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Connecting to wifi  
If you’re affiliated with an institution that is part of the eduroam network, you can connect to 
the “eduroam” wifi at UofT. (Please see your home institution’s resources for information 
about login ID & password.) Otherwise, we will be providing a guest ID and password for 
attendees to log in to the “UofT” network. 
 

Career opportunities   
Our gold sponsors, CIBC, Healthcare Human Factors, and TD, are all currently hiring, and 
have booths at the event. Dr. Farrell, our expert reviewer, will also be available to discuss 
opportunities at DRDC. If you’re interested, be sure to visit them during the coffee or lunch 
breaks! 
 

New this year: Online voting for best presentations  
This year, we will be using SurveyGizmo to conduct our voting for best oral and poster 
presentations. You will receive a unique voting link via email (sent to the email address on 
your registration) to cast your vote. Please have a device available to participate. Voting will 
take place after the final session of oral presentations.  

FOR YOUR INFORMATION 

The Human Factors Interest Group (HFIG) is a student 
chapter of the Human Factors and Ergonomics Society, 
based at the University of Toronto. Founded in 1981, our 
chapter strives to inform our members and the community 
about the relevance and importance of human factors in a 
variety of domains, current research on our campus, and 
potential career opportunities. At the 2018 HFES Annual 
Meeting, HFIG received gold-level recognition for their 
contributions to the local human factors community. 

Join the mailing list to receive updates about events and job openings! 

HF IG .M I E . U TORONTO . CA  

ABOUT HFIG 

For more information, visit the IUW website: 

IUW2018.MIE.UTORONTO.CA  

https://www.canarie.ca/identity/eduroam/
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On behalf of the Human Factors Interest Group 
(HFIG) at the University of Toronto, we would like 
to welcome you to the 19th annual Human Factors 
Engineering Inter-University Workshop (IUW). IUW 
brings together human factors researchers from 
three well-established academic institutions and 
beyond to engage in a day of sharing research, 
keynote addresses by accomplished members of 
the field, career exploration, and making meaningful connections through networking. 

We and our team have been preparing for this event for several months and we’re very 
excited that it’s finally arrived.  We would like to express our sincerest thanks to the  
student presenters, our generous sponsors, all the dedicated volunteers, and our faculty 
mentors, without whom IUW 2018 would not be possible. 

We encourage you to make the most of your day here! It is our sincerest hope that you 
leave IUW with greater knowledge and insight into the latest research, new and  
meaningful connections with like-minded individuals, and a greater appreciation for the 
importance of human factors in our ever-evolving world.     

 
Sincerely, 

Nazlı E. Kaya & Catherine Solis 

Co-chairs, IUW 2018 

Human Factors Interest Group (HFIG), University of Toronto 

iuwchair2018@mie.utoronto.ca 

A MESSAGE FROM OUR CO-CHAIRS 

IUW 2018 COMMITTEE 

Vice-chairs 
Academic: Chelsea DeGuzman 

Logistics: Amin Azad 

Communications:  

Joey Chakraborty 

Dina Kanaan 

Sponsorship:  

Hannah Fletcher  

Fahimeh Rajabiyazdi 

HFIG Faculty  
Supervisors  
Prof. Paul Milgram 

Prof. Mark Chignell 

Session  
Moderators 
Dengbo He  

Sean Kortschot 
Adam Reiner 

Volunteers 
Maryam Fashandi 
Stefano Gelmi 
Braden Hansma 
Mehdi Hoseinzadeh 
Yiying Lai 
Jad Mansour 
Dongsoon Min 
Julian Potvin-Bernal 
David Quispe 
Yaomin Tian 

mailto:iuwchair2018@mie.utoronto.ca
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OPENING KEYNOTE ADDRESS 

Dr. Joe Cafazzo 
Executive Director, Healthcare Human Factors 
Associate Professor, University of Toronto 
Wolfond Chair in Digital Health 

Abstract 
What makes a great product fail? We'll explore the paradox of the use of design methods to 
address user experience, and yet ultimately fail in the goal of the adoption of the system.  

The challenges of designing safe and effective health technologies are daunting. The delivery 
of healthcare services is highly skilled, specialized, and is oddly done in a largely inconsistent 
manner. It is also largely opaque to the design engineer, who has very poor access to 
healthcare delivery environments, and their actors, to perform research, iterate on a design, 
evaluate, and inform implementation.  

Human factors techniques apply a level of rigour that traditional design methods can benefit 
from, especially in the safety-critical healthcare context. By considering high-order levels of 
system design, such as those of team interactions, the organization as an active actor, and 
policy at the governmental and regulatory levels, the use of human-factors informed design 
can ultimately achieve the benefit of wider adoption of health innovations and improved 
patient experience (PX).  

Biography 
Dr. Joseph Cafazzo is Executive Director and Founder of Healthcare Human Factors at the 
University Health Network (UHN), a teaching hospital of the University of Toronto. At the 
University of Toronto, Dr. Cafazzo is an Associate Professor at the Institute of Health Policy, 
Management and Evaluation, and the Institute of Biomaterials and Biomedical Engineering. 

As a biomedical engineer, Dr. Cafazzo has spent his entire career in a hospital setting. Since 
2010, he has led the Healthcare Human Factors team to perform academic research and  
human factors evaluation services for private companies and public institutions, including 
national and provincial governmental agencies, start-ups and multinational companies, and 
clinical patient safety leaders. Dr. Cafazzo and his team are the biggest critics of poorly  
designed health technologies and their ineffectiveness.  

Dr. Cafazzo is also Lead at eHealth Innovation, a state-of-the-art research facility within  
Toronto General Hospital, devoted to the evaluation and design of healthcare technology. 
Most recently, Dr. Cafazzo was name as the inaugural chair holder of the Wolfond Chair in 
Digital Health.  

From UX to PX: How healthcare can embrace 

the culture of human factors informed design 
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Prof. Fanny Chevalier 
Assistant Professor, Department of Computer Science  
and Department of Statistical Sciences, University of Toronto 

 
Abstract 
Data, “the oil of the digital era”, has came to be the most valuable resource of our modern 
society. As a scientist, I find it exciting to see news outlets using more and more data 
graphics to communicate facts, stakeholders increasingly rely on data analytics to gain  
insight into our world and make informed decisions, and governments increasingly promote 
and engage in open data. In the meantime, it is also daunting to witness how destructive 
fake news, rumours and falsehoods can be to a general population poorly prepared to  
engage in evidence-informed reasoning. 

I will discuss one of the most important societal challenge of our times: visualization literacy, 
defined as the ability to understand, find, collect, interpret, and support arguments using 
visual representations of data. Through a sample of my recent research projects focusing on 
visualization creation, visual communication and visualization education, I will share 
my reflections on how we can cultivate an informed citizenry capable of critical thinking, 
reasoning, and knowledge-based decision making. 

Biography 
Dr. Fanny Chevalier is a Assistant Professor at the Department of Computer Science, and 
Statistical Sciences at the University of Toronto, where she conducts research in data visuali-
zation and human-computer interaction. In particular, she has been interested in addressing 
the challenges involved in the design, implementation, and evaluation of novel interactive 
tools supporting visual analytics and creative activities, with primary focus on interactive 
tools for the visual exploration of rich and complex data, visualization education, the design 
and perception of animated transitions, and sketch-based interfaces.  

Prior to joining UofT, Dr. Chevalier was a Research Scientist at Inria, France until 2017, and 
in earlier years, a postdoctoral fellow at the University of Toronto, Ontario College of Art and 
Design University (OCADU), and Inria-Microsoft joint center in Paris. She obtained her PhD in 
Computer Science from the Université de Bordeaux in 2007. Her research papers have  
received awards at the premier venues in Human-Computer Interaction (ACM CHI, ACM 
UIST) and her work on sketch-based animation system from CHI 2014, released by Autodesk 
as SketchBook Motion has been awarded as the Apple iPad App of the Year for 2016. She 
has also consistently served in the organising and program committees for ACM CHI, ACM 
UIST and IEEE Infovis conferences for the past decade. 

CLOSING KEYNOTE ADDRESS 

Seeing Beyond the Chart: How to cultivate  

critical thinking through visualization  
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STUDENT PRESENTATIONS - SESSION I 

1. Examining the effectiveness of tactical breathing and biofeedback 
via mobile applications and wearable technologies on marksman-
ship performance as part of the Road to Mental Readiness training 
 Ramtin Lotfabadi, PhD Candidate, University of Waterloo 

Attenuating injurious stress during adverse events is critical to enhanced performance during 
a precision task such as marksmanship. The present study builds on research and  
development by Defence Research and Development Canada on biofeedback, wearable and 
mobile technologies as decision support tools for a resiliency training program designed for 
enhancing short-term performance in tandem with longer term preparedness of military  
personnel. The study examines the effects of intervention support technologies on arousal 
management through tactical breathing for marksmanship performance-enhancement in 
situations of extreme stress and fear. The principle hypothesis is that the administration of 
tactical breathing with the aid of the wearable/mobile technology in early levels of personnel 
preparedness, will enhance shooting accuracy through the restoration of heart rate and  
regulation of heartrate variability of a shooter. 60 civilian candidates - male and female - 
between the ages of 18 and 55, with no prior shooting experience were recruited and  
randomly assigned to control or experimental conditions. Tactical breathing training and 
support technologies were provisioned in the experimental group. Each participant fired 40 
rounds with a semiautomatic rifle at stationary targets in two sessions, one week apart. Shot 
accuracy and grouping will be measured and performance will be compared between and 
within groups. Measures of stable and dynamic psychophysiological states and traits  
including data from the biofeedback system, HR and HRV monitoring devices, along with 
subjective scales of NEO Five-Factor Inventory, State-Trait Anxiety Inventory, and the Connor-
Davidson Resilience Scale will be analyzed by applying MANOVA to evaluate relationships 
between multiple influencing factors on performance and stress handling. At the present 
time, data collection is nearing the end and preliminary analysis is conducted. The goal and 
direction of this research as part of a broader research program is to apply the findings to the 
design of enhanced stress-attenuating biofeedback systems.  

Session I: Human Performance & Virtual Reality 
Moderator: Adam Reiner, PhD Candidate, University of Toronto 

Expert Reviewer 

Dr. Philip Farrell 

Defence Scientist, Defence Research & Development Canada  

For more information about Dr. Farrell, visit the IUW website. 
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STUDENT PRESENTATIONS - SESSION I 

2. Application of human reliability assessment to the cockpit with 
touch screens  Yundong Guo, PhD Candidate, University of Toronto 

Background: With the rapid development of avionics industry, most cockpits has introduced 
touch screens technology. It is vital to explore the safety risk of doing so. The application of 
this technology changes the situational environment and cognitive process in the interaction 
between pilot and aircraft so that it may give rise to new human error risk.  
Objective: To understand the causal relationship of human error and quantify human  
reliability in flight, we need to develop a human reliability analysis method for assessing the 
safety risk in aviation. 
Progress to date & future work: Our team has completed several lab studies. One of the lab 
studies evaluated the influence of display position of touch screens on the pilot performance 
in a simulated cockpit. The results indicate that display location has a significant impact on 
flight safety. The ergonomic experiment of the influence of vibration on human performance 
implies that the identified success rate of vertical scale band is higher than horizontal band. 
In addition, we also performed the thermal comfort and oxygen deficit experiment in an  
imitative chamber of environment. The next stage is to focus on the simulation study of  
human error mechanism and error risk based on a specific mission in a simulated cockpit. 
Expected contributions: The expected contributions of this work are providing a framework 
showing the relationship among various factors that could affect flight safety when using 
touch screens in cockpit. Furthermore, a new probability safety assessment method will be 
developed to support the usability and reliability of interactive displays in most cockpits.  
 

3. Effects of Simulated Masonry work on Physical Strength and  
Cognitive Performance  Qian Zhang, PhD Candidate, University at Buffalo 

Background: Construction industry remains one of the most hazardous industries and fatigue 
problems in this typical area can be classified an essential result of exhaustion of physical 
strength or mental workload. Moreover, overexertion in lifting remains one of the leading 
causes of nonfatal injuries in this dangerous area. 
Purpose: This study was conducted to investigate construction workers’ performance in both 
physical and mental performance after implementing the heavy physical workload, as well as 
perception of fatigue and lifting strategies during the heavy physical task, and their  
correlation with mental workload.  
Method: A group of 10 student subjects were recruited in the experiment, including five  
sections: a. pre-strength test; b. pre-mental task; c. heavy physical (wall-building) task;  
d. post-strength test; f. post-mental task. Motion capture system and heart rate monitor were 
employed to measure the kinematic, along with questionnaires (Situation Awareness SART, 
NASA_TLX) to measure the mental workload.  
Result: The result showed that heavy physical workload was not significantly affecting the 
physical strength and mental performance. The Rating of Perceived Exertion (RPE) of whole 
body increased at the first five mins of building 1st wall and 2nd wall, and last five mins of 
entire wall building task. The time ratios of bending angle (0-30°, 30°-60°) reduced 
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STUDENT PRESENTATIONS - SESSION I 

(F=23.38, p<0.01; F=6.18, p<0.001), but the bending angle (60°-90°) increased (F=57.49, 
p<0.001) during the three time periods. The percentage of physical strength decreases with 
when the time ratio of bending angle <30° increases. Bending (30°-60°) time ratio of 1st 
wall was significantly related with NASA (r=0.829, p=0.011), and NASA-mental (r=0.827, 
p=0.011) and performance (r=-0.728, p=0.041).  
Conclusion: The results of this study demonstrate that heavy physical workload may not  
decrease the physical strength significantly and may increase mental performance. Lifting 
strategies varied through the different time periods and different subject.  
 

4. Characterizing the learning curve of a virtual intracorporeal  
suturing simulator  Yaoyu Fu, PhD Candidate, University at Buffalo 

Introduction: The virtual basic laparoscopic skill trainer suturing simulator (VBLaST-SS©) was 
developed to simulate the intracorporeal suturing task in the Fundamentals of Laparoscopic 
Surgery (FLS) program. The purpose of this study was to evaluate the training effectiveness 
and participants’ learning curve on the VBLaST-SS© and to assess whether the skills acquired 
on the VBLaST-SS© transfer to the FLS trainer box (and vice versa).  
Methods: Fourteen medical students from first to third year participated in the study. Partici-
pants were randomly assigned to two training groups (7 per group): VBLaST or FLS, based on 
the modality of training. After a baseline test on both systems, participants practiced on their 
assigned system for one session a day, five days a week for three consecutive weeks. In each 
training session, they practiced 30 minutes or up to 10 trials. After the last training session, 
participants performed the intracorporeal suturing task on both systems as their post-test 
performance test. They then came back two weeks later to perform on both systems for skill 
retention assessment. Participants’ performance scores were calculated based on the original 
FLS scoring system. The cumulative summation (CUSUM) method was used to evaluate  
learning. Two-way mixed factorial ANOVA was used to compare the effects of group, time 
point (baseline, post-test, and retention), and their interaction on performance.  
Results: Based on the learning curve, after 7 days of training, most of the participants in each 
group reached the predefined proficiency level. The CUSUM learning curve shows that, thir-
teen out of fourteen participants’ CUSUM curves showed a negative trend during the training 
period, which indicates a trend toward achieving the 5% failure rate after further training. 
Conclusion: The VBLaST-SS© is effective in training laparoscopic suturing skill. Participants’ 
performance of intracorporeal suturing increased significantly after training on both systems. 
 

5. Investigating the Accuracy and Precision of the FOVE 0 Virtual  
Reality Headset Mickole Mulano, MEng Student, University of Toronto 

Achieving high accuracy and precision are critical to the quality of eye tracking data.  
Disparities in eye-based selection and acquisition can occur when gaze position measure-
ments are not reliably and accurately recorded. The FOVE 0 virtual reality (VR) system is the 
first commercially available head-mounted display with integrated infrared eye tracking  
sensors. Recently entering the consumer market as an inexpensive VR device for gaming 
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applications, the FOVE 0 has been capturing the interest of researchers for use in scientific 
research to understand the psychological and visual processes behind navigation tools.  
Accordingly, we present a quantitative investigation of the FOVE 0’s eye tracking perfor-
mance relative to the accuracy and precision of its eye tracking data, and its ability to accom-
modate diversity among eye physiologies. Data were collected from 20 participants, 10 with 
light-coloured irises and 10 with dark-coloured irises. We report that recorded gaze positions 
have a high accuracy (xangular offset= -0.10°), but low precision (s = 1.17°) when targeting a 
small blue circular stimulus as presented on a black background in a two-dimensional virtual 
environment. However, a closer examination of results indicate a large mean absolute error 
(MAE) (xangular offset=  8.73°) within the eye tracking data as well as a significant difference in 
MAE at the top-right and top-left quadrants of the field-of-view. Moreover, eye colour did 
not affect the accuracy and precision of eye-tracking data. With large MAEs and deviations in 
the sample data, stimulus presentation needs to be considered for peak performance of the 
FOVE 0 during eye-based selection and acquisition.  
 

6. Exploring Shared Awareness in Virtual Reality  
 Yiyi Shao, MDes Student, OCAD University 

Single player experience in virtual reality (VR) has been the dominant design method in both 
industry and academia for a while, however, there is always an awkward moment when only 
one headset is available, but no engagement is accessible for other people. This research 
explores the possibilities of generating shared awareness in a VR experience between the 
head-mounted display (HMD) wearer and other observers in the same physical space by 
merging wearable technologies, augmented reality, and the internet of things (IoT). By  
employing the combined methodologies of research through design and user-centered  
design, this research develops a series of prototypes including a customized VR head-
mounted display and an enhanced mobile game experience with an embedded communica-
tion system to examine the concept of shared awareness. The principal objective of this  
research is to argue that an engaging VR experiences should not just focus on the HMD 
wearer but also other third-party audiences, within the environment, or even remote 
telepresence participants. The first iteration of this research has explored a prototype called 
Rabbot which is a collaborative role-play VR and AR experience with a speculative cyberpunk 
background setting. An existing HMD has been customized with an IoT based microcontroller 
and components made in 3D printing and laser cutting. The AR mobile application was  
developed in Unity3D with Vuforia as an engine that can interact with the HMD and VR user. 
Future work for this research includes adding more interactions both in the VR and AR  
mobile applications and optimizations for the customized HMD. This research will be  
contributing to the new wave of innovation of mixed reality that will encourage more social 
aspects to this rapidly growing field. 
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8:30 Registration & Breakfast 

9:30  Opening Remarks 

Nazli E. Kaya & Catherine Solis, IUW 2018 Co-chairs 

9:45 Opening Keynote Address 

From UX to PX:  How healthcare can embrace the culture of human factors  

informed design 

Dr. Joe Cafazzo, Executive Director, Healthcare Human Factors 

10:30  Coffee Break 

10:45  Student Presentations (Session I) - Human Performance, Virtual Reality 

1. Examining the effectiveness of tactical breathing and biofeedback via mobile 

applications and wearable technologies on marksmanship performance as 

part of the Road to Mental Readiness training 

— Ramtin Lotfabadi, University of Waterloo 

2. Application of human reliability assessment to the cockpit with touch screens  

— Yundong Guo, University of Toronto 

3. Effects of Simulated Masonry work on Physical Strength and Cognitive  

Performance — Qian Zhang, University at Buffalo 

4. Characterizing the learning curve of a virtual intracorporeal suturing  

simulator — Yaoyu Fu, University at Buffalo 

5. Investigating the Accuracy and Precision of the FOVE 0 Virtual Reality  

Headset  — Mickole Mulano, University of Toronto 

6. Exploring Shared Awareness in Virtual Reality   

— Yiyi Shao, OCAD University 

12:15  Lunch & Poster Session - GB202 

1:45 Student Presentations (Session II) - Human-Centred Design, Healthcare 

1. Achieving Effective Wayfinding System in Hospitals: A Human-Centered  

Design in Collaboration with Information Personnel  

 — Dandi Feng & Polina Kabakova, University of Toronto 

2. Sharing the Reason for Use: Reducing Gaps in Patient Safety  

— Reicelis Casares Li, University of Waterloo 

SCHEDULE 
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2:15 Student Presentations (Session II) continued 

3. Coordinating care in a large public referral system: understanding the  

interface between family doctors and specialized care  

— Rodrigo Arcuri, University of Waterloo 

4. Designing for Engagement in Peer to Peer Support using Cognitive  

Behavioural Therapy with Gamification and the Proteus Effect  

— Long Ting Chan, University of Waterloo 

5. Mild Cognitive Impairment@Work: In Progress  

— Karan Shastri, University of Waterloo 

3:00 Coffee Break 

3:15 Student Presentations (Session III) - Applied Statistics, Surface Transportation 

1. Understanding and Mitigating Operating Room (OR) Interruptions  

— Suzan Ayas, University of Toronto 

2. A Social Approach to Pedestrian Intention Estimation  

— Abiramy Kuganesan, University of Waterloo 

3. Pedestrian Traffic Injury Among People with a Pre-existing Medical Condition 

or Physical Disability in Toronto, Canada   

— Arslan Daniel, University of Toronto 

4. Modeling Pedestrian Fatalities: A Look at Past and Future Trends  

 — Jeff Pascua, Lakehead University 

5. Predicting Environmental Demand and Secondary Task Engagement using 

Vehicle Kinematics from Naturalistic Driving Data  

 — Martina Risteska & Joey Chakraborty, University of Toronto 

4:30 Coffee Break 

4:45 Closing Keynote Address 

Seeing Beyond the Chart: How to cultivate critical thinking through visualization  
Prof. Fanny Chevalier, Assistant Professor, University of Toronto 

5:30 Closing Remarks & Presentation of Awards 

Fahimeh Rajabiyazdi & Prof. Paul Milgram, Human Factors Interest Group (HFIG) 

6:00  Closing Reception - GB202 

SCHEDULE 
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STUDENT PRESENTATIONS - SESSION II 

1. Achieving Effective Wayfinding System in Hospitals: A Human-
Centered Design in Collaboration with Information Personnel  
 Dandi Feng & Polina Kabakova, MI Candidates, University of Toronto 

Background: Physical barriers, cognitive capacity and information communication are aspects 
that are critical to the success of in-hospital wayfinding systems but not yet well-integrated. 
Despite past material and human efforts to address wayfinding challenges faced by hospital 
patrons, wayfinding remains a major problem in hospitals.  
Objective: The goal of this presentation is to explore information design and UX design  
solutions through a cross-sectional user research to improve hospital wayfinding in indoor 
spaces.  
Methods: We used a literature review to assess the current state of wayfinding systems in 
hospitals. A series of semi-structured interviews with hospital information clerks were  
conducted to evaluate the quality and usefulness of wayfinding resources that have already 
been implemented. In addition, the interviews assessed information clerks' attitudes towards 
the tools and resources that they use to provide directions and instructions to the visitors. 
Observations were conducted to gather non-verbal, qualitative data at two local hospitals in 
Toronto, Ontario. The collected data was analyzed using affinity diagram and deconstructed 
themes in order to understand the needs and pain points which could addressed through 
hospital wayfinding system and information redesign.  
Results & Discussion: Observational data identified 1) the most common and 2) the most 
effective wayfinding resources currently implemented at the two sites. Analyzed interview 
results suggested that traditional human interactions shared between the information  
personnel and visitors cannot be replaced by technology. Several design implications for  
future in-hospital wayfinding systems are: implement comprehensive signage, standardize 
tools, greater compliance and consistency, utilize digital technology appropriately, and  
specify security and privacy protocol.  
Contribution: This study value to existing publications on in-hospital wayfinding; it utilizes 
user experience design methodologies and knowledge translation tools to inform the design 
of a more effective wayfinding system.  
 

2. Sharing the Reason for Use: Reducing Gaps in Patient Safety 
 Reicelis Casares Li, PhD, University of Waterloo 

Background: Almost a third of seniors take 5 or more medications, also known as polyphar-
macy. Adverse drug events (ADEs) are the reason for one in nine visits to emergency  
departments (EDs) in Canada, costing the healthcare system $2.6 billion dollars each year. 
According to the Centers for Disease Control and Prevention (CDC), 1.3 million Americans 

Session II: Human-Centred Design & Healthcare 
Moderator: Sean Kortschot, PhD Candidate, University of Toronto 
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also visit EDs each year due to ADEs. The CDC advises adults to adhere to the following 
strategies to reduce the risk of ADEs: keeping a list of medications, following medication 
directions, asking healthcare providers about drug therapy, keeping up with blood tests, and 
taking all medications as prescribed.  
Objective: To understand how the inclusion of reason for use (RFU) can increase patient  
safety by decreasing communication efforts amongst physicians, pharmacist, and patients.  
Methods: Semi-structured interviews were conducted with 20 physicians, 20 pharmacists, 
and 20 patients on the use of RFU. The study took place across Waterloo, Kitchener,  
Mississauga, and Toronto.  
Results & Discussion: Results showed that participants agreed on the usefulness of including 
RFU on prescriptions, but some expressed concerns about the inclusion when the RFU has an 
associated stigma. Only 15% of physicians currently enter RFU on the prescription, 52.6% 
said it depends on the situation, and the remaining third stated that they never include this 
information. Some physicians (92%) saw the benefit of adding RFU information and were 
motivated to start adding it to prescriptions. Eighty percent of pharmacists stated they could 
have used the RFU in the last week, whereas 56% feel that having the information directly 
from the physician would help a great deal.  
Conclusion & Contributions: Sharing the RFU on prescriptions is seen as beneficial  
information to the majority of participants to help improve communication, and could assist 
physicians, pharmacists, and patients in safely managing medications. 
 

3. Coordinating care in a large public referral system: understanding 
the interface between family doctors and specialized care  
 Rodrigo Arcuri, PhD Candidate, University of Waterloo 

Background and Objectives: One permanent challenge for public referral systems in  
developing countries is that resources are limited and demand often greatly exceeds their 
supply, making it impossible to provide all individuals with effective care in optimal time. 
Unfortunately, studies concerning coordination of care are still scarce (Vargas et al., 2016). 
Literature warns of limited coordination between PHC and specialized care in Latin America 
due to deficiencies in information exchange (Harris et al., 2007; Vázquez et al., 2017). The 
research question of this study addressed how communication between family doctors and 
specialized health care providers is established in outpatient referral prioritization. 
Method: This study was conducted among a larger project investigating the socio-technical 
aspects of the outpatient referral prioritization system of Rio de Janeiro, Brazil, amounting to 
43 hours of fieldwork. The project has received clearance from the local ethics committee. 
Data collection included documentary analysis, semi-structured interviews with family  
doctors from PHFs who are also dispatchers for the decentralized outpatient referral prioriti-
zation system. Data analysis was conducted using concept maps (Crandall, Klein, and  
Hoffman 2006), which were idealized to answer the focus question "How does outpatient 
priority dispatch occur in your clinic?" and were divided into mutually-exclusive categories 
and compared afterwards. 
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Results & Discussion: Dispatchers independently assessed that around 95% of counter-
references (sent from specialized care to PHC) are underfilled in five possible ways. According 
to interviewees, this leads to difficulties in managing care by family doctors, requesting  
referrals for subsequent exams or consultations, and delays to the start of treatment. 
Conclusion & Contributions: Adequate communication and care coordination between  
different levels of care is fundamental to positively impact patients` health conditions. An 
improved design of this interface could lead minimizing rework from family doctors and  
dispatchers, as well as fostering safe and timely care. 
 

4. Designing for Engagement in Peer to Peer Support using Cognitive 
Behavioural Therapy with Gamification and the Proteus Effect  
 Long Ting Chan, MSc Candidate, University of Waterloo 

Background: Crowdsourcing studies combining online peer to peer (P2P) support and cogni-
tive behavioural therapy (CBT) found therapeutic value for mood disorders by asking 
strangers to cognitively appraise each other's negative thoughts. However, resulting  
commercialized products were criticized as unengaging. Gamification techniques using  
avatars and narratives present as solutions given documented success in persuading engage-
ment in health applications. This opportunity potentially evidences The Proteus Effect, a  
recognized phenomenon where players perform stereotyped behaviours of their avatars, but 
there are no studies exploring its efficacy in encouraging peer support behaviours. 
Objective: To understand if the Proteus Effect can persuade increased helpful contributions in 
a gamified P2P CBT platform, if avatars with stereotypical supportive qualities are used. 
Methods: Design and develop a computer game, randomizing players to either the helpful 
condition, where they play a female healer, or the unhelpful condition, where they play a 
male monster, to cognitively appraise the thoughts of non-player characters within a fantasy 
narrative. In an in-lab, mixed-methods approach, attitude change towards helping is  
measured with pre-test, post-test Helping Attitudes Scales, engagement is measured with 
platform usage metrics, and semi-structured interviews explore motivations for engagement 
and avatar identification. Multivariate analysis of variance and thematic analysis will be used 
for data analysis. 
Progress to date: The developed game is currently undergoing pilot testing with lab  
members, and the study is to run with participants from November to December 2018. 
Future work: Following the completion of the in-lab study, a field study where participants 
access the game on personal devices over 2 weeks is scheduled, to measure organic  
engagement. 
Expected contributions: 1) Evaluation of the Proteus Effect for motivating attitude change 
towards helping others; 2) identification of opportunities provided by avatars to encourage 
engagement in P2P CBT; and 3) a preliminary design on improving engagement in P2P  
platforms with gamification.  
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5. Mild Cognitive Impairment@Work: In Progress  
 Karan Shastri, MASc Student, University of Waterloo 

Work and engaging in activities give people a purpose in their lives. When people are not 
able to work due to a disabling condition like dementia, it takes away their sense of purpose 
and contribution to the society. There are around half a million people living with dementia 
in Canada, about fifteen to twenty percent of this population is diagnosed with early onset 
dementia. 
Assistive technology is playing an integral role in supporting people with dementia; however, 
the emphasis is on security, care, and safety. Often in the early stages of dementia, the  
person is high functioning and retains sufficient skills garnered from years of employment 
experience. 
MCI@Work is a digital tool being created for employees with different dementia/MCI  
diagnosis and their employers to collaboratively identify and develop strategies to support 
the individual’s vocational goals in sustaining paid work. The goal of this research is to  
identify, create, and evaluate functionalities for the Dementia@Work tool that enable it to 
support different abilities of employees living with early onset dementia and mild cognitive 
impairment. The transdisciplinary, international research will also explore the meaning of 
work as part of occupational and social life for people with early onset dementia/MCI, their 
families, as well as employers of people with dementia/MCI, as they relate to the experience 
of dementia/MCI in the workplace.  

Session III: Applied Statistics & Surface Transportation 
Moderator: Dengbo He, PhD Candidate, University of Toronto 

1. Understanding and Mitigating Operating Room (OR) Interruptions  
 Suzan Ayas, MASc Student, University of Toronto 

Background: Interruptions, defined as a break in primary task activity due to external sources 
[1], are frequent in the operating room (OR) environments [2]. It has been suggested that 
interruptions contribute to surgical errors [3]. So far, studies were able to show the  
prevalence of interruptions; however, evidence for the relationship between interruptions 
and errors is limited [4]–[6]. Although this link has not yet been well established, efforts are 
still underway to reduce interruptions with the motivation to improve surgical outcomes. For 
such efforts, it is important to understand which types of interruptions should be blocked or 
mitigated. Overall, a systems approach is needed to explore the complex dynamics of the OR 
to understand which interruptions may be related to surgical errors and how these interrup-
tions can be mitigated to improve surgical outcomes.  
Objectives: (1) To perform statistical analyses on naturalistic OR data to identify which  
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distractions/interruptions may be related to surgical errors (2) To explain the relationships 
between errors and interruptions using a systems approach and existing cognitive theories 
(3) To identify appropriate techniques to eliminate/mitigate the interruptions that may have 
detrimental effects on surgical outcomes 
Methods: The operating room BlackBox (ORBB) is a naturalistic dataset collected inside ORs 
at Toronto St. Michael’s hospital that consist of audio-video recording of ORs, video  
recording of laparoscopic operations, and patient physiological data. Statistical models will 
be built to identify the effects of interruptions on surgical errors and based on the findings 
from these analyses and the literature appropriate mitigation techniques will be suggested.  
Progress to date & Future work: Research gaps in the literature were identified. Statistical 
analyses are to be conducted on the ORBB dataset. Based on the results and the previous 
literature, mitigation techniques will be proposed. 
Expected Contributions: To the best of our knowledge, no research to date investigated the 
relation between interruptions in the OR and surgical errors.  
(See online abstract for references.) 
 

2. A Social Approach to Pedestrian Intention Estimation  
 Abiramy Kuganesan, Undergraduate Student, University of Waterloo 

Increasing concerns have risen regarding the safety and predictability of human interactions 
with autonomous vehicles. The estimation of pedestrian intention and prediction of crossing 
behaviour are important research questions. Human decision making is a complex process, 
which is shaped by environmental sensitivities, personal motives, demographic influences, 
social and formal norms associated with geographical location, etc. Social constructs and 
interactions are critical to governing safe operation of motorized vehicles in urban districts. 
Ambiguities in pedestrian-vehicle interactions is contingent on social cues. Autonomous  
vehicles present challenges to the resolution of such ambiguities. In particularly, studies are 
needed to address concerns regarding the behavior of sporadic persons such as children and 
developmentally delayed individuals. To understand the predictors that contribute to decision 
making in crossing behavior of such individuals, a comprehensive review of the literature 
was conducted as it pertained to the general public. In essence, this work aims to identify 
and understand the impact and relation that the identified social variables have on crossing 
behaviour such that they can be extrapolated to improve future autonomous vehicle  
strategies, prediction, navigation, as well as safety buffers around such individuals. Current 
vision based pedestrian intention estimation algorithms tend to treat pedestrians as dynamic 
bodies and often neglect social variables and interrelations in their predictions. With the aim 
of laying the framework for understanding the intention of sporadic individuals in crossing 
situations, this work proposes contextual considerations that could improve existing  
intention algorithms by accommodating for social factors. Analysis of social variables and 
study of the interrelation between these variables as they influence decision making in the 
crossing context has been performed. Design approaches for augmenting social behavioural 
indicators in visual reasoning algorithms for understanding pedestrian intention are currently 
in conception and future research directions will be proposed.  
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3. Pedestrian Traffic Injury Among People with a Pre-existing Medical 
Condition or Physical Disability in Toronto, Canada  
 Arslan Daniel, MA Candidate, University of Toronto 

Background: Research into disability and pedestrian motor vehicle collisions (PMVC)  
emphasizes acquired disability, with little attention given to the presence of a pre-existing 
medical condition or physical disability (PMCPD) as a collision risk factor. The needs of  
pedestrians with PMCPD are overlooked or at best misunderstood within a prevention and 
infrastructure context that clearly privileges “able” bodied pedestrians.  
Object of Study: This research aims to 1) explore the relationship between PMCPD and  
sustaining pedestrian injury and 2) identify factors that impact or affect injury severity and 
frequency among pedestrians with PMCPD in Toronto, Canada.  
Methods: Collision data were obtained from the Toronto Police Services’ collision reporting 
center for the years 2000-2016. These data include: collision classification, pedestrian and 
vehicle action, injury severity and initial impact type. In this paper, we report on the results of 
an exploratory retrospective analysis of these data, comparing collision events between two 
groups, PMCPD and non-PMCPD pedestrians. The Chi-square test of independence is used to 
determine if there is a significant relationship between pedestrian condition and among the 
contributing factors of pedestrian/driver action, location coordinate and etc.  
Results & Discussion: Examining PMVC events revels that pedestrians with a PMCPD are 
more likely to be hit while crossing without the right of way that is significantly related to 
ableism of infrastructure. Pedestrians with a PMCPD have a greater association to sustaining 
injuries at uncontrolled mid-block locations, which often results in greater injury severity. 
Intervention planning and implementation must acknowledge differences in PMVC events 
between pedestrians with and without a PMCPD.  
Conclusion: The needs of pedestrians with PMCPD must be considered when designing and 
evaluating road environments, to ensure they are not at increased risk of PMVC. People who 
identify as having a PMCPD should be included in the conversation about pedestrian injury 
prevention in meaningful ways.  
 

4. Modeling Pedestrian Fatalities: A Look at Past and Future Trends  
 Jeff Pascua, MSc Candidate, Lakehead University 

Pedestrians are an integral part of the contemporary transportation system. However,  
pedestrians are the most vulnerable to injury as compared to other modern transportation 
modes. In these times of shifting demographics and infrastructural changes, it is essential to 
understand the extent of change that these factors may have on future pedestrian safety. 
This study was done to quantitatively predict the magnitude of United States pedestrian  
fatalities to the year 2035. Additionally, this study aims to identify pedestrian cohorts that 
have increased likelihoods of pedestrian fatality involvement. 
Annual pedestrian fatality and travel data between 1975 and 2015 were extracted from the 
United States’ Fatality Analysis Reporting System (FARS) and National Household Travel  
Survey (NHTS), respectively. Historical exposure-adjusted pedestrian fatality trends were first 
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modeled under a “no-intervention” scenario to quantitatively assess the effectiveness of 
traffic safety countermeasures. Next, demographic-stratified fatality projection models were 
constructed to the year of 2035 using the SPSS (V24) CURVEFIT procedure. Regression  
models were evaluated based on AIC and practicality. For consistency, quadratic, logarith-
mic, compound, growth, exponential and logistic models were chosen across all cohorts. 
Results indicate that annual fatality counts among child pedestrians (ages 5-15) have been 
decreasing over time, albeit with a declining rate, suggesting that child-specific counter-
measures have been effective. Relatively large fluctuations in pedestrian fatality counts were 
observed for adult pedestrians (ages 20-54) of both sexes, which may be an indication of an 
elevated sensitivity to economic influences. Lastly, fatality counts among elderly pedestrians 
(ages 65 and over) were forecasted to increase through 2035, thus connoting that this cohort 
is at elevated fatality risk. 
The proposed framework is intended to advise transportation agencies and policy makers in 
setting traffic-related fatality reduction targets in accordance with Vision Zero doctrine. The 
findings presented here may also be used to support the development of demographic-
specific pedestrian fatality countermeasures from the perspectives of public health or  
transportation engineering.  
 

5. Predicting Environmental Demand and Secondary Task Engage-
ment using Vehicle Kinematics from Naturalistic Driving Data  
Martina Risteska, MASc & Joey Chakraborty, MASc Student, University of Toronto 

In this paper, we focus on exploiting the vehicle kinematic signals from a naturalistic driving 
dataset to estimate motor control difficulty associated with the driving environment (i.e., 
curvature and poor surface condition), and detect whether the driver was engaged in a  
secondary task or not. Advanced driver assistance systems can exploit such driver behavior 
models to better support the driving task and improve safety. Hidden Markov models were 
built from sequential data; lateral (x-axis) and longitudinal (y-axis) acceleration were used to 
classify motor control difficulty (lower vs. higher), whereas GPS speed and steering wheel 
position were used to classify secondary task engagement (yes vs. no). The resulting accuracy 
for lower motor control difficulty classification was 72.03%, whereas 71.27% was achieved 
for higher motor control difficulty. Cases of engagement in secondary task vs. not were  
classified with 84.4% and 74.0% accuracy, respectively.  

All oral and poster presentation abstracts are available online at  

IUW2018.MIE.UTORONTO.CA  
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1. Enabling Insight Through Touch in Information Visualizations 
 Caroline Wong, MASc Candidate, University of Waterloo 

2. Interacting in Virtual Reality Systems with 3D Printed Objects 
 Marco Moran-Ledesma, MASc Student, University of Waterloo 

3. Descriptive analysis of ergonomic outcomes  
for females during simulated masonry work   
 Su Shen, MASc Student, University of Waterloo 

4. Influence of Hierarchy on Communication  
during Robot-Assisted Surgery   
 Taylor Kunkes, PhD Candidate, University at Buffalo 

5. Identifying the Factors Influencing Older Adults’  
Perceptions of Fully Automated Vehicles  
 Shabnam Haghzare, PhD Candidate, University of Toronto 

6. The Effect of Emotion on Trust in Automation  
 Siti Nandiroh, PhD Candidate, University of Waterloo  

7. Self-management of and Cognitive Therapy  
for Stress from Communication Channels  
 Abdul Kawsar Tushar, MSc Student, University of Toronto  

8. The Likelihood to Recommend (L2R) Prediction using Quality  
of Experience (QoE) Measurements: A Longitudinal Study  
 Amin Azad, MASc Student, University of Toronto 

9. Sustainable Information Services  
 Brian Sutherland, PhD Student, University of Toronto  

10. What Do I Wear?   
 Savaya Shinkaruk, MDes Student, OCAD University 

11. “It’s the little things that matter" - A ready-to-assemble  
SMARTKIT to help people organize consumables at home  
by hacking furnishings through a do-it-yourself approach  
 Ling Ding, MI Student, University of Toronto 
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BRONZE  SPONSORS  

We would like to acknowledge this sacred land on which the University of Toronto operates.  
It has been a site of human activity for 15,000 years. This land is the territory of the Huron-Wendat  
and Petun First Nations, the Seneca, and most recently, the Mississaugas of the Credit River. The  

territory was the subject of the Dish with One Spoon Wampum Belt Covenant, an agreement between 
the Iroquois Confederacy and Confederacy of the Ojibwe and allied nations to peaceably share and  
care for the resources around the Great Lakes. Today, the meeting place of Toronto is still the home  

to many Indigenous people from across Turtle Island and we are grateful to have the opportunity  
to work in the community, on this territory. 


