of Veterans with lived experience.


3.2.4.1 Veteran specific content

At face value the VR-PSE program was received very well by Veterans, but several suggested that the intervention could be enhanced by adding content specific to Veterans. For example, one Veteran suggested rehabilitation modules specifically for knee, ankle, and hip pain because they are common among the cohort (of note, the Reality Health platform does include knee modules, but they were not used in this study). Incorporating content specific to Veterans was said to be of value because they “have different experiences” (Veteran). The addition of lived experience voices throughout the VR-PSE program was also recommended by one Veteran to improve engagement.




3.2.5 Opportunity costs

Opportunity costs refer to the benefits or values that must be given up by Veterans and HCPs to engage with the VR-PSE program in clinical practice. Veterans detailed how the “cost” of VR for pain rehabilitation may not be so extensive because it is already being used by the Defence Force for training. However, Veterans also expressed that acceptability may be inhibited because the learnings do not align with what they see as the Defence Force approach to pain management.


3.2.5.1 VR already in use by Defence

Some of the Veterans explained how VR is currently being used in training programs for Defence Force personnel. Because of this, Veterans would be accustomed to using VR technology and wouldn't require extensive training on how to use the equipment. One Veteran used the example of VR firefighting training currently being delivered by the Defence Force.


“Vets are going to VR now with their training… they’re doing VR firefighting now… so you see them learning and putting a tire fire out or something like that… so it’s the way the world’s going.” - Veteran



The Veteran also expressed that if the Defence Force was to integrate the VR-PSE program into their initial training that there wouldn't be any additional “cost and the time” (Veteran) lost because they already have the infrastructure to use it.



3.2.5.2 Education learnings go against common Veteran mindset

Many Veterans described that the learnings within the VR-PSE program go against the mentality and values generally held by Veterans. While Veterans in this study emphasised that the education was useful, they also warned that it may be difficult to get buy-in from Veterans in general because the messaging is counterintuitive to what is endorsed in the Defence Force. For example, one of the Veterans described how he was forced to return to high-intensity work despite being injured because that was the norm.


“But the end point is, if you’ve got bosses who’ve never been injured, and then a soldier comes in, I was on crutches when I come back to work and I was expected to pick up exactly where I was left off. And I tried not to, but in the end I had no choice.” - Veteran



To counteract this problem, some Veterans suggested that the VR-PSE program be used to educate everyone in the Defence Force about persistent pain. Specifically, Veterans said pain education needs to start “at the top, the hierarchy” because “if they’re not aware of it, [integrating the pain education learnings] is not going to happen” (Veteran).




3.2.6 Perceived effectiveness

Perceived effectiveness describes whether Veterans and HCPs perceive the VR-PSE program to achieve its purpose. Veterans and HCPs iterated that the VR-PSE program would be effective for use by Veterans with persistent pain, in particular for a graded-learning approach alongside other pain management strategies.


3.2.6.1 A key piece of the multidisciplinary puzzle

All of the HCPs described that the VR-PSE program would be an effective pain education tool because of its engaging and interactive nature; that it would “[help] solidify a lot of that, some of those foreign concepts we try to get across to the patients” (HCP). HCPs suggested that the program could be improved with incorporating revision questions to test and solidify learnings.

Some of the HCPs stated that the VR-PSE program would be effective when used in conjunction with other pain management strategies. For example, one HCP highlighted that the rehabilitation modules will be useful for increasing Veterans' confidence to engage in movement.


“The activities would help definitely I think, make them more able to do things and then more, it will stop them from saying they can’t when obviously they can because we’ll have videoed them doing it and you can say, ‘Well this is you doing it, so you can’.” HCP



The notion of incorporating the VR-PSE program as part of a multidisciplinary management approach was advocated by Veterans saying it was good for learning but not for “fixing” their pain. One Veteran described how other HCPs and pain management strategies can then be used to build upon the education content.


“The thing I learnt today is it doesn’t matter how you look at it, it’s just an information session… there’s nothing to help you fix something… so you need to go from the information session and then, other people need to build on that.” - Veteran






3.2.7 Self-efficacy

Self-efficacy relates to Veterans' and HCPs' confidence that they can perform the behaviors to engage with the VR-PSE program. Generally, Veterans and HCPs reported that the VR-PSE program was easy to use but training and instructions were important for successful implementation.


3.2.7.1 Easy to use

All of the Veterans expressed that the VR-PSE program was intuitive and easy to use. Regarding the PSE content specifically, some of the Veterans said that the content was “very easy to understand” (Veteran) because it used “simple language” (Veteran). One Veteran described his enthusiasm for the VR-PSE program despite having very low confidence in using VR technology prior to the workshop:


“The things with me, technology I hate it like you wouldn’t believe it. It’s the devil for me, I hate it. And technology hates me a lot as well, and with this thing it was easy to understand, easy to operate, a bit slow but for me, not liking technology it was good. I actually enjoyed it and the information session was good. And it was almost like a one to one to be honest.” - Veteran





3.2.7.2 Training and instructions to boost self-efficacy

Both Veterans and HCPs emphasised that training and clear instructions on how to use the VR-PSE program is important for ensuring confidence and self-efficacy while using the program. One HCP recommended that the activities shouldn't “commence until you have really listened to your instructions properly” (HCP) because you may not learn the education content nor understand the activity's purpose.

Another HCP also warned that progressing with activities without listening to instructions may exacerbate symptoms for Veterans with persistent pain.


“Like I, probably it’s my fault, but I just went, yeah, I know what I’m doing and off I went, and I started doing stuff and it let me start doing stuff without actually listening to the instructions… But it maybe shouldn’t let you do stuff until it’s finished doing the instructions because you are, you can probably do yourself a bit of an injury if you are a bit sensitive.” - HCP



Most of the Veterans agreed with the HCPs, that it was beneficial to receive instructions prior to and during the VR-PSE program. For example, one Veteran described that being informed of potentially triggering components was helpful for reassurance and preparedness.


“And you frontloaded us with a lot of information before we went in and actually did the program… I think it was good just being aware that, yeah you’re going to be coming up to a cliff and it’s only a couple of seconds.” - Veteran



However, one Veteran stated that too much information may take away from the excitement and engagement of the program. Appropriate screening by HCPs prior to using the VR-PSE program in clinical practice may assist with determining a suitable amount of information each Veteran requires to get the most benefit.


“On the other side of the coin, if you don’t front load us with a lot of it, like from me sitting here watching you all go around, when you clap, then the next minute you’re on a cliff… you could see the different people, how they’re reacting, so it was, I think if you don’t front load us, it gives you better value for money. Because I knew that as soon as I clap, the cliff was coming. I know what you’re saying, but some of the unknown helps in other ways.” - Veteran







3.3 Integration

This study integrated quantitative and qualitative data for triangulation and completeness. Table 4 presents a joint display of quantitative findings with sub-themes and representative quotes from the qualitative framework analysis to provide an overall understanding of the of the entire data set. The TFA constructs that were complemented by the two data sets included “affective attitude”, “burden”, “ethicality”, “perceived effectiveness”, and “intervention coherence”. For example, clinicians reported technical issues with the VR headset whereas Veterans did not report any difficulties. These qualitative findings were supported by the TFA questionnaire – the median rating for the ethicality item was lower for HCPs than Veterans. There was divergence between quantitative and qualitative data for the TFA constructs “self-efficacy” and “opportunity costs”. The framework analysis revealed that Veterans and HCPs felt self-efficacious to use the VR-PSE program. However, meta-inferences inferred that there was a discrepancy between the two datasets; participants perhaps emphasizing the need for further instructions embedded in the program in the quantitative survey more so than the focus group where they described that the program was intuitive and easy to use.


TABLE 4 Integration of quantitative and qualitative findings.

[image: Table 4]




4 Discussion

This mixed-methods study found that a VR-PSE and rehabilitation program is acceptable, feasible, and usable by Veterans with persistent pain and their treating clinicians. In line with the TFA constructs, the VR-PSE program was acceptable because of its easy use (“self-efficacy”), novelty (“affective attitude”), and ability to be used by Veterans with varying functional capabilities (“ethicality”). Integration of the framework analysis and the quantitative ratings from the TFA questionnaire highlights convergence and divergence between Veterans' and HCPs' perspectives on the VR-PSE program. We discuss in greater detail considerations for implementing the VR-PSE program in clinical practice for Veterans with persistent pain.

Virtual reality appears to be a novel and engaging method for delivering PSE to Veterans with persistent pain. Consumers have described that PSE is hard to take on board (39, 40). The use of VR may reduce this barrier given the VR-PSE program was well received by the Veterans in this study, who describe themselves as being particularly hard to please regarding their pain management. The findings of this study add to the preliminary real-world data from occupational rehabilitation settings that VR is an effective tool to deliver pain education for people with persistent pain (41) with the potential to improve clinical outcomes (17). Clinical benefits, such as reduced pain and disability, from a VR-PSE program are likely to be mediated by the enhanced reconceptualization of pain, although we did not set out to test this idea and our design would not allow it. Certainly, Veterans displayed an increase in pain knowledge following the workshop. This may be due to the achievement of specific learning objectives [initially identified by recovered consumers to be most helpful for their recovery (14)] through a VR-facilitated immersive embodied experience (17). The use of VR to deliver pain education may also reduce barriers commonly reported by HCPs, including difficulty delivering “good” pain education within short appointment times (42). The VR-PSE program is currently being used by consumers both in the clinic and at home under the guidance of an HCP. The ability of VR to be used at home may improve accessibility of PSE. However, the costs associated with VR technology should be considered, including set-up costs for the HCP and out of pocket costs for consumers.

Veterans emphasised the importance of integrating their lived experience into the VR-PSE program. Specifically, they wanted content on pain conditions that are common among Veterans, including hip and knee pain. This request is consistent with the theoretical frameworks that guide contemporary approaches to the PSE, most obviously constructivism (41). In this framework, people learn through actively constructing their knowledge based on their own experiences and are active in their learning rather than just a passive recipient of information (43). The integration of consumer perspectives and context within education material is at the crux of constructivism (41). This approach aims to counteract one key barrier to the uptake of traditional pain education interventions - that the content is not applicable nor relevant to the consumer, and therefore perceived as not being useful or beneficial (40). While Veterans in this study did describe the VR-PSE program as useful and engaging, it may be enhanced by including specific content to Veterans' experiences. Given this program has been developed for multiple one-on-one sessions under the guidance of a HCP, VR may be a preferable but not necessary tool to deliver any Veteran-specific content. Additional learning materials that are more cost-efficient, such as web resources or workbooks, may be appropriate alternatives to provide alongside VR-PSE. This may overcome limitations reported here without incurring excessive development costs.

Beyond the content, it is also important to consider how pain education should be best delivered. One motivator for this study was to explore whether VR is considered safe for use by Veterans given they are more likely to experience PTSD and traumatic injuries than the general population is (38). These specific contexts are important to consider when developing and delivering interventions for Veterans with persistent pain, including education. While the HCPs in this study raised concerns about the VR-PSE program to be a potential PTSD trigger, the Veterans did not voice the same concerns, despite many of them reporting a history of PTSD. These findings are in line with preliminary evidence that VR technology appears beneficial for improving PTSD symptoms across different populations (44). Similarly, the HCPs queried whether the VR program would be appropriate for use by Veterans with functional limitations, such as upper limb function. This study found that Veterans of various functional capabilities were able to successfully complete the VR-PSE program, despite not be initially developed to cater to those needs.

This study supports the need for a whole of community approach to PSE. While Veterans in this study described how PSE should be introduced earlier into the Defence Force training, they also emphasized that this would be difficult to achieve because the learnings of the VR-PSE program conflict with their experiences of how pain is managed in the Defence Force. Community level pain education, including upskilling of HCPs working with people with persistent pain, is one approach being taken to tackle the widespread misconceptions about pain (45). For the Veteran community specifically, pain education has been integrated into initiatives such as the Veterans' Medicines Advice and Therapeutics Education Services (MATES) programme with a good effect on opioid prescriptions (11). Similarly, the United States Veterans Health Administration endorse the Stepped-Care Model of Pain Management (46) – a three-tier, holistic approach for Veterans with persistent pain that involves the continual development of Interdisciplinary Pain Management Centres and places pain education at the heart of intervention. These initiatives have demonstrated a positive impact on clinical outcomes for Veterans with persistent pain, including decreased opioid use (11).

Strengths of this study include: the use of a mixed-methods approach that allowed for an in-depth exploration into the acceptability, feasibility, and usability of a VR-PSE program for Veterans with persistent pain; inclusion of two key interest holders – Veterans with persistent pain and HCPs; a priori registration of the protocol and transparent reporting of deviations, as recommended for all pain research (47). The study also had limitations. First, the use of focus groups may reduce the richness of the qualitative data collected, as compared to one-on-one interviews. Second, our sample size was smaller than intended because we were limited to a small geographical location in Australia and had a short time frame to recruit and conduct the workshops. Although we targeted a region that has the largest Army base in Australia, it does limit the generalizability of our findings. Third, we did not assess equity-related characteristics across all relevant domains (48–50) – an oversight that also limits the generalizability of our findings. Last, due to the pragmatic nature of the study, the workshop did not replicate exactly how the VR-PSE program is intended for use in clinical practice, which is over several sessions on different days. Some HCPs did note that the workshop environment caused disruptions (e.g., too many participants in the one space) which would not occur in most clinical settings. Completing the program in its entirety in the one session may also have impacts on participant engagement and knowledge retention. Notably, this was not reported and did not seem to impact the experience overall with using the VR-PSE program. A final limitation of the current work is that its scope and constricts meant that we were not able to recruit participants with a wide range of chronic pain diagnoses and a wide range of pain intensity and impact levels. This should be considered when planning future clinical trials.

Future research may explore further tailoring PSE content to Veterans with persistent pain. Similar work has been performed for other pain populations, including pelvic pain (51), complex regional pain syndrome (52), and adolescent pain (53), and has been instrumental in developing targeted pain education curricula. A clinical trial to investigate the efficacy of the VR-PSE program in a larger sample of Veterans with persistent pain may be indicated given there is a paucity of data on VR-enhanced pain education for Veterans with various pain conditions and a history of trauma. Although extensive evidence supporting the clinical benefit of pain education (8), that its effects are mediated by learning certain target objectives (13), and that VR-based learning improves learning outcomes (16) should be considered in designing, and weighing up the cost-benefit, of a clinical trial.



5 Conclusion

This mixed-methods study found that a VR-PSE program was acceptable, feasible, and usable by Veterans with persistent pain and HCPs experienced in treating Veterans. The VR-PSE program was considered easy to use, engaging, and adaptable for different functional capabilities. Appropriate screening for contraindications (e.g., PTSD) was considered important by HCPs, and both Veterans and HCPs emphasized the need for a trusting client-clinician relationship. Our sample size was smaller than expected. This raises two important considerations. First, it suggests that, although participants were very positive about the VR-PSE once they tried it, there may be barriers to overcome for Veterans to consider trying it. Second, the current feasibility findings would be strengthened by replication in a larger sample.
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Observe patterns across the data to
provide comprehensive
understanding of the acceptability of
the VR-PSE program for Veterans
and treating healthcare professionals
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TFA construct
TFA questionnaire
item

Affective attitude
Did you like or dislike the VR
program?

Quantitative finding
(median Likert
rating; range)

(0 = strongly
against; 5 = strongly
for)

Qualitative excerpt

“It's quite fun, you know, something a bit different,
you are not coming into a room and just getting, you
know, talked at by like a lecturer sort of thing”
(HCP)

“For me, not liking technology it was good. I actually
enjoyed it and the information session was good.
And it was almost like a one to one to be honest”
(Veteran)

Meta-inferences’ for triangulation
and completeness

VR-PSE program was fun, interactive, and
engaging.

Burden
How much effort did it take to use
the VR program?

“Yeah, my hands disappeared for a small amount of
time.” (HCP)

“The things with me, technology I hate it like you
wouldn't believe it It’s the devil for me, I hate it. And
technology hates me a lot as well, and with this thing
it was easy to understand, easy to operate.” (Veteran)

Minimal effort required to use the VR-PSE
program. HCPs did report some minor technical
difficulties.

Ethicality
How fair is the VR program for
Veterans to use with chronic
pain?

“HCP: I think you made a good point before about
the headsets being on people, they might get a bit of
dlaustrophobia.

HCP: Well particularly if they've had an experience
of night vision goggles and contact.

HCP: Yeah, so having screening around that would
be really helpful.” (HCPs)

“You can do it standing up or even if you're a
wheelchair or you need to sit down, you can still
achieve. So it's catering for multiple people. So that's
a positive.” (Veteran)

Appropriate screening is required to ensure the
VR-PSE program is fair to use for Veterans with
chronic pain.

Perceived effectiveness
The VR program will help
Veterans understand their pain.

“The education that is being provided and I think the
‘multifactorial implementation with different
diagrams and models was really quite immersive and
helped solidify a lot of that, some of those foreign
concepts we try to get across to the patients.” (HCP)
Interviewer: “So it was useful for you because it
reinforced what you already knew, but you would
have like it earlier in your journey?”

Participant: “Yeah definitely.” (Veteran)

The VR-PSE program provides a novel way for
Veterans with persistent pain to better understand
their pain.

Intervention coherence

It is clear to me how the VR
program with help Veterans learn
about their pain.

45 (4-5)

“Are you looking at having more rehab programs
developed?.. Knees... Yeah because they're the big
ones. Even ankles as well, is another big one. Yeah.”
(Veteran)

“Veteran-specific” modules would help improve
coherence and relatability of the VR-PSE program.

Self efficacy
How confident did you feel about
using the VR program?

“[Veterans] might like knowing like how to
recalibrate where you are in space relative to the
oculus ahead of time... so they can just do it
themselves.” (HCP)

“So it was easy Lo use, it was easy to understand and it
was easy to listen t0.” (Veteran)

Ensuring Veterans and HCPs are appropriaely
trained and instructed on how to use the program
is important for feeling confident while using the
VR-PSE program.

Opportunity costs
Using the VR program will
interfere with my other priorities.

“In training, and even soldier recovery level, they're
using VR for different applications” (Veteran)

Opportunity costs may be low because VR is
already used in Defence training and thus they are
already familiar with the technology.
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Participant
ID

Sex assigned
at birth

Time since last
deployment (years)

Pain severity

Location of pain

Duration of

Experience of
PTS/PTSD

most days

pain

V1 51-60 | Male 5 Moderate (4-6) Back, hip 4-6 years No

V2 41-50 | Female 14 Mild (0-3) Right hip, lower back 10+ years No

V3 5160 | Male 16 Severe (7-10) Knees, legs 1-3 years Yes

V4 71+ Male L] Severe (7-10) Head, neck, shoulders, back, 10+ years Yes
hips, lower legs, and feet.

Vs 31-40 | Male N/A Moderate (4-6) Back, neck, hips, knees, 7-9 years Yes
ankles, shoulders

3 4150 | Male n Severe (7-10) Lower back, feet 10+ years No

V7 41-50 | Male 5 Moderate (4-6) Back, neck 6-12 months Yes
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utcome measure

TFA score (1-45)
FIM score (1-20)

Veterans

38 (35-45)
17 (15-20)

16 (15-19)

SSQ score (0-48)

1(0-13)

5 (2-10)

score (1-12)

9 (7-12)

10 (8-12)

Multimodal Presence Scale score (1-25)

22(16-25)

19 (17-24)

1NPQ score (pre-workshop; 0-13)

3(0-11)

12 (10-13)

NPQ score (post-workshop; 0-13)

8 (5-11)

12 (9-13)

Length of time taken to complete VR
program

2-25h

075-2h

Length of time taken to feel comfortable
using VR

0-5min

0-10 min

TFA, theoretical framework of acceptabi

Pain Chasitioimmine

ty; FIM, Feasibility of Intervention Measure; S5Q
simulator sickness questionnaire; VR, virtual reality; tNPQ, revised Neurophysiology of
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Participant Sex assigned Clinical Healthcare Experience treating Experience with technology- | Experience with VR | rNPQ score (pre-
ID

at birth specialty sector Veterans with persistent based health interventions interventions workshop)
pain
HCP1 51-60 | Female Nurse Public, Private 6-10 years No No 12
HCP2 31-40 | Male Physical therapist | Public 6-10 years Yes No 13
HCP3 51-60 | Male Medical doctor | Public, Private 10+ years Yes No 10
HCP4 18-30 | Female Nurse Public, Private 2-5 years No No 1
HCP5 41-50 Male Occupational Public, Private 10+ years Yes No 13
therapist

rNPQ, revised neurophysiology of pain questionnaire; VR, virtual reality.





