
Antenatal depression is a common illness affecting 
approximately 10% of women; however, less than 20% receive 
treatment. Building capacity for care begins with educating 
family physicians on mental health assessment tools, 
diagnosis, and management. A novel eLearning module has 
been created for OPEN using graphic narratives in a series of 
case-based scenarios to highlight implicit and explicit patient-
doctor interactions for knowledge translation to practice. 
Participants in this design research study demonstrated a 20% 
improvement in knowledge and provided iterative design 
feedback.  
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Introduction 
Antenatal depression is a common illness; between 10 and 

13 in every 100 women will experience major depression 
during pregnancy (Bennett et al., 2004). Untreated, it can 
negatively impact both the mother and her child. Pregnant 
women with antenatal depression have an increased risk of 
poor prenatal care, substance abuse, and postpartum 
depression (Zuckerman et al., 1989) and their children have an 
increased chance of preterm birth or low birth weight, 
behavioural abnormalities and long term problems with child 
health (Orr and Miller, 1995; Hammen, and Brennan, 2003; 
Steer et al., 1992; Weinberg, & Tronick, 1998; Zuckerman et 
al., 1990).  

Currently, less than 20% of women suffering from 
antenatal depression seek treatment (Marcus 2008). Often this 
is due to a lack of access to specialized mental healthcare. 
Thirty-five percent of Canadian family doctors rated access to 
psychiatrists as poor (National Physician Survey 2010), and 
even less access is available for individuals needing 
interdisciplinary or subspecialty treatment such as eating 
disorders, trauma, or antenatal depression (National Physician 
Survey 2010). In addition, a reluctance to seek specialized 
treatment is often due to the stigma associated with mental 
health and psychiatric care (Gray 2002). These factors 
combined suggest that building capacity for care through more 
accessible family physicians may be an optimal solution. 
Improving physician knowledge, translation to practice and 

impacting patient care can begin with continuing professional 
development (CDP) eLearning initiatives.  

The Online Psychiatric Education Network (OPEN) was 
conceptualized by Dr. Valerie Taylor, Chief of Psychiatry, 
Women’s College Hospital and Dr. Leila Lax, Biomedical 
Communications, University of Toronto to bridge this gap for 
family physicians, health care practitioners, patients and their 
families, by providing numerous eLearning modules on a 
variety of specialized mental health care topics (Lax et al., 
2015). The Antenatal Depression module, described herein, is 
one of the first design research modules created and evaluated 
for OPEN.  

 Family physicians, as the front-line healthcare providers 
to women suffering from antenatal depression, need to be 
competent in assessment, diagnosis, and treatment options.  
Medical residents, family physicians, and primarily psychiatry 
residents are exposed to psychiatric subspecialties like 
perinatal psychiatry, but may not receive in-depth training in 
antenatal depression. The Mental Health Commission of 
Canada (2014) prioritized eLearning to build capacity for care. 
ELearning has been shown to be a convenient, flexible, cost-
effective, and innovative method of providing continuing 
education (Andrews et al., 2010) particularly when it is 
evidence-based, co-designed, and uses visualization strategies 
to scaffold knowledge building and translation to practice 
(Lax 2015; Lax et al., 2009).  

Most CPD resources focus on postpartum depression. The 
OPEN Antenatal Depression module focuses on managing 
depression during pregnancy. This eLearning module uses 
novel graphic narrative techniques to highlight patient-doctor 
interactions, i.e. explicit dialogue and internal thoughts that 
are not expressed. A design research approach was employed 
throughout the creation and pilot study of this project.  

  

Literature Review 

Graphic Medicine 
An emerging medium in medical education is graphic 

medicine, the use of medical comics or graphic narratives for 
teaching (Williams 2012). Graphic narratives have also been 
used successfully in teaching physics, literature, and 
professional ethics (Green and Myers 2010). In medical 
education they are helpful in illustrating observational skills 
(Green and Myers 2010) and in providing visualizations of 
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case-based scenarios to highlight and contextualize 
interactions for multilayered learning experiences (Mayer 
2008), in contrast to traditional text-based case scenarios.  

Graphic narratives arguably humanize the educational 
experience through visual expression, strengthening the 
narrative core to create a powerful learning tool (Mandler and 
deForest 1979). The combination of visual and textual 
narratives in multimedia educational materials has been shown 
to have a positive impact on learning (Laurillard 1998). 
Examination of the use of multimedia narratives in medical 
education have determined that learners are more engaged and 
motivated, resulting in better learning outcomes (Sim et al., 
2015). Multimedia narratives are cognitive and educational 
design scaffolds that effectively enhancing learning (Lax et 
al., 2009). This study builds on Knowledge Translation (KT) 
design strategies to help make new knowledge and the 
nuances of practice tacit to improve patient care (Lax et al., 
2011).  

 

Multimedia Learning Theory  
Several concepts from Mayer’s (2008; Mayer and Moreno 

1998) multimedia instructional principles were applied in the 
development of the eLearning module. Mayer’s work 
incorporates dual coding theory (Paivio 1986), which 
stipulates that during instruction both visual and verbal 
information is taken in on two distinct channels, processed, 
and integrated to form long-term memory. Mayer’s 
multimedia learning principles, when applied successfully, 
may help  “reduce extraneous processing”, “manage essential 
processing”, and “foster generative processing” (Mayer 2008). 
The following principles (Mayer 2008) were applied in the 
design of this eLearning module: 

• Coherence Principle 
• Signaling Principle 
• Spatial Contiguity Principle 
• Temporal Contiguity Principle 
• Segmenting Principle 
• Multimedia Principle 
 
We present graphic narrative cases as a single long 

scrolling comic, with only the images and physician-patient 
dialogue present (the successful combination of images and 
text to provide instruction on a topic is an application of the 
Multimedia Principle). Knowledge Translation 
commentaries are embedded at key points within the case to 
signal essential learning points (Signaling Principle), and are 
presented in close proximity to the point in the case they 
reflect (Spatial Contiguity Principle, Temporal Contiguity 
Principle). Learners control their progression through the case 
simply by scrolling down, and may proceed at whatever pace 
is most comfortable for them (Segmental Principle). This 
simple design follows the Coherence Principle by excluding 
extraneous information and presenting only what is most 
relevant—the case, and any currently-viewed embedded 
commentaries. Thoughtful incorporation of interactivity in the 
form of our KT commentary icons is an additional effective 
element of our eLearning design (Lax et al., 2011; Lax et al., 
2009). 

Research Questions 
Two research questions guided iterative design, development 
and evaluation of this module:  

(1) Are graphic narrative representations of psychiatric 
cases an effective means of improving physicians’ 
knowledge of antenatal depression (i.e. patient diagnosis, 
treatment and management) in various contexts? 
(2) Are embedded knowledge translation commentaries 
effective in conveying main teaching points to family 
physicians to improve their understanding for translation to 
practice? 

 

Methodology  
Design Research Methods 

This protocol was approved by the University of Toronto 
Health Sciences Research Ethics Board. Design research 
methods (Bereiter 2003; Collins et al., 2004) were employed 
in this case study that evaluated knowledge improvement 
using pre/posttests and a graphic narrative eLearning design 
formative feedback survey. Six doctors participated in this 
study - 2 family medicine residents, 2 family physicians, 1 
psychiatric resident, and 1 psychiatrist - which was conducted 
online over a 13-day period between May 17 and May 30, 
2016.   

Participants consented to reviewing and providing 
feedback on all sections of the online OPEN Antenatal 
Depression eLearning module including: the Homepage, How 
To, Pretest, Introduction, Competencies, Case 1, and Case 2. 
Case 3, the online Posttest, Resources and the Reflection-on-
Practice exercise were not programmed and not included in 
the design research study. We also asked participants to rate 
and comment on the overall usability and design of the 
module. We emailed the Posttest to all participants 1 week 
post-study for completion. 

The OPEN Antenatal Depression Pretest and Posttest, 
created by Dr. Renu Gupta, consists of 10 multiple-choice 
questions, randomized on Posttest. Answers were only 
provided on Posttest completion. Lax’s (2011) eLearning 
Design and Usability Survey was modified for design research 
use in this study. The Antenatal Depression eLearning Design 
and Usability Survey consists of 68 Likert scale questions and 
6 open-ended questions. The module Pretest and Posttest were 
scored and the Survey quantitative and qualitative data was 
analyzed for formative feedback and the iterative design of 
Cases 1 and 2, for informed development of Case 3 and 
overall refinements to eLearning module design.  
 

Design Processes & Strategies 

Visual Development 
Dr. Renu Gupta and Diana Grossi collaboratively wrote 

the content scripts which provided the foundation for 
visualization of the 3 graphic narrative cases central to this 
eLearning module. Various design processes and strategies 
were considered during development of the graphic narratives 
including pacing, linework, rendering, and embedded KT 
commentaries.  
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Graphic Narratives 
We chose graphic narratives as a visual design strategy 

because they are particularly well suited for the psychiatry 
cases in this module. We used graphic narrative speech 
bubbles to convey explicit doctor-patient communication; 
graphic narrative thought bubbles were used to highlight 
internal thoughts that were not explicitly communicated or 
shared in interactions. Graphical rendering of doctor-patient 
interactions enabled visualization of communication skills and 
the direction of perception to specific issues.   
 

Pacing/Visual Rhythm 
Prior to this study, we received infomal feedback that brisk 

pacing in eLearning modules is very important to physicians; 
this design challenge influenced graphic narrative 
development. Finalized dialogue was organized and laid out in 
Adobe Illustrator along with simple blocks representing 
individual panels for each point in the narrative. This gave our 
medical illustrator, Diana Grossi, a sense of the pacing or 
visual rhythm at which the narrative would be read. We 
“slowed” the visual pace at strategic points in the narrative to 
bring emphasis to important points in the case.  
 

Linework 
Once we finalized the layout and pacing, figures for each 

panel were sketched and outlined in Adobe Photoshop to 
clearly depict each individual, with special attention to patient 
facial expressions and body language throughout dialogue. We 
outlined individual figures in slightly heavier strokes to further 
distinguish them from the background. 
 

Rendering 
We rendered all graphic narrative scenes traditionally, 

painting them in watercolour. This medium was chosen to 
soften the narrative, and provide an organic, approachable, and 
familiar aesthetic. We digitized and incorporated finished 
paintings into the established layout and linework. 
 

Embedded KT commentaries 
We embedded all educational content within each case in 

the form of Knowledge Translation commentaries. We 
designed clickable icons to access KT commentaries for deep 
explanations, and embedded these icons at relevant points to 
clarify integration in practice and evidence-based resources 
related to each case. KT commentary icons were embedded in  
the graphic narratives within their associated points of 
dialogue, as shown in Figure 1. Clicking on these KT 
commentary icons allows the user to access the expert 
commentaries relevant to that point in the narrative, and 
provide the user downloadable references (Figure 2).   

We tested all theory-based design components of this 
module outlined above, along with pre and post-module 
knowledge gains, in a formative feedback, design research 
study for the purpose of iterative improvement and continued 
development.  

 

 
Figure 1 Case 2, graphic narrative sample with a KT 
commentary icon embedded in the relevant dialogue. 
 

 

 
 
Figure 2 Clicking the KT commentary icon reveals the 
associated embedded explanation and related references. 
 
Results 
Antenatal Depression Pre/Posttest Results 

Antenatal Depression Pretest and Posttest results are 
shown in Table 1. Four participants completed the Pretest and 
5 participants completed the Posttest. Unmatched Pre/Posttest 
participant scores in aggregate showed a 20% improvement 
from 70% on Pretest to 90% on Posttest. Two participants 
completed both the Pretest and the Posttest and their matched 
scores showed a 15% improvement from 75% to 90%.  

 

Antenatal Depression eLearning Design & Usability 
Survey Results 

Demographics 
Six participants participated in this research study. 

Participants included 1 psychiatric resident, 1 psychiatrist, 2 
family medicine residents, and 2 family physicians. The 
number of years in practise of participants varied from 1 to 34. 
Variation in experience and participant age range often 
resulted in diverse feedback on aspects such as the use of  
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Table 1. Antenatal Depression Pre/Posttest Matched & Unmatched Results  
 
Pretest respondents n=4; Posttest respondents n=5 
 

Question Correct 
Response 

Pretest  Posttest 

  Matched 
Responses 

Unmatched 
Responses 

Matched 
Responses 

Unmatched 
Responses 

  1 13 7 23 1 13 3 17 19 

1. Which of the following statements is 
correct regarding the EPDS screening 
tool? 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

2. What are the new diagnostic 
guidelines for perinatal depression, based 
on the new diagnostic and statistical 
manual of mental disorders (DSM5)? 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

3. According to DSM5, depression 
during pregnancy is classified as: 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

4. According to the module, all of the 
following statements regarding impact of 
untreated depression during pregnancy 
are true except: 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

5. Major risk factors for antenatal 
depression include all of the following 
except: 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

6. Which of the following combination 
treatments is considered an empirically-
supported intervention for moderate to 
severe depression during pregnancy? 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

7. Selection of treatment for depression 
during pregnancy is based on all except: 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

8. Pregnancy protects against mental 
illness? 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

9. A barrier to assessing depression 
during pregnancy in Asian populations 
is: 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

NR A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

10. When should a patient have a safety 
assessment to assess suicide risk? 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

A 
B 
C 
D 

Individual Total Correct Responses      
x / 10  

 8 
 

7 7 6 8 10 8 
 

9 10 

Total Correct Responses  28/40 45/50 

Average (%) Correct  7/10 (70%) 9/10 (90%) 

 
*NR=No Responses 
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graphic narratives for case-based learning as opposed to 
traditional text-based representation. Further, participants 
indicated that not all physicians (only 4 of 6) had exposure to 
the topic of antenatal depression during their education and 
training. Half of participants indicated they currently work 
with patients with antenatal depression and have used the 
Edinburgh Postnatal Depression scale. Four had experience 
using the Diagnostic and Statistical Manual of Mental 
Disorders, fifth edition (DSM-5) diagnostic criteria. Four of 
the 6 participants have completed a web-based continuing 
professional development course before. Preferences for 
online versus face-to-face education remained neutral. 
Demographic results can be found in Table 2.  

Masters Research Project committee members also 
participated in this design research study, at a separate focus 
group feedback session, reviewed the module, completed the 
Antenatal Depression eLearning Design & Usability Survey, 
and provided focus group comments. Committee responses 
will be discussed briefly following primary research 
participant responses.  

 

Quantitative feedback 
Quantitative feedback from 6 participants was collected in 

the form of Likert scale responses on the Antenatal Depression 
eLearning Design & Usability Survey. Aggregate subject 
responses are shown in Table 3 to all survey questions.  The 
Pretest, How to Use, Introduction and Competencies sections 
were clear, well organized and easy to navigate.  

Of particular note is the feedback on graphic narrative 
design in which all participants agreed/strongly agreed that the 
graphics were an interesting way to represent cases, highlight 
patient-physician interactions, and convey unexpressed 
thoughts. eLearning design feedback was strong. 

The majority of participants agree/strongly agreed that 
Case 1 content was relevant to their learning. Participant 
feedback was strong regarding embedded KT commentary 
icons, with all participants agreeing/strongly agreeing that the 

embedded commentary icons provided helpful information, 
and the KT commentaries were interesting. A majority of 
participants also agreed/strongly agreed that the commentaries 
were easy to use and find within the narrative. Some 
participants indicated the KT icons were hard to find 
embedded in the graphic narrative, and therefore the KT 
commentary sidebar was deemed necessary, as well as the 
inclusion of a checkmark function to track KT commentaries 
that had been opened and those that had yet to be. All 
participants agreed/strongly agreed that this function was was 
useful and helped keep track of their progress through cases. 
Case 2 results were similar (Figure 3). 
 

 
 
Figure 3 After viewing a KT commentary, the title and link on 
the KT commentary sidebar is ‘checked’. This helps users 
track their progress and work toward completion of the case. 
 

The majority of participants agreed/strongly agreed that 
completing this eLearning module provided them with a better 
understanding of antenatal depression, including assessment, 
diagnosis, diagnostic tools and was relevant to their practice. 
Participants indicated they would like more information on 
patient treatment.  

Table 2. Demographics 
Respondents n=6/6 (100%) 
*NR=No Response, Likert Scale: SD=Strongly Disagree to SA=Strongly Agree 
Experience 

 NR YES NO 
4.  In your training did you learn about antenatal depression?  4 2 
5.  Do you currently work with patients with antenatal depression?    3 3 
6.  If you answered YES, have you used the Edinburgh Postnatal Depression 
Scale before?  

2 3 1 

7.  If you answered YES, have you used the DSM diagnostic criteria before? 2 4 0 
eLearning Attitudes & Opinions 

8.  I have taken a web-based continuing professional development course 
before. 

0 4 2 

 NR SD D N A SA 
9.   I prefer face-to-face learning to web-based learning. 0 0 2 2 0 2 
10. I prefer web-based learning because it enables learning anytime, 

anywhere, and at any pace. 
0 0 1 3 2 0 
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Table 3. Antenatal Depression eLearning Design & Usability Survey  
Respondents = 6/6 (100%) 
*NR=No Response, Likert Scale: SD=Strongly Disagree to SA=Strongly Agree 
 

Knowledge Pretest 

 NR SD D N A SA 
11.  The pretest questions were clear. 1 0 0 0 3 2 
12.  I intend to use my pretest to help guide my learning in the module. 1 0 0 0 3 2 
13.  My pretest results helped me understand my strengths and weaknesses 1 1 0 0 3 1 

How to Use Section 

14.  The How to Use section provided useful instructions on how to use the 
module. 

1 0 0 0 4 1 

15.  Information in the How to Use section was easy to navigate. 1 0 0 0 3 2 

Introduction Section 

17.  The Introduction section provided useful information prior to the cases. 0 0 0 0 4 2 
18.  The Introduction section provided an adequate amount of information. 0 0 0 0 4 2 
19.  The “Introduction” section was well organized. 0 0 0 0 4 2 
20.  The “Introduction” section was easy to navigate. 0 0 0 0 4 2 

Competencies Section 

22.  The “Competencies” section provided useful information prior to the cases. 1 0 1 2 1 1 
23.  The “Competencies” section provided an adequate amount of information. 1 0 1 1 2 1 
24.  The “Competencies” section was well organized. 1 0 1 0 3 1 
25.  The “Competencies” section was easy to navigate. 1 0 1 0 2 2 

Case 1 

27.  Case 1 was well organized. 1 0 0 0 4 1 
28.  Case 1 was easy to navigate. 1 0 0 1 2 2 
29.  Content was informative. 1 0 0 0 3 2 
30.  Content was interesting. 1 0 0 0 4 1 
31.  Content was relevant to my learning. 1 0 0 1 2 2 
32.  Embedded commentary icons were easy to find in the graphic narrative 

cases. 
0 0 0 2 2 2 

33.  Embedded commentary icons were easy to use. 0 0 0 1 2 3 
34.  Embedded commentaries provided helpful information. 0 0 0 0 3 3 
35.  The graphic narrative was engaging. 0 0 0 1 1 4 
36.  The graphic narrative was clear and easy to follow. 0 0 0 0 2 4 
37.  The graphic narrative was an interesting way to present patient and 

physician interactions.  
0 0 0 0 2 4 

38.  The graphic narratives were rendered in an aesthetically pleasing manner.  0 0 0 0 2 4 
39.  Case 1 Knowledge Translation Notes/Summaries were informative. 0 0 0 1 1 4 
40.  Case 1 Knowledge Translation Notes/Summaries included content I did not 

previously know. 
0 0 1 3 0 2 

41.  Case 1 Knowledge Translation sections were interesting. 0 0 0 0 4 2 

Case 2 

42.  Case 2 was well organized. 1 0 0 0 2 3 
43.  Case 2 was easy to navigate. 1 0 0 0 2 3 
44.  Content was informative. 1 0 0 0 2 3 
45.  Content was interesting. 1 0 0 1 3 1 
46.  Content was relevant to my learning. 1 0 0 1 3 1 
47.  Embedded commentary icons were easy to find in the graphic narrative 

cases.  
1 0 0 1 2 2 
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 NR SD D N A SA 
48.  Embedded commentary icons were easy to use. 1 0 0 1 3 1 
49.  Embedded commentaries provided helpful information. 1 0 0 1 2 2 
50.  The graphic narrative was engaging. 1 0 0 1 2 2 
51.  The graphic narrative was clear and easy to follow. 1 0 0 0 3 2 
52.  The graphic narrative was an interesting way to present patient and 

physician interactions. 
1 0 0 0 2 3 

53.  The graphic narratives were rendered in an aesthetically pleasing manner.  1 0 0 0 1 4 
54.  Case 2 Knowledge Translation Notes/Summaries were informative. 2 0 0 0 2 2 
55.  Case 2 Knowledge Translation Notes/Summaries included content I did not 

previously know. 
1 0 0 3 1 1 

56.  Case 2 Knowledge Translation sections were interesting. 1 0 0 0 3 2 

Graphic Narrative Design 

57.  The images created for the graphic narratives were aesthetically appealing. 0 0 0 0 0 6 
58.  The visual treatment (traditional watercolour style) of graphic narratives 

was appropriate for this eLearning module. 
0 0 0 0 1 5 

59.  The graphic narratives were an interesting way of representing cases. 0 0 0 0 1 5 
60.  The graphic narratives highlighted patient and physicians interactions. 0 0 0 0 2 4 
61.  The graphic narratives provided an opportunity to highlight the patient’s 

unexpressed thoughts.  
0 0 0 0 1 5 

KT Commentaries 

62.  The list and count of Viewed KT Commentaries (at the bottom of each case 
page) was useful. 

1 0 0 0 3 2 

63.  The list and count of Viewed KT Commentaries helped me track of how 
many KT Commentaries I had viewed. 

1 0 0 0 2 3 

64.  The list and count of Viewed KT Commentaries was distracting. 1 1 3 0 1 0 
65.  The ability to download/print KT Commentaries would be helpful. 0 0 0 0 3 3 
66.  It would be useful to include a reference list at the end of each case in 

addition to reference links within KT Commentaries.  
0 0 0 1 3 2 

67.  It would be useful to include links to relevant diagnostic tools at the end of 
each case. 

0 0 0 0 3 3 

Overall eLearning Design 

68.  Completing this eLearning module gave me a better understanding of 
antenatal depression. 

0 0 0 1 1 4 

69.  Completing this eLearning module gave me a better understanding of 
assessing patients with antenatal depression. 

0 0 0 1 3 2 

70.  Completing this eLearning module gave me a better understanding of 
diagnosis and diagnostic tools for patients with antenatal depression. 

0 0 0 0 4 2 

71.  Completing this eLearning module gave me a better understanding of 
patient treatment for antenatal depression. 

0 0 0 1 5 0 

72.  This module was relevant to my medical practice. 0 0 0 1 2 3 
73.  I believe completing this module on antenatal depression was a valuable 

eLearning experience. 
0 0 0 0 2 4 

74.  I believe this eLearning module on antenatal depression would be helpful to 
family physicians. 

0 0 0 0 3 3 

75.  I would recommend this eLearning CPD module to a colleague. 0 0 0 1 2 3 
76. I would be interested in completing another eLearning CPD module similar 

to this, but on a different topic. 
0 0 0 1 1 4 

 NR NG SG G VG EX 
77.  Overall, I would rate this eLearning CPD module on antenatal 

depression as: 
 

0 
 

0 
 

0 
 

0 
 

3 
 

3 

*NR=No Response, Likert Scale: NG=Not Good to EX=Excellent 
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All participants agreed/strongly agreed that this was a 
valuable eLearning experience and that they believed it would 
be a helpful CPD course for family physicians. Overall 
eLearning design feedback was very positive, with half of 
participants rating the Antenatal Depression CPD module as 
“Very Good” and the other half rating it as “Excellent”. 
 

Qualitative feedback 
We collected qualitative feedback comments from study 

participants and the research supervisory committee, from the 
open-ended questions in the eLearning Design & Usability 
Survey. We collaboratively organized feedback comments, 
which fell into 6 emergent categories, and are summarized 
below: technical issues, module graphic design and text 
formatting, content, graphic narrative  design, reflections-on-
practice and general positive comments.  

 
Technical Issues: Some participant feedback indicated 

that improving robustness of the web module (perhaps across 
different browsers and browser versions) is necessary. Some 
subjects reported a few minor issues with access to 
programmed web components of the module, e.g. one 
participant had trouble accessing a linked diagnostic tool.  

 
Graphic Design and Text Formatting: Some participants 

indicated that the “How to Use”, “Introduction” and 
“Competencies” section of the module were too dense. One 
participant wrote that the Introduction had “way too much 
information in this section. I just want to get to the content”. 
Another indicated that the table under the “Competencies” 
section was long. Comments like these were reviewed and 
discussed, and the decision was made to retain important 
information, rather than reduce it and to re-design various 
sections to have a clearer heirarchy and organization of 
information and key concepts. Several comments indicated 
that the font size used was too small which was necessary to 
change. These feedback comments are indicative of 
improvements can be made in the formatting and organization 
of the content.  

 
Content: Several participant comments concerned the 

breadth, depth, and amount of content within the module. 
Participants indicated that within the cases they would have 
liked “more specific details on treatment options”, “more 
specific management guidelines”, “specific SSRIs/TCAs 
including dosages...as well as implications on breastfeeding 
mothers”.  

Graphic Narrative Design: Overall, feedback on the 
graphic narratives within the module was very positive. Two 
participants wrote, “...really like the graphic narrative 
delivery, very engaging...” and “graphics are fantastic, made it 
enjoyable to navigate through the cases.” Negative comments 
concerned pacing of the graphic narrative, which some 
participants indicated was too slow, writing, “I found that it 
took me too long to scroll through the graphic narrative... 
would suggest smaller images and a capacity to scroll more 
quickly through the story,” and “the first case perhaps had too 
many graphics about getting the patient into the examining 

room”. These comments suggest that streamlining the 
narratives further so they more efficiently portray the cases 
may be beneficial, and changes to the flow of explicit and 
internal dialogue over the panels were made. We discuss 
changes made based on participant feedback in the Discussion 
section of this paper.  
 

Reflections-on-Practice: In addition to survey questions, 
we also asked participants a few questions concerning their 
own practices, areas within their practices they would like to 
improve, and how concepts learned in the module could be 
applied to their practices. The two major areas participants 
identified they would like to improve in their practises were: 
better screening of patient for antenatal depression and use of 
diagnostic tools such as the Edinburgh Postpartum Depression 
Scale, and a better understanding of treatment approaches to 
antenatal depression including more detailed knowledge of 
medication types and recommended dosages.  

Concepts physicians indicated they learned and will apply 
to practise overwelmingly involved screening. Four of six 
participants identified either increased knowledge of screening 
tools such as the Edinburgh Postpartum Depression Scale, or 
indicated they would more regularly use this tool in practise in 
the future. 

 
Committee Feedback: Research supervisory committee 

feedback closely paralleled research participant feedback. The 
majority of comments concerned the organization and flow of 
the “How to Use”, “Introduction” and “Competencies” 
sections. Committee members suggested modifying formatting 
in these sections to better separate and organize information 
into easily navigatable sections. 

Comments concerning the graphic narrative portions of the 
module primarily addressed visual rhythm, parallelling study 
participant feedback. One committee member suggested to 
“...combine some panels” to improve pacing. Another 
suggested to save separate panels to highlight important 
moments within the graphic narrative/case. 
 
Summary: Pretest results were surprising low indicating that 
participants need to know more about antenatal depression. A 
20% improvement on Posttest indicated that this eLearning 
module was effective in improving participant knowledge. 
The eLearning Design and Usability Survey provided highly 
detailed quantitative and qualitative feedback results that is  
highly useful to inform the next iteration, design refinements, 
and completion of this module.  
 

Discussion 
Graphic Narratives 

Based on participant feedback, we made several 
refinements to existing portions of the module, primarily in 
the pacing and organization in both content and in the graphic 
narrative. Participants and committee members indicated in 
their feedback that the content was dense and difficult to 
navigate quickly, and so improvements to the layout and 
organization of text were made, as well as increasing font size 
to improve legibility.  
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Figure 4 A portion of Case 1 illustrating how multiple 
internal dialogue (thought bubbles) straddle panels, creating 
a faster visual rhythm.  
 

We modified graphic narratives by focusing on efficiently 
delivering each case without the use of extraneous panels, and 
on emphasizing key points in the narrative by modulating the 
visual rhythm. Increasing the pace of the visual rhythm was 
accomplished by grouping related explicit and internal 
dialogue, allowing it to flow more independently over its 
associated panels (Figure 4). We dedicated an entire panel to 
key points in the cases, which allowed us to slow the visual 
rhythm where appropriate and direct more attention to the 
dialogue, doctor, and the patient. Participant feedback 

informed the design of Case 3, completed after the design 
research study. As with revisions made to Cases 1 and 2, the 
design of Case 3 focused on efficiently delivering the case and 
emphasizing key points in the narrative by modulating the 
visual rhythm.  
 

 
Figure 5 An example from Case 1 where internal dialogue 
highlights what a physician ‘should’ be considering based on 
nonverbal cues and implicit information in patient responses. 
 

Throughout the 3 cases in this eLearning module, we 
illustrated both explicit and interal dialogues of physicians and 
patients (as shown in Figures 1, 3, and 5). This novel layer of 
information expands the narratives and adds additional 
learning contextualized within the cases. The internal dialogue 
of the physicians present in the graphic narrative helps 
scaffold users’ translation of the KT commentary teaching 
points into their own practise by illustrating the application of 
these teaching points into the physicians’ continuing 
assessment and management of patients illustrated within each 
case (Lax et al., 2009). 

In addition to internal dialogue, the graphic narrative 
medium allows a visualization of affect usually masked in 
explicit dialogue to become salient to the user. Examples of 
this  are illustrated in Figures 6 and 7, where a patient’s 
account of her experience with depression is developed 
through aesthetics consistent with the tone of her experience.  

 
Embedded KT commentaries 

Embedded KT commentaries created a multilayered 
learning experience that was successful in conveying case 
content. Making all case content accessible through only these 
interactive KT commentary icons was an innovative design 
that allowed us to scaffold participant learning by 
demonstrating application of these learning points by the 
physicians within the graphic narratives. 

Some participant feedback indicated certain individuals did 
not find the KT commentary icons easily. In the final iteration  
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Figure 5 Case 2, depiction of the patient’s account of her 
prior experience with depression. 

 
 

Figure 6 Case 2, the patient’s recounted experience and 
response to pharmacological treatment for depression. 
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of the eLearning module we easily ameliorated this issue by 
changing the colour of KT commentary icons to increase their 
visibility within the narratives.  

 
KT commentary sidebar 

To reduce cognitive load on users, we developed the KT 
commentary sidebar (visible in Figures 1, 2, and 3) to 
communicate KT commentary content located within each 
case, and to track users’ progress throughout each case by 
indicating commentaries that had been viewed. We indicated 
viewed commentaries with checkmarks appearing beside 
commentary titles and links in this sidebar. This feature was 
effective in guiding users through each case and indicating all 
content available for discovery, as supported by participant 
feedback.  
 
Content 

Some participants noted that it may be beneficial to 
provide more in-depth content on medications and dosages 
involved in the treatment and ongoing patient manatement of 
antenatal depression. As this module was indended as an 
introduction or overview to improve recognition of antenatal 
depression, assessment and diagnosis, and treatment options, 
providing comprehensive information on patient management 
was beyond the scope of design. This limitation could be 
easily overcome with an additional OPEN module focusing on 
pharmacological and non-pharmacology treatment, talk 
therapies and other modalies of management for antenatal 
depression. Providing this type of information is important to 
expanding practice, enriching competencies, and would be of 
certain benefit to family physicians as they take on more 
responsibility for their patients’ mental health care. 
 
 
 
 

Conclusion 
Overall, feedback in this design research study 

demonstrated that graphic narratives are an effective and very 
positively-accepted educational design strattegy in an 
eLearning CPD course for family physicians. The graphic 
narratives effectively conveyed implicit and explicit patient-
physician communication within the specialized context of 
various psychiatric cases. The embedded KT commentaries 
were shown to effectively convey key learning points, making 
them clearly understandable for physician translation to 
practice.  

In conclusion, we have creatd an innovative eLearning 
module for OPEN using graphic narratives and KT 
commentaries in a series of psychiatric case-based scenarios to 
highlight nuances of patient-doctor interactions that improved 
knowledge and understanding to support physician knowledge 
translation to practice.  

Participants requested additional information on patient 
treatment and management and therefore a future additional 
module should be developed targeting and explicating details 
on management of antenatal depression, to supplement the 
current module. This OPEN module has been shown to 
provide a strong foundation on assessment and diagnosis in 
various cultural contexts to familiarize family physicians with 
antenatal depression. The OPEN project takes an innovative 
approach to eLearning within the field of psychiatry, 
ultimately to positively impact health systems by building 
capacity within communities and improving access to care. 

The Antenatal Depression eLearning module will be 
implemented in OPEN as a CPD course for family physicians 
offered through the University of Toronto, Faculty of 
Medicine in partnership with Women’s College Hospital, 
Toronto, Canada.  
 

 

 
Please do not type in this space.   JBC will remove this when it works on formatting the rest of this paper. 
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