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Abstract Methodology

Research Design: Randomized Clinical Trial
Participants: 24 patients (ages 18-75) with chronic low back pain were randomized into intervention and control groups.
Data Collection Tools: Outcome measures were administered before the second physical therapy visit and again at 6 weeks for
follow up. The Neurophysiology of Pain Questionnaire (NPQ) measures the patient’s understanding of the origin of their pain. The
Oswestry Disability Index (ODI) measures the patient’s level of perceived disability with daily activities. Outcome tools and data
management were handled with RedCap. The VR headset model used for PNE was model: Pico G24ks

Data Analysis: Data was analyzed using SPSS Statistics Software, Version 28.0.0. A MANOVA analysis was performed to
determine whether ODI and NPQ scores were statistically different between intervention (VR PNE with physical therapy) and
control (physical therapy as usual) groups. Descriptive statistics were also performed in order to better visualize patient
demographic information.

Results

Results Continued

Discussion and Implications

Chronic low back pain (CLBP) cases in the United States have been on the rise, affecting approximately
72,498,000 adults every year.The effects also include a substantial negative financial effect.3CLBP is one of
the United States’ most costly medical conditions billing over $300 billion annually, and around $12.3 billion
of that total is paid out of pocket by the patients.3 The physical pain also has a psychological cost and can
lower the quality of life and increase disability.5 Additional psychological factors have been found to influence
the progression or healing of CLBP in consideration of factors such as, fear avoidance, kinesiophobia, poor
coping mechanisms, catastrophizing, and poor self-efficacy.6

Despite abundant research on CLBP, there is a paucity of efficacious treatments. CLBP patients present
with symptoms that are often unique and sometimes do not have a known origin; in return, patients are not
educated on the injury thus slowing the pain recovery process.4 Pain neuroscience education (PNE) provides a
modern approach to CLBP that provides education to patients on the pain experience and corresponding
physiological and psychological processes.4 PNE can be presented through multiple formats including online
appointments, visuals and educational booklets.7 Research has recommended the use of PNE with a
concurrent therapy such as manual therapy.8Virtual reality (VR) delivery of PNE may be a viable and efficient
option that addresses common reasons for not including PNE during a plan of care e.g. lack of time, personel,
and educational resources.
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Chronic low back pain (CLBP) cases are on the rise in the United States, with results leaving substantial
physical and psychological effects on patients.1-2 Chronic low back pain is defined as pain in the low back that
lasts more than twelve weeks consecutively continuing past usual healing time.3 CLBP causes are not clear,
and there is a lack of efficacious treatment. Pain neuroscience education (PNE) provides a modern approach to
treatment of CLBP and may help patients reconceptualize their pain experience while educating them on
physiological and psychological processes.4 PNE decreases the extent of factors that follow chronic pain, such
as self reported pain scales, characteristics of fear avoidance, and pain catastrophizing.4 This study focuses on
the efficacy of PNE delivered through virtual reality (VR) on outcomes in CLBP patients. Two groups were
utilized in this study, an intervention group that received traditional Physical Therapy (PT) and VR and a
control group that received traditional PT. Statistical analyses were utilized to determine the efficacy of VR
PNE on the Oswestry Disability Index (ODI) and the Neurophysiology of Pain Questionnaire (NPQ). There
were no significant differences between treatment and control groups for the ODI and NPQ. Participants who
received PT+VR did perform better on the NPQ, whereas the control group declined. For the ODI results, both
group’s perceived disability improved but greater improvement was noted with the intervention group.
However, these changes were not statistically significant. Further research is needed to investigate the efficacy
of virtual reality PNE delivery on CLBP therapeutic outcomes.

With these results, we see VR+PT had no significant difference on disability and understanding
outcomes compared to PT as usual. This does not rule out VR+PNE therapeutic benefits outside of
pain understanding and disability. Outcomes may have been influenced by the follow up time frame
and number of completed VR and/or PT sessions. Follow up outcomes were measured for participants
at 6 weeks regardless of number of completed VR sessions, we may see significant differences if the
participants' results were measured at different time points or with completion of the full 12 VR
sessions.

It is also possible that clinicians already use a level of PNE in their practice with patients and may
explain the lack of significant differences. Although results were not significant, the trends did favor the
intervention group (VR+PT). Interestingly, the control group means decreased at follow up, which may
suggest that their knowledge about pain was impacted by their experience during physical therapy.
Further research with a larger sample size and requirements to complete VR programming would be
helpful in assessing VR+PNE’s potential therapeutic benefits.

Limitations: Participants were not required to finish the full 12 sessions of education. As every session
introduces new concepts, the maximum improvement would come from completing all 12 sessions. All
participants who were randomized were not all included in results as some patients did not fill out
outcome forms.

Figure 2 shows the mean results for the both control and intervention  groups 

Figure 1.1 Descriptive statistics of demographics of patients included in results                        Figure 1.2 Continuation of demographic results 

Figure 3 shows the results of the Between-Subjects Effects analysis


