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Xin Tong  research statement 
In this research statement, I first review my research area and its significance. Next, I introduce 
two of my prior research projects and two ongoing projects in my research agenda. In the end, I 
conclude my research with long-term goals and plans.  
Research Interests and Areas 
I do research on healthcare technology, where I study interactive systems and the human 
experience in a multidisciplinary environment. My research creates healthcare technology for 
individuals with physical disabilities and mental disorders, evaluates and proposes design 
considerations and implications for the field. My expertise is designing, developing, and 
evaluating virtual reality (VR), games, and other embodied technologies or interfaces for better 
accessibility, communication, and collaboration. I examine how embodied interactions, game 
design, and technologies interact in ways that support people’s physical, psychological, and 
social needs under specific contexts, including patients, children, healthy and aging adults. 
Moreover, I form interdisciplinary research collaborations bringing together diverse viewpoints, 
bodies of knowledge, and methods to answer complex research questions.  
Research Contributions & Significances 
Individuals with physical conditions or psychosocial disabilities (e.g., acute and chronic pain, 
mental ill-health, neurodevelopmental disorders) have long experienced barriers to self-manage 
or self-modulate their conditions. Further, these populations have experienced a lack of social 
understanding or support. Therefore, they are also more likely to be victims of depression, social 
stigma, and real-world challenges, and become marginalized populations, which cannot simply 
be resolved through doctors’ prescriptions or therapeutic interventions. In my research, I build 
interactive and embodied healthcare technology for these populations, and examine the 
feasibility and usability of such systems. I aim to empower my partners (clinicians, patients, and 
caregivers) in my research projects. Following findings from my previous research, my research 
agenda asks below research questions: 
Firstly, what are the components in games or VR that can facilitate users to self-manage their 
physical or psychosocial conditions? Secondly, how can embodied interactions, or one’s sense of 
embodiment affect the effectiveness of games or VR environments? 

To answer these questions, I adopt a user-centered (patient-centered) research framework 
through design-thinking processes that help re-center marginalized populations within my 
research projects. I work closely with these populations to address their physical or psychosocial 
challenges through participatory design or exploratory design. My design-thinking process of 
building healthcare technology includes five iterative steps: empathize, define, ideate, prototype, 
and test. For the testing step, I conduct quantitative, qualitative, or mixed-method user studies, 
such as in-lab randomized control trials (RCT), participatory design, case study, focus-group, 
mixed-method study, and field-study. 
● Designing for Pain Patients through Embodied VR Systems 

Approximately 1 out of 5 people experience chronic pain. Among all non-pharmacological 
treatments for pain, immersive VR has shown outstanding promise and effectiveness for acute 
pain [2] and chronic pain management. Research shows that our physical connection to our body, 
the sense of embodiment, is surprisingly malleable and can affect the physical and cognitive 
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elements of pain. However, most clinical studies have primarily focused on the distraction 
approach for VR analgesia, and the virtual embodiment approach has been under-investigated. 
Therefore, in my doctorate research, I built a series of embodied VR systems, and examined the 
effect of virtual embodiment on pain reduction in three populations. I collaborated with two 
renowned pain doctors and more than twenty pain patients from China and Canada in three 
studies: a randomized-control trial (RCT) with healthy participants, a case study with phantom 
limb pain patients, and the second RCT with complex regional pain syndrome patients. Results 
from three studies showed that seeing a virtual body in VR significantly reduced pain, regardless 
of pain types or movement conditions. The outcomes of this study can lead to a better 
understanding of the mechanisms of action for VR analgesia, and insights from this work 
contribute to the design and development of VR analgesia environments. My Ph.D. research has 
been funded by a 4-year C.D. Nelson Entrance Scholarship, McQuarrie Chronic Pain 
Scholarship, and SFU’s 4-year Provost Prize of Distinction Award. So far, I have published one 
of the three studies in Frontiers in Neurology [6], a high-impact factor (3.55) journal which 
publishes state-of-art VR and pain research. My other two papers are under submission. 

● Facilitating Empathy towards Chronic Pain Patients through a VR Game 
In the abovementioned context, chronic pain affects 20% of people in industrialized countries. 
Despite this prevalence, public awareness of chronic pain was remarkably low until the recent 
opioid crisis; as a result, stigma remains a problem frequently faced by people who live with this 
condition. Many researchers have evaluated how interactive systems may impact the emotional 
and perspective-taking aspects of empathy in both clinical and non-clinical settings. Despite the 
growing interest in using VR and VR games to motivate empathy, few studies have focused on 
empathy for people who live with chronic pain. To address this, I developed the VR version AS 
IF to increase nonpatients’ empathy toward the growing number of people who live with long-
term chronic pain. In this research project, I overhauled my design approach, built a new VR 
prototype and evaluated it, and offered design suggestions for future research. The contributions 
of this research are (1) AS IF provides a promising approach for designing VR games to motivate 
people’s empathy toward patients with chronic pain, (2) the study evaluated the potential 
effectiveness of such a VR approach, and (3) the general design suggestions devised from this 
study could shed light on future VR systems. The proof-of-concept game prototype was 
exhibited in the 2016 ACM CHI Student Game Competition (the acceptance rate was less than 
20%) [3]. We published our first user study of Kinect version AS IF at PervasiveHealth 
conference [4], and later the second user study of the VR iteration at JMIR Serious Game journal 
[5] (impact factor 3.53). I have been awarded the Travel and Minor Research Award from SIAT, 
SFU, for presenting this research at conferences. 
Research Agenda 
My research agenda is to create embodied and interactive healthcare technology to improve 
access and support for the disabled populations. My first research stream is to build virtual 
worlds and games for social good and mental health, focusing on patients groups with physical 
disabilities and psychological disorders. My second research stream is to implement biofeedback 
data analysis and machine learning approaches for customized users’ experience in interactive 
systems to provide more precise interventions. Through these research projects, I will be 
fostering key partnerships with individuals with physical disabilities and mental disorders to 
design and build supportive technologies to make changes. 
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The key component of my future work will be building long-term, reciprocal relationships with 
research partners, such as patients, autistic children and aging adults, and including a wide range 
of students on projects from undergraduate through advanced Ph.D. students. In my lab, my 
students and I will engage in these user-centered scenarios, and develop interactive healthcare 
technology that fulfills these aims. I am establishing connections to specific communities that I 
will pursue projects with as a faculty member, for instance, clinicians, patient groups, and autism 
societies. Methods for this work will include but not limited to participatory design workshops, 
focus groups, field studies, in-lab controlled trials, mixed-methods studies. Outcomes of this 
work will consist of the development of VR/AR environments, applications, and games. The 
following are examples of two research streams in the preliminary stages of development, 
highlighting a user-centered research approach and design-thinking process. 
● Building for Social Good and Mental Health: Embodied Technology in 

Virtual Worlds and Games  
This work will be built upon one of my prior research with autistic children, and the research 
paper is now under review in PloS ONE journal. Autism spectrum disorders (ASD) is a 
pervasive neurodevelopmental disorder that leads to impairment in communication, social 
interaction, and patterns of restricted or repetitive behaviors. Currently, there is no cure for 
autism but only improvement in these behaviors. For children with autism, social communication 
and interaction can be challenging. Online games and communities have been developed to 
support the social activities of children with ASD. However, most of these collaborative games 
have a short lifespan and limited gameplay. Moreover, playing these games require specific 
platforms or equipment, and players being at the same physical location, which is not accessible 
for most children at home. Therefore, to offer collaborative gameplay for children with ASD to 
improve their social collaboration and communication abilities, I would like to design and 
develop interactive game systems. As I have fostered existing collaborative relationships with 
patients and children from autism communities, I have written to private research foundations to 
apply for their funding to support this research and move forward beyond the pilot study. 
● Biofeedback Data Analysis and Machine Learning Approaches for 

Customizing Users’ Experiences in VR and Games 
Along with mindfulness meditation or other cognitive-behavioral techniques, researchers 
implemented a pain self-management approach in VR by adjusting the visual component 
according to the patients’ biofeedback data. Pain patients' biofeedback data, such as HRV, 
EEG, and EDA, can constitute a significant “pain” database. However, to my knowledge, 
very few machine learning models have used patients’ biofeedback data from a VR or game 
environment to predict their arousal patterns and adjust the environment's visual or audio 
features. Although researchers have tried various machine learning models to explore the 
connections between biofeedback data and pain states, most of them are based on a database 
of simulated pain responses from healthy subjects. The study results will contribute to the 
research field and quickly growing industry by providing potential analytical tools and 
machine models for patients’ arousal patterns in VR and games. My pilot study has been 
supported by SFU Big Data Graduate Scholarship, and MITACS Research Training Award. 
The Importance and Implications – Past, Current, and Future  
In most of my prior and current research, I build, implement, and evaluate healthcare technology, 
including digital games and VR environments. I also study pre-existing interactive game 
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systems, such as Pokemon Go, Animal Crossing, and Minecraft. My research falls under the big 
realm of human-computer interaction, intersecting the areas of interactive systems, healthcare, 
and embodied interaction. My long-term goal is to contribute to the communities and societies 
through developing healthcare technologies, more specifically, to improve the accessibility, 
communication and collaboration of individuals with physical or psychosocial disabilities.  

In my future research, I will extend my targeted user groups from chronic pain patients to 
broader audiences, such as other patients with disabilities and children with disorders. I will also 
expand the technological tools by including machine learning and data analysis methods, so my 
user communities and collaborators will benefit from a precise interactive system with 
customized experiences.  
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