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• Virtual reality (VR): Successfully tested as non-pharmacological treatment for pain 
patients [1]

• Immersive properties à powerful tool to distract patients from pain [2]

• Gamification à increase in user motivation and therapy adherence

• Treatment of chronic non-specific low back pain (CLBP) à movement exercises 
recommended as first-line treatment, but adherence often low [3]

• Use of VR as potential way to increase adherence to movement exercises 

• We developed a VR therapy that combines gamified movement exercises (graded 
exposure) with full body illusions and tested its feasibility

Introduction

• N=20 patients with CLBP à prospective and pre-registered trial (German Clinical Trials 
Register-ID: DRKS00031535)

• VR sessions (20-25 min each): patients wore a head-mounted-display (HMD) and were 
immersed into the virtual environment, where they embodied a virtual avatar and 
performed gamified movement exercises (graded exposure)

• Required movements were demonstrated by a virtual hologram overlaying the embodied 
avatar (see figure 4)

• Patients’ movements were tracked, and they received continuous visual feedback about 
the accuracy of their movements in VR

• Primary outcome measures: pain intensity ratings (NRS 0-10), adherence, side effects

• Secondary outcome measures: behavioral effects (e.g., back and task specific
performance), and cognitive effects (fear-avoidance beliefs, pain catastrophizing, 
kinesiophobia)

Methods

• Feasibility of the novel treatment approach demonstrated à results indicate large 
analgesic effects despite few sessions (6 sessions)

• Combination of gamified movement exercises (graded exposure) with continuous 
feedback in VR and body illusions à potentially several advantages over conventional 
treatments (increased motivation and adherence = greater treatment success)

• Randomized controlled trial is needed to test this

Results

Summary & Conclusions
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Further VR outcome measures

Figure 4: Overview of VR session. Shift from first- to third-person-perspective after virtual scanning procedure. Ratings of
pain (“Please choose your current pain level.”) and presence (“How present did you feel in the toy fabric?”).

Figure 1: Overview of study procedure.  

Mean ± SD of baseline pain and post treatment (A) and means of individual patients (B). *p ≤ .05, **p ≤ .01, ***p ≤ .001.

Mean ± SD of reported feeling of presence (A) and level of fun (B) per each session.

Current pain intensity

Adherence and side effects
• Out of 20 patients, n = 18 (90 %) completed the study
• No serious side effects occurred à only few and minor side effects assessed with the SSQ

t(16) = 3.38, p = .004, d = 0.82

Figure 2: Experimental conditions in VR from participants’ perspective.  

Scan me for a TV article! 

Figure 3: Overview of VR environment. The user‘s task was to teach the toys how to move (4 exercises in total). 
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