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ABSTRACT 
 
Obesity and mental illness are two major health epidemics affecting millions of Canadians each 
year. We have begun to realise that these two health crises are not isolated from one another, but 
connected through numerous bi-directional associations. However, there is an education 
deficiency surrounding these conditions that manifests as stigma and a lack of understanding 
towards people affected by obesity or mental illness. The Online Psychiatric Education Network 
is a collaborative initiative developed by Biomedical Communications and Women’s College 
Hospital. It aims to bridge this knowledge gap by creating an eLearning module that explores 
the relationship between obesity and mental health. The main component of the module is a 3D 
animation that physicians could use to engage and educate their patients. The animation intends 
to not only guide patients through their treatment process, but also build empathy in physicians 
for their patients and open avenues of communication. Design research methods are used to 
evaluate the effectiveness of the animation, along with pre/posttests to gauge knowledge 
improvement. Quantitative and qualitative survey formative feedback is used to optimize the 
final resource for our target audience. The final animation will be accessible online to support 
health care communities across Canada, marking an important step toward overcoming two 
epidemics currently facing Canadian society. 
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INTRODUCTION 
 
The negative impact that obesity and mental illness pose to Canadian health and society is 
significant and well-documented; nearly two thirds of Canadians are overweight, while one in 
five are affected by mental health issues (Smetanin et al., 2011; Twells et al, 2014). This 
increasingly high prevalence generates an enormous economic burden nationwide: obesity and 
mental illness cost Canada $7 billion and $50 billion each year respectively, in health care, social 
services, and lost productivity (Mental Health Commission of Canada, 2013; Ogilvie and 
Eggleton, 2016). Studies examining the connection between obesity and mental health have 
implicated obesity in multiple mental illnesses, including mood, anxiety, cognitive, and eating 
disorders (Cameron et al, 2012; Scott et al, 2007, 2008). Conversely, individuals suffering from 
enduring mental health issues are two to three times more prone to becoming obese, especially 
teenagers and adults (De Hert et al, 2011; National Obesity Observatory, 2011). 
 
There are many variables that contribute to the bi-directional interplay between obesity and 
mental health, and it is important that they are recognised when deciding on a treatment plan. 
Neurobiological, psychological, and sociological factors all need to be considered (Taylor et al, 
2011). For instance, obesity among psychiatric patients is attributed in part to metabolic side 
effects of antipsychotic medications (Devlin et al, 2000), while common weight-management 
strategies, such as exercise, have been shown to have positive benefits on both mental and 
physical health (Allison et al., 2009). When applied to intervention strategies, awareness of these 
bi-directional interactions translates into monitoring the weight of patients diagnosed with 
mental illness, and similarly, the mood of patients with obesity (National Obesity Observatory, 
2011). Teaching this mindfulness to primary health care professionals is the first step towards 
improved treatment outcomes (Sharma, 2012). 
 
Herein lies the education challenge, since so few educational visualisations detailing the 
interaction between obesity and mental health currently exist. The eLearning 3D animation 
created and evaluated in this masters research project will be the first to bridge the dual topics of 
obesity and mental health, and will do so in a way that is respectful to affected populations, 
faithful to current scientific literature, effective in garnering attention to its cause, and impactful 
by increasing physician and patient knowledge.  
 
This 3D animation will form the core of a new module for the Online Psychiatric Education 
Network (OPEN). OPEN was created by Dr. Leila Lax, Biomedical Communications, 
University of Toronto, and Dr. Valerie Taylor, Psychiatrist-in-Chief, Women’s College Hospital 
(Lax et al., 2015). The module on Obesity & Mental Health will be the fourth OPEN module 
for the continuing professional development of family physicians with an embedded animation 
for patient education. The animation aims to guide patients through their treatment process, and 
is intended to help physicians build knowledge and empathy, open avenues for patient 
communication, and provide a resource for visual explanations. A design research approach was 
used to evaluate the effectiveness of the animation, along with pre/posttests to gauge physician 
knowledge improvement. eLearning Design Survey formative feedback will be used to optimize 
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the final resource for the target audience. The final animation will be accessible online to support 
health care communities across Canada, marking an important  step toward overcoming two 
epidemics currently facing Canadian society. 
 
 
LITERATURE REVIEW 
 
The Education Gap 
 
The connection between obesity and mental health is one that is often overlooked, and many 
researchers have acknowledged the need to remodel intervention strategies to consider this 
comorbidity (Taylor et al., 2011; Allison et al, 2009; Mauro et al, 2008). Concomitant 
understanding of the two conditions is not only necessary to improve treatment results, but also 
critical in combating the stigma experienced by individuals with obesity and/or mental illness. 
Stigma is extremely damaging to both physical and mental health, increasing the risk of low self-
esteem, depression, and maladaptive eating behaviours (Myers and Rosen, 1999; Salas, 2015). 
Stigma may also lead to delay in initial treatment contact for those affected by mental illness 
(Wang et al., 2005). Unfortunately, discrimination is pervasive even among healthcare 
professionals; many physicians associate negative stereotypes with obesity, misjudging it as a 
consequence of behaviour or lifestyle (Schwartz et al, 2003). Primary care physicians are less 
likely to adhere to proper care management protocols with patients diagnosed with depression as 
compared to a physical illness such as asthma or diabetes, often failing to follow up with their 
treatment (Bishop et al, 2016). Professionalism literature documents a marked decline in 
empathy in medical students over the course of their careers, and new teaching materials must 
work to counteract this by addressing the stigma head-on (Cutler et al, 2009). 
 
These harmful attitudes are indicative of a pressing need for education among healthcare 
professionals. In recognition of the necessity to bridge the gap between mental and weight-
related disorders, the Toronto Charter on Obesity & Mental Health was devised in 2012. The 
goal of the Charter is to raise awareness among policy makers and healthcare professionals, 
encouraging them to prioritize the link between obesity and mental health during intervention 
strategies. Research has shown that individuals who are more knowledgeable about mental illness 
are less likely to endorse stigma (Corrigan et al, 2001). Similarly, physicians who possessed a 
greater understanding of obesity displayed lower levels of bias (Schwartz et al, 2003). 
 
The OPEN Obesity & Mental Health eLearning module aims to fill the current education gap 
and promote compassion through interactive animation. Educational videos have been found to 
improve attitudes and dispel myths about marginalized persons, and they are an effective strategy 
for making tacit knowledge explicit (Lax et al, 2009; Corrigan et al, 2001). This is especially true 
if the educational intervention contains a human-centric component in which a patient discusses 
their personal story and experiences (Corrigan et al, 2001). Taking this into account, the 3D 
animation created for this study will foster empathy by focussing on the internal narrative and 
external, explicit dialogue of a simulated patient. In addition to understanding the patient, 
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segments on the underlying science will be integrated in the animation. The final module will 
also include an online pretest and posttest with formative feedback to scaffold self-assessment 
(Lax et al, 2010). 
 
Currently Available Resources 
 
An environmental scan of Internet-based resources found no animations that address the 
interaction between obesity and mental illness together in detail. Few 2D and 3D animations 
currently exist that singularly address either the topic of obesity or mental health (Figures 1-10). 
2D animations are largely layperson-directed infographics that focus on the statistics behind each 
disease, or serve as motivational appeals to live a healthier lifestyle (Figures 4-9). Several 2D 
animations tackled the topic of stigma through the use of allegory, and all of them were rendered 
in a cartoon style (Figure 8-9). 3D animations are mostly comprised of educational surgery 
videos that are used to reveal internal structures in a body and procedures (Figures 10-12). 
Although the rending style is very realistic, they tend to have a slower pace than the 2D 
animations. Clearly, there is a need for more 3D cinematic animations for health sciences 
education.  
 
 

 
 
Figure	1.	Canadian	Obesity	Network.	2009.	“Obesity,	the	Brain,	and	Mental	Health”	
http://www.obesitynetwork.ca/Obesity-the-Brain-Mental-Health-163		
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Figure	2.	Yamada-Goto,	Nobuko,	Katsuura,	Goro,	Nakao,	Kasuwa.	2013.	“Mental	Function	and	
Obesity.”	Functional	Brain	Mapping	and	the	Endeavor	to	Understand	the	Working	Brain,	Dr.	
Francesco	Signorelli	(Ed.),	InTech.	Doi:	10.5772/56228.	
http://www.intechopen.com/books/functional-brain-mapping-and-the-endeavor-to-
understand-the-working-brain/mental-function-and-obesity	
	
	

	
	
Figure	3.	Rehab	International.	“Is	Mental	Illness	a	Factor?”.	http://rehab-
international.org/drug-addiction/obesity 
 
 

	
	
Figure	4.	U.S.	Department	of	Health	and	Human	Services	(HHS)	and	the	National	Heart,	Lung,	
and	Blood	Institute	(NHLBI)	of	the	National	Institutes	of	Health	(NIH).	2014.	“Obesity	in	
Animation”.	https://www.youtube.com/watch?v=PicoKTde1Xo	
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Figure	5.	Kram	Gallery.	2015.	“Morning	Exercise	=	Mental	health.”	
https://www.youtube.com/watch?v=3ZBXldCxZEA	
	
	

 
 
Figure	6.	Andrej	Preston	2015.	“Obesity	Facts	and	Statistics.”	The	Infographics	Show.	
https://www.youtube.com/watch?v=IkoC3HZwe7Q	
	
	

	
	
Figure	7.	Institute	for	Psychological	Counseling.	2015.	“Alfred	&	Shadow-		A	short	story	about	
emotions.”	https://www.youtube.com/watch?v=SJOjpprbfeE	
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Figure	8.	Matthew	Johnstone.	2012.	“I	had	a	black	dog,	his	name	was	depression.	World	Health	
Organization.	https://www.youtube.com/watch?v=XiCrniLQGYc	
	
	

	
 
Figure	9.	Drench	Design.	2015.	“OnePoll-	Mental	health	animation.”	
https://vimeo.com/143146217	
	
	

	
	
Figure	10.	Barnabas	Health.	2014.	“Obesity	Procedure	Gastric	Bypass	Animation.”	
https://www.youtube.com/watch?v=BO-EHVvAklo	
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Figure	11.	Nucleus	Medical	Media.	2009.	“Bariatric	Surgery	(LAP	Band,	Gastric	Bypass,	Roux-en-
Y).”	https://www.youtube.com/watch?v=I8D8zpLqpw8	
	
	

 
 
Figure	12:	Nucleus	Medical	Media.	(2015)	“Brain	and	Mental	Health.”	
https://www.youtube.com/watch?v=MyxCjnHqBq8	
	
 
The Need for 3D Animation in eLearning 
 
There are many continuing professional development (CPD) resources geared towards refining 
physician knowledge and skills, and physicians report spending a considerable amount of time on 
CPD activities. However, despite high levels of participation and expectations, many studies 
have demonstrated that the most popular CPD delivery methods used, i.e. large scale didactic, 
conference presentation, are largely unsuccessful in improving physician performance (Davis et 
al, 1995, 1999). Traditional CPD conferences remain prevalent despite newer and more effective 
educational interventions (Bloom et al, 2005). 
 
Internet-based eLearning has emerged as a promising alternative to traditional lecture-style 
CPD courses, combining the advantages of being lower-cost and more convenient and 
demonstrating knowledge enhancement through the use of embedded multimedia components 
(Choules, 2007). A notable aspect of eLearning is the ability to incorporate interactivity, which 
has been shown repeatedly to benefit long-term retention of information (Davis et al, 1995, 
1999). In fact, eLearning groups have started outperforming traditional classroom groups as 
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measured by test scores, with more and more higher-education institutions offering online 
alternatives to in-person learning (Zhang et al, 2004). By way of its numerous capabilities, 
eLearning has been used as a medium for cognitive scaffolding, enabling physicians to build 
medical literacy and professional skills (Lax et al, 2009). 
 
The key benefit of eLearning is that it can incorporate multiple media concurrently. The 
multimedia effect postulates that people learn more deeply from words and pictures than from 
words alone, especially when verbal and pictorial representations are integrated spatially and 
temporally, which is more readily achieved within an animation than from a static image beside a 
block of text (Mayer, 2002). As such, scientific animations have successfully been used in the 
past to educate students (Rotbain et al, 2008). A meta-analysis of instructional animations 
showed an overall advantage over static pictures, particularly when the animation was highly 
realistic and representational (Hoffler and Leutner, 2007), as in 3D animation.  
 
	
 
METHODS 
 
Research Question 
 
This project was guided by the following media design research question: Can a 3D animation 
be effectively designed to convey patient attributes, evoke empathy, and communicate scientific 
concepts through explanatory medical visualizations that will result in improving physician 
knowledge about the co-morbidity of obesity and mental health? 
 
Media Design  
 
Theory-based Design  
Animations must be designed judiciously to provide maximum benefit, especially for the dual 
context of physician learning and patient education. When irrelevant information in an 
animation is perceptually salient instead of thematically important, subjects become unable to 
extract the key information they need to understand the scene (Lowe, 2003). 3D animations can 
consequently become too spatially complicated, overwhelming the working memory of learners 
and causing them to experience cognitive overload (Huk, 2006). To resolve this issue, the 3D 
animation on Obesity & Mental Health will be designed with the cognitive load theory of 
multimedia learning in mind, and integrate five established solutions to reduce cognitive load, 
which are:  

1. To offload visual processing by replacing inline text with narration, minimizing 
distraction and allowing the viewer to focus visually only on the animation.  

2. Difficult concepts will be accompanied by pretraining, or the chunking of information 
into logical components, before introducing the system as a whole, thus priming the 
viewer to receive more complex information.  
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3. Any extraneous material will be removed that might confuse or overwhelm the viewer 
and prevent understanding.  

4. Words and pictures will be aligned temporally and spatially, allowing for a unified 
presentation and reducing incidental cognitive processing for the viewer.  

5. Redundancy in the animation will be removed, as simultaneous animation, narration, and 
on-screen text have been shown to interfere with understanding (Mayer and Moreno, 
2010).  

 
In addition, the animation will also make use of visual cuing strategies to guide attention, further 
decreasing the cognitive load on the viewer (de Koning et al, 2007). 
 
Communication Objectives & Visual Design Strategies 
The objectives of the OPEN 3D animation on Obesity & Mental Health differ depending on 
the target audience that fall into two distinct categories of viewers: doctors, and their patients. 
For physicians, the aim was to invoke empathy and provide insight into the patient perspective, 
as well as to serve as a useful educational tool that the doctor could discuss with their patients. 
For patients, the objective was to create a valuable resource for those affected by both obesity and 
mental illness; it is important that a real world patient be able to identify with the main character 
in the animation. In order to achieve these objectives, we employed specific design strategies, 
focusing on specific elements and the overall aesthetic of the animation, as explained below. 
 
First, we focused on creating a cinematic atmosphere for the animation through attention to 
environmental and behavioural details in each of the scenes. The reasoning behind this was 
twofold: not only do these details add to the realism of the scene, hereby helping to convince the 
viewer that the main character’s struggles are realistic and valid; but, they also serve as implicit 
elements that shed insight into the main character’s situation. For example, we utilized such 
details in the main character’s bedroom to simulate an environment that was unkempt and dusty 
(Figure 13a), while depicting the main character exhausted in bed despite the late hour (Figures 
13b, 13c). In this way, instead of explicitly listing symptoms of depression in the narration, we 
allow the viewer to implicitly draw their own conclusions about the main character’s mental 
health. These subtle cues allow for the portrayal of serious topics such as mental illness without 
being heavy-handed (Figure 13d).  
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Figure	13a.	Patient	bedroom		 	 								Figure	13b.	Patient	sleeping	

	

	  
 
Figure	13c.	Patient	bedroom	detail	 	 						Figure	13d.	Representation	of	stigma	

 
Second, the patient/main character was designed to be believable and to evoke empathy. The 
patient was rendered in a visual narrative (comic) style (Figure 14a), in order to avoid the ‘uncanny 
valley’ effect of having a character look eerily close to, but not quite, human (Mori et al., 2012). 
In order to give tangibility to her struggles, several shots were included where she is the focus of 
attention, and through the animation of her body language the medical artist was able to portray 
a sense of nervousness, hesitation, fatigue, and finally hope (Figures 14b, 14c, 14d, 14e). Save for 
the final scene, she is shown mostly to be stationary, representative of the symptoms of lethargy 
in depression. All of these details help build dimensionality of the main character, simulating real 
patients and making her as relatable as possible.  
 
 

 
Figure	14a.	Main	character	design  
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Figure	14b.	Body	language	-	nervousness      Figure	14c.	Body	language	cues	-	hesitation 
	

 
Figure	14d.	Body	language	cues	-	fatigue													Figure	14e.	Body	language	cues	-	hope	

 
Third, we utilized visual strategies to maximize salience and facilitate communication. One such 
strategy was the use of visual metaphor, or the replacement of complex concepts that may be 
difficult to portray with a symbolic representation. For example, binge eating disorder was shown 
through the gradual disappearance of pizza slices (Figure 15a), and patient drug non-compliance 
was shown through a single shot of a pill bottle in a trash bin (Figure 15b). During the scientific 
scenes, complex molecules such as neurotransmitters or cytokines were depicted metaphorically 
as spheres in order to simplify the scene and reduce visual clutter (Figures 15c, 15d). These 
symbolic representations allow us to illustrate complicated, multilayered subjects with in a way 
that is efficient and impactful.  
 
Colour was another important tool that we used strategically to establish mood and to place 
emphasis on certain scenes. The muted, desaturated world of the main character, meant to 
invoke the depression that she was experiencing (Figures 13a-13d, Figures 14b-14d, Figure15b), 
was heavily contrasted with the vibrant, highly saturated molecular world taking place inside her 
body (Figures 15c, 15d). Furthermore, the main character and her surroundings only regain 
colour at the end of the animation, symbolising the start of her journey to recovery (Figure 14e). 
Through these design strategies, we provide the viewers with visual cues to help focus their 
attention, make information more memorable, and may help deepen their comprehension of the 
science, the animation and the patient story as a whole. 
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Figure	15a.	Binge	eating	disorder		 	 						Figure	15b.	Patient	non-compliance	

 

 
Figure	15c.	Neurotransmitters		 	 							Figure	15d.	Cytokines	

 
Process of Design & Creation  
The entire animation was built using an assortment of computer software. Three dimensional 
modelling of organic objects, including the main character were created using Pixologic zBrush. 
Neurons were imported from NeuroMorpho.org using the NeuronBuild script created by 
Nicholas Woolridge (2017). The main character was brought into Adobe Mixamo for rigging, 
and then imported into Autodesk Maya, where the main texturing, lighting, and keyframe 
animation took place. Post-production effects were completed in Adobe After Effects, and 
sound editing was done in Adobe Premiere. (Appendix Figures A-E) 
 
 
Design Research  
 
This research study was approved by the Health Sciences Research Ethics Board at the 
University of Toronto, Toronto, Canada. The purpose of this study is to evaluate knowledge 
improvement and content, design and overall educational effectiveness of a 3D animation as a 
patient education resource on the co-morbidity of obesity and mental health.  
 
Methods  
An online design research study (Bereiter, 2002) was conducted that employed pre/posttests and 
quantitative survey analysis (Creswell, 2013) of a 3D patient education animation. 
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Participants 
Family physicians and psychiatrists were invited by email to participate in this study. All 
participants signed an informed consent form. 
 
Instruments & Procedures 
Study participants were asked to complete a 10-question knowledge pre-test online before they 
viewed the 3D animation. No answers were provided on pretest submission. The same questions 
were randomized on posttest. Upon completion, participants received answers to both their 
pretest and posttest.  
 
Study participants viewed the 3D animation online and were asked to complete an online survey. 
Lax’s eLearning Design & Usability Survey (2015) was used as a model to develop the 92 
question online survey for the Obesity & Mental Health patient animation. Demographics of 
practice and numerous design dimensions were examined to obtain feedback on animation 
content, visual style, character portrayal, narration, sound and perceived usefulness as a patient 
education resource.  
 
Analysis 
Quantitative survey and pre/posttest data were collected online and analyzed in Survey Monkey. 
Supplementary clarifying qualitative survey comments were summarized. Posttest results were 
compared with pretest scores in order to determine knowledge improvement. Survey feedback 
received was used formatively to refine the next iteration of the animation. The final iteration of 
the animation will be embedded within an eLearning module to be created for family physicians, 
that will undergo the next phase of design research studies with a patients and physicians.  
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RESULTS 
 
Participants 
Nine physicians participated in this design research study; 5 psychiatrists, 1 psychiatry resident, 2 
family medicine practitioners, and 1 psychotherapist/nephrologist.  
 
Education & Practice Demographics 
Seven of nine (78%) participants indicated that they did not learn about the relationship between 
obesity and mental illness during their medical school education and none of the 
psychiatrists/resident received any instruction on this topic during their specialty training. In 
spite of this, just over half (55%) of our respondents treat patients for weight-related issues and 
weight-related mental illness. Most of the physicians (89%) did however take time to discuss the 
relationship between obesity and mental health with their patients, with many taking less than 
10 minutes to cover the information with their patients, and very few (22%) providing any 
additional information resources. Sixty-seven percent of physicians reported experiencing patient 
non-compliance with antidepressant medication due to weight-related side-effects. (Appendix 
Tables C-K) 
 
Knowledge Self-assessment 
Prior to reviewing the animation, 4 physicians rated their knowledge on obesity and mental 
health as High, 4 as Medium, and 1 as Low (Table 5).  After reviewing the animation, 8 
participants rated their knowledge as High, while only 1 participant rated their knowledge as 
Medium (Table 1). The weighted average shifted from 3.03 to 3.89 on the 5-point scale. This 
demonstrates a marked improvement in the physicians’ confidence in their knowledge on obesity 
and mental health. 
 
Table	1.	Self-reported	level	of	knowledge	about	obesity	and	mental	health	(n=9)	
 
 Very Low Low Medium High Very High Weighted 

Average 
Pre-
animation 

0 1 4 4 0 3.30 

Post-
animation 

0 0 1 8 0 3.89 

 
 
Pre/Posttest Results 
Pre/posttest results demonstrated a 12% increase in knowledge from 87% on pretest to 99% on 
posttest (Table 2). The lowest score on pretest was 7/10 while the lowest score on posttest was 
9/10. Strong knowledge improvement was demonstrated and provided evidence of knowledge 
building impact of the Obesity & Mental Health animation.  
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Table	2.	Pre/posttest	results	
 
 Mean (%) 

 
SD (%) Lowest Score Median Highest Score 

Pretest 87 
 

12 70 90 100 

Posttest 99 
 

3 90 100 100 

Difference 12 
 

9 20 10 0 

 
On the Obesity & Mental Health knowledge pretest physicians had the most difficulty with 
questions relating to statistics (e.g. “Approximately what % of patients with obesity have binge 
eating disorder?”) and questions relating to the underlying scientific mechanisms of depression 
(e.g. “What do we think is the mechanism via which most antidepressants work?”). These 
questions were answered correctly 56% and 67% of the time, respectively (Table 3).  
 
Knowledge improvement was highly apparent on posttest and demonstrated by the fact that the 
most difficult questions mentioned above from the pretest were all answered correctly in the 
posttest, resulting in a knowledge gain from 56% to 100% (Table 4). On posttest all questions 
other than one on use of medication were answered correctly.  
 
Table	3.	Prestest	results,	ranked	by	most	difficult	
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Table	4.	Posttest	results,	ranked	by	most	difficult	
	

	
 
 
eLearning Design Research Survey Results 
 
Eight of nine (89%) of physicians agreed/strongly agreed that the 3D animation was interesting 
and informative and thought that their patients would also find it informative.  (Table 5). One 
participant was concerned that the animation could be confusing to patients and that the pace 
might be too fast. Participants did not navigate or review sections of the animation.  
 
Table	5.	3D	Animation,	overall	feedback	
 

	
	
 



	 20	

Eighty-nine percent agreed/strongly agreed that the amount of information in the animation was 
appropriate for patients, and all agreed that the information reinforced concepts that they discuss 
with their patients (Table 6). 
 
Table	6.	3D	Animation,	content	feedback	
	

	

	

	
	
 
Regarding the visual style of the animation, the participants were very satisfied with how the 
scientific content was portrayed, with 100% agreeing/strongly agreeing that the visual style of the 
scientific content was believable, appropriate, and successful in communicating the science 
(Table 7). All participants agreed/strongly agreed that the use of visual metaphor was effective, as 
was the lighting in evoking atmosphere.  Most participants indicated that the use of bold colours 
for the molecular world and grey desaturated colours for the external environment were 
appropriate. Three participants did not recognize elements of visual salience or may have been 
confused by the term in the question.  
 
Table	7.	3D	Animation,	visuals	feedback	
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Importantly, 100% of participants agreed/strongly agreed that the main character in the 
animation was portrayed realistically and that her struggles with mental illness, obesity, and 
stigma were depicted with respect. 67% of participants felt empathy towards the main character, 
and 89% believed that the main character effectively portrayed the patient experience (Table 8). 
 
	
Table	8.	3D	Animation,	character	feedback	
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In terms of audio, all participants agreed/strongly agreed that the narration was clear, engaging, 
easy to understand, and well-supported by the visual content (Table 9). Comments indicated 
that one word was mispronounced in the narration and that a shift in volume occurred.  
	
Table	9.	3D	Animation,	narration	and	sound	feedback	
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When asked about the usability of the animation as a patient education tool, 89% 
agreed/strongly agreed that it would be an effective patient education resource, and 78% stated 
that they would use the animation in their practice (Table 10). All the participants felt that the 
animation is a good knowledge building tool which could be helpful for physicians to use as a 
resource when explaining the intersection between obesity and mental health to their patients. 
89% agreed that they would recommend the animation to another health practitioner. 
 
Table	10.	3D	Animation,	as	an	educational	resource	feedback	
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DISCUSSION 
 
3D Animation as an eLearning Resource 
 
Design research results of this investigation demonstrated that the 3D animation has strong 
potential to be a useful eLearning resource and effective education tool for physicians treating 
individuals with obesity and/or mental illness. As the animation was mainly intended for a 
patient audience, we did not expect to see large gains in knowledge among physicians. However, 
it was interesting to note that although the physicians scored collectively very high on the 
knowledge pretest, the questions relating to the scientific mechanisms behind depression were 
frequently answered incorrectly. Furthermore, it was surprising for us to learn that so few 
physicians had been educated on the intersection between obesity and mental health, and even 
more so that psychiatrists were not exposed to the co-morbidity of these issues during their 
specialization training. This shows us that although the Obesity & Mental Health animation is 
targeted towards patients, physicians themselves may benefit from working through this 3D 
animation. 
 
The feedback received from participants regarding the use of the animation as an eLearning 
resource was very positive; physicians generally agreed that the animation would be appropriate, 
relevant, and interesting for their patients. Several physicians commented on the length of the 
animation (~5.5 minutes) as being very suitable for a patient education resource, with one 
participant stating, “[…] the utility of a 5 minute video for both patient and physician education 
is far superior to a more length animation.”  Moreover, not only does the animation length 
coincide with the reported amount of time doctors spend discussing obesity and mental health 
with their patients, but the content of the animation is well-aligned with the information that 
doctors want to convey (e.g. healthy lifestyles and behaviours). One doctor commented that they 
would find this animation “most useful as an educational tool for using with […] patients”. 
Thus, we envision doctors discussing the animation with their patients at the end of a meeting, 
or else providing a link to the animation as an additional resource.  
 
 
Design Strategies for 3D Animations  
 
Our use of visual design strategies in storytelling was well received with most participants 
agreeing that the use of visual metaphor, salience, colour, and lighting were effective within the 
animation. Much of the animation was devoted to developing the main character, and in the end 
we were successful in creating a patient who all participants agreed was realistic and believable. 
The majority of participants agreed/strongly agreed that they felt empathy towards the main 
character. Notably, one participant commented that the sections with the main character were 
“[…] slow, and made me feel slow too! In some ways, it provided me with an increased sense of 
how the character may be feeling”. Another comment stated that “You can relate to the 
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depression”. These comments demonstrate that by ‘showing’, through visualization and through 
action, instead of ‘telling’ through narration, the animation succeeded in invoking an emotional 
response in the viewer. 
 
 
Iterative Design & Limitations 
 
Design research participant feedback was analyzed and reviewed. Based on these results the 
research team made recommendations on how the animation could be improved and  specified 
changes to be made. Study results were very positive regarding the examination of numerous 
design dimensions, including animation content, visual style, character portrayal, narration, 
sound and perceived usefulness as a patient education resource. Two minor audio irregularities 
were identified and were addressed in the next iteration.  
 
Individual participants provided several suggestions that were discussed by the design research 
committee, but not integrated. Although almost all survey respondents agreed/strongly agreed 
that the impact of obesity through the main character was well portrayed, one respondent 
suggested that the patient be portrayed as more obese. Upon committee discussion,  it was 
agreed that given the diversity of the patient experience, the level of obesity of the main character 
is appropriate and should remain unchanged. Other interesting suggestions were made, such as: 
(1) showing the deterioration of the patient into obesity and depression in a “vicious cycle” and 
(2) that the animation finish with the patient doing a social activity, with friends.  We 
acknowledge that this would be a more complete retelling of the main character’s story, but given 
time and resource limitations (i.e. the length of the animation and the difficulty of creating and 
animating individual characters in 3D) extending the animation to show further patient 
deterioration or social improvement would be unfeasible at this stage.  
 
 
Next Steps 
 
The next phase of this design research study will involve a focus group with a sample patient 
population. Patients will receive the same pre-/posttest and eLearning Design Survey as did the 
physicians, and will view the animation in person instead of online. They will be given an 
opportunity to discuss the animation and provide formative feedback. A patient-based study is 
particularly important to evaluate the accessibility of the science discussed in the animation. In 
their feedback, several doctors expressed concern over the complex nature of some of the 
scientific segments of the animation, while others maintained that the content was at a level 
appropriate for the average mental health patient. It is essential for us to ask the patients 
themselves how they feel about the level of difficulty of the science shown within the animation. 
Intriguingly, one doctor stated that the science may be “[…] too much for many of my patients. 
When anxiety is high, the frontal lobes may not be ‘on line’ and [are] not able to take in a lot of 
information”. This may suggest that learning may take place more effectively in a patient’s own 
environment, where patients may be more relaxed and can view the animation at their own pace. 
Thus, a third design research study is planned for patients and physicians to use this animation 
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once it is embedded in the final module,  and implemented in the OPEN program at Women’s 
College Hospital. The Obesity & Mental Health module will case-based and contain 
Knowledge Translation commentaries, a reflective exercise, and additional information and 
resources that may benefit both doctor and patient.  
Conclusion 
 
In conclusion, this design research study successfully explored visual communication and design 
strategies in a 3D medical animation created for knowledge building and translation. It 
effectively explicated the interactions between obesity and mental health, while enhancing 
understanding of the patient experience.  
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Personal Reflections on Process, Outcomes & Experience 
Throughout the masters research project experience, I have learnt and accomplished more than I 
thought possible at the beginning. What once seemed like an insurmountable task was broken 
down into manageable parts with the help of my research committee and the BMC faculty, and 
bit by bit I made progress through my animation and design research. From utilizing new 
software to produce 3D animation, to writing scripts and ethics proposals, to learning how to 
conduct a design research study, I could not have done it without their support every step of the 
way. The knowledge and wisdom they have imparted and skills that I have built through this 
entire process will serve me well throughout my career. I am happy to say that I am proud of the 
final product I created and have enjoyed working with this team, and I eagerly look forward to 
continue collaborating with the OPEN program to finalize development of this eLearning 
module.  
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APPENDICES 
 
Survey Participants & Practice Demographics 
	
Table	A.	Demographics:	I	am	a	doctor	practicing:	

 
	
	
Table	B.1.	Self-reported	level	of	knowledge	about	obesity	and	mental	health,	prior	to	reviewing	
the	module:	

	
	
	
Table	B.2.	Self-reported	knowledge	about	obesity	and	mental	health,	after	reviewing	the	
module	

	
	
	
Table	C.	Did	you	learn	about	the	relationship	between	obesity	and	mental	illness	in	your	
medical	school	education?	

	
	
	
	 	



	 33	

Table	D.	If	you	are	a	psychiatrist	or	psychiatry	resident,	did	you	learn	about	the	relationship	
between	obesity	and	mental	illness	during	your	training?	

	
	
Table	E.	Do	you	treat	patients	for	weight-related	issues?	

	
	
Table	F.	Do	you	treat	patients	for	weight-related	mental	illness?	

	
	
	
Table	G.	Do	you	talk	to	your	patients	about	the	relationship	between	obesity	and	mental	
health?	

	
	
Table	H.	How	much	time	do	you	spend	talking	to	your	patients	about	the	relationship	between	
obesity	and	mental	health?	
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Table	I.	Please	elaborate	upon	what	you	discuss	with	your	patients	[regarding	obesity	and	
mental	health]	

	
	
Table	J.	Do	you	provide	any	information	resources	regarding	obesity	and/or	mental	health	to	
your	patients?	Please	explain.	

	
	
Table	K.	Have	weight-related	antidepressant	side-effects	ever	caused	any	of	your	patients	to	
stop	taking	their	medication?	
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Survey Comments 
	
Table	L.	Comments	on	the	animation	content	

	
	
	
Table	M.	Comments	on	the	animation	style	

	
	
	
Table	N.	What	did	you	like	best	about	this	animation?	

	
	
	
Table	O.	What	did	you	like	least	about	this	animation?	

	
	
	
Table	P.	Recommendations	for	improvement	
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Table	Q.	Other	comments	
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Process Work 
	
Figure	A.	Storyboard	

	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
Figure	B.	Shots	breakdown	



	 38	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 	



	 39	

Figure	C.	Model	List	
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Figure	D.	Animatic	screenshots	
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Figure	E.	Asset	development,	texturing	and	lighting	

	

	

	


