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Helping Patients Understand Pancreatic Cancer Using
Animated Pancreas Patient Education With Visual Formats

of Learning
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Charles M. Vollmer, Jr, MD,** Nicholas A. Searle, MSc,†† David Bakelman, MA,‡‡

Jane M. Holt, BA,‡‡ and Andres Gelrud, MD, MMSc§§||||
Objectives: Patient education and resources that address barriers to health
literacy to improve understanding in pancreatic cancer are limited. We eval-
uated the impact and outcomes benefits of Animated Pancreas Patient (APP)
cancer educational modules (APP website and YouTube).
Methods: A retrospective study of APP metrics and utilization data from
September 2013 to February 2021 was conducted. We evaluated audience
reach and calculated top views by media type (animation/expert video/
patient video/slideshow) and top retention videos from the modules.
Results: During the study period, APP had 4,551,079 views worldwide of
which 2,757,064 unique visitors or 60%were from the United States. Of these,
54%were patients, 17% were family members or caregivers, 16%were health
care providers, and 13%were other. The most popular topic viewed among the
animations was “Understanding Clinical Trials” (n = 182,217), and the most
common expert video viewed was “What are the different stages of pancreatic
cancer?” (n = 15,357).
Conclusions: Pancreatic cancer patient education using APP's visual for-
mats of learning demonstrated a wide reach and had a significant impact
on improved understanding among patients, families, and caregivers. Contin-
ued efforts should be made to provide patient resources that address health
literacy, better quality of life and improved health outcomes in pancreatic cancer.
From the *Department of Internal Medicine, Saint Louis University Center for
Outcomes Research, St. Louis, MO; †Department of Medicine, Section of Gas-
troenterology, Geisel School of Medicine at Dartmouth, Dartmouth-Hitchcock
Medical Center, Lebanon, NH; ‡Department of Medicine, Weill Cornell Medi-
cal College; §Memorial Sloan Kettering Cancer Center, New York, NY; ||De-
partment of Surgery, HarvardMedical School, Massachusetts General Hospital,
Boston, MA; ¶Department of Internal Medicine, Division of Hematology/
Oncology, University of California San Francisco, San Francisco, CA; #Depart-
ment ofMedicine, Division of Gastroenterology, HarvardMedical School, Beth
Israel Deaconess Medical Center, Boston, MA; **Department of Surgery, Divi-
sion of General Surgery, Hospital of the University of Pennsylvania,
Philadelphia, PA; ††Mechanisms in Medicine Inc., Toronto, Ontario, Canada;
‡‡The National Pancreas Foundation, Bethesda, MD; §§Gastro Health; and
||||Miami Cancer Institute, Baptist Hospital, Miami, FL.
Received for publication July 12, 2021; accepted July 17, 2022.
Address correspondence to: Andres Gelrud, MD, MMSc, Pancreatic Disease

Center, Interventional Endoscopy, Miami Cancer Institute, 8200 Southwest
117th Avenue, Suite 110, Miami, FL 33183 (e‐mail: agelrud@gastrohealth.com).

The authors declare no conflict of interest.
The Animated Pancreas Patient—An Animated Patient's Guide to Pancreatic

Diseases is supported by unrestricted education grants from Abbvie Inc,
Boston Scientific Corporation, Celgene Corporation, Ethicon US LLC, and
Incyte Corporation. Mechanisms in Medicine, the developers of this
resource, declare no conflict of interest in the development of the program.

Supplemental digital contents are available for this article. Direct URL citations
appear in the printed text and are provided in the HTML and PDF versions
of this article on the journal’s Web site (www.pancreasjournal.com).

Copyright © 2022 The Author(s). Published by Wolters Kluwer Health, Inc.
This is an open-access article distributed under the terms of the Creative
Commons Attribution-Non Commercial-No Derivatives License 4.0
(CCBY-NC-ND), where it is permissible to download and share the work
provided it is properly cited. The work cannot be changed in any way or
used commercially without permission from the journal.

DOI: 10.1097/MPA.0000000000002087

628 www.pancreasjournal.com
Key Words: health literacy, health outcomes, pancreatic cancer, patient
education, visual formats of learning

(Pancreas 2022;51: 628–633)

P ancreatic cancer (PC) is a leading cause of cancer mortality in
the United States, with an estimated 60,430 new diagnoses

and 48,220 deaths in 2021.1 Pancreatic cancer is also a leading
cause of mortality among cancers of the digestive system.2 The
relative 5-year survival of all types of PC was 10.8% between
2011 and 2017; PC is estimated to account for 7.9% of all
cancer-related deaths in 2021.3 Because the survival rates for PC
patients are dismal, understanding mechanisms of early events in
disease development and new approaches for early detection and
management is necessary for better outcomes.4

One of the key factors that can negatively impact patients'
health outcomes is low health literacy.5–9 Prior studies have linked
lower levels of health literacy to poorer health-related quality of
life10 and a lower likelihood of receiving chemotherapy (cancer
patients).11 Although there are several reports on increasing bur-
den of pancreatic diseases, data on patient education on quality
of life and health outcomes for PC are limited.

In this study, we evaluated the impact of National Pancreas
Foundation's (NPF's) Animated Pancreas Patient (APP) PC educa-
tional modules using visual formats of learning to improve patient un-
derstanding for over a period of 7 years.12,13We assessedAPP's role in
addressing patient gaps in understanding by reducing learning barriers
for patients to make informed decisions, improve behaviors, and part-
ner with their health care providers to attain optimal health outcomes.

MATERIALS AND METHODS

Study Design and Participants
This is a retrospective study of APPwebsite and YouTube au-

dience metrics for learner activities related to PC education, from
September 2013 to February 2021. The APP website was
launched by the NPF in September 2013; we therefore included
all PC metrics from September 2013 to February 2021, the latest
measurable month. Participants visiting the APP's PC modules
on the website and YouTube channel were comprised of patients
and their family/caregivers and health care professionals.

Content Development and Access
The educational content for the APP PC resources was de-

veloped by NPF's multidisciplinary scientific advisors consisting
of gastroenterologists, endoscopists, pancreatic surgeons, pediat-
ric gastroenterologists, nutritionists, and medical and surgical on-
cologists (Fig. 1). The text materials, animations, educational
videos, and images were designed to serve a lay audience with a
Pancreas • Volume 51, Number 6, July 2022
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FIGURE 1. Animated Pancreas Patient website.
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 on 05/26/2023
grade 6 to 8 literacy level (as assessed by literacy online evalu-
ation tools). Each module is created to be succinct, practical,
informative, evidence based, patient centric, and aligned with
the chosen learning objectives (Table 1). Detailed description
of the content development can be found elsewhere.14

The APP content contains PC animations, expert videos,
and patient experience videos. Each of the animations and
videos is developed to be viewed within a 3- to 7-minute
timeframe. The APP education modules can be accessed di-
rectly from NPF's websites https://pancreasfoundation.org or
http://www.animatedpancreaspatient.com or through the
APP YouTube channel https://www.youtube.com/user/
ThePancreasPatient. The list of available animations, expert
videos, and patient experience videos is illustrated in Supple-
mental Table 1 (http://links.lww.com/MPA/A968). The APP
© 2022 The Author(s). Published by Wolters Kluwer Health, Inc.
website homepage also prompts users to provide an optional
feedback survey (Supplemental Table 2, http://links.lww.
com/MPA/A968).
User Metrics Measurement and Statistical Analysis
Data were reported as frequencies and proportion and

mean (standard deviation) where appropriate. We evaluated
audience reach, demographics, and metrics such as number
of visit sessions, number of unique visitors, page views, dura-
tion of page views, and duration of video views for the APP
website and the APP YouTube channel. We also calculated
top views, top views by media type (animation, expert video,
patient experience video, storyboard slide show), and top re-
tention videos overall for the APP website and YouTube
www.pancreasjournal.com 629
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FIGURE 2. Audience reach and demographics.

TABLE 1. Pancreatic Cancer Educational Content for the
Animated Pancreas Program

Animations
Pancreatic Cancer: Signs, Symptoms, and Risk Factors
Pancreatic Cancer: Pathophysiology, Diagnosis, and Staging
Pancreatic Cancer: Treatment and Outcomes
Understanding Clinical Trials

Expert videos
Pancreatic Cancer: Signs, Symptoms, and Risk Factors

What are the symptoms of pancreatic cancer?
How can I reduce my risk for developing pancreatic cancer?

Pancreatic Cancer: Pathophysiology, Diagnosis, and Staging
How is pancreatic cancer diagnosed?
What are the different stages of pancreatic cancer?

Pancreatic Cancer: Treatment and Outcomes
How is pancreatic cancer treated?
What is “curative treatment” for pancreatic cancer?
What is “palliative treatment” for pancreatic cancer?
What kinds of surgeries are performed to remove malignant
pancreatic cancer tumors?

What should I expect following surgery to remove a malignant
pancreatic cancer tumor?

Should I participate in a clinical trial?
What newadvances are there in the treatment of pancreatic cancer?

Clinical Trials
What is a clinical trial?
Why are clinical trials important?
How do clinical trials work? How are they conducted?
What are the phases of clinical trials?
Who can participate in a clinical trial?
Why should a patient join a clinical trial?
What are some of the risks and benefits of volunteering for a
clinical trial?

What is “informed consent” in a clinical trial?
What safeguards are in place to protect patients in clinical trials?
What happens if a patient changes their mind and wants to leave a
clinical trial?

Will patients know or be able to pick what medications they will
be receiving when they are in a clinical trial?

What is a “placebo” in a clinical trial and is it always used?
How will I find out about the results of a clinical trial?
What does “randomized,” “standard of care arm,” and
“experimental arm” mean in a clinical trial?

Munigala et al Pancreas • Volume 51, Number 6, July 2022
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channel. Finally, we assessed the educational impact of the
APP cancer program from the feedback survey data.

RESULTS

Participant Characteristics
During the study period, the APPwebsite and YouTube chan-

nel had 4,551,079 total views of which 423,758 views (9.3%)
were for the PCmodules (APP, 40,233; YouTube, 383,525). Over-
all, the educational content was accessed by 2,757,064 unique par-
ticipants from 161 countries (54%, patients; 17%, family and care-
givers; 16%, health care providers; and 13%, other). Most of the
unique visitors (60%) to the APP website were from the United
States, and the rest were from other countries (Fig. 2).

Of the 13,138 respondents who provided feedback, 7.4%
(n = 973) provided feedback on PC. More than half of participant
responses (54% identified as cancer patients; the rest were family
or caregivers [17%], health care providers [16%], and other [13%]).

Animations, Expert Videos, and Patient Videos
Table 2 lists the most popular topics for the animations and

videos. “Understanding Clinical Trials” (182,217 views), “Pan-
creatic Cancer: Treatment and Outcomes” (82,585 views), “Pan-
creatic Cancer: Signs, Symptoms, and Risk Factors” (64,970
views), and “Pancreatic Cancer: Pathophysiology, Diagnosis,
and Staging” (27,471 views) were the top animations viewed, re-
spectively.

The most common expert videos viewed by the participants
were “What are the different stages of pancreatic cancer?”
(15,357 views), “What are the symptoms of pancreatic cancer?”
(12,475 views), “What is a “placebo” in a clinical trial and is it al-
ways used?” (5282 views), “What should I expect following sur-
gery to remove a malignant pancreatic cancer tumor?” (3863
views), and “What is ‘informed consent’ in a clinical trial?”
(2745 views) (Table 2).

Viewer Retention for Animations and Videos
Table 3 lists the top 4 animations and top 10 videos by viewer

retention (as determined by the percentage of the total video
length viewed). On average, 51.78% of each video's content was
viewed.

Participant Knowledge and Commitment
to Change

Among the 973 participants who completed the online feed-
back survey, approximately 91% reported that they learned new
information, 85% learned new treatment options, and 82%
learned new surgery options for PC. Most participants (94%) also
expressed a commitment to change in terms of using the
© 2022 The Author(s). Published by Wolters Kluwer Health, Inc.

http://www.pancreasjournal.com


TABLE 2. Top 4 Animations and Top 10 Expert Videos by Frequency

Video Type Video Title YouTube APP Total

Animations Understanding Clinical Trials 180,845 1372 182,217
Pancreatic Cancer: Treatment and Outcomes 77,942 4643 82,585
Pancreatic Cancer: Signs, Symptoms, and Risk Factors 56,151 8819 64,970
Pancreatic Cancer: Pathophysiology, Diagnosis, and Staging 23,112 4359 27,471

Expert videos What are the different stages of pancreatic cancer? 14,869 488 15,357
What are the symptoms of pancreatic cancer? 10,917 1558 12,475
What is a “placebo” in a clinical trial and is it always used? 5206 76 5282
What should I expect following surgery to remove a malignant pancreatic cancer tumor? 3624 239 3863
What is “informed consent” in a clinical trial? 2701 44 2745
What is “palliative treatment” for pancreatic cancer? 2337 353 2690
How is pancreatic cancer diagnosed? 1402 528 1930
What are the phases of clinical trials? 1385 38 1423
How can I reduce my risk for developing pancreatic cancer? 535 809 1344
How is pancreatic cancer treated? 186 554 740
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 on 05/26/2023
information to better manage their PC and indicated their intention
to engage with their doctor in discussions (Fig. 3).
DISCUSSION
During the 7-year study period, the NPF's APP PC education

modules garnered 423,758 views and approximately 320,284
unique participants. The most popular topic among the anima-
tions was “Understanding Clinical Trials” and the most common
expert video viewed was “What are the different stages of pancre-
atic cancer?” Participants who completed the online feedback sur-
vey reported knowledge gains and commitment to change by en-
gaging with their physician or implementing a newly learned
self-management action.

Pancreatic cancer causes substantial morbidity, mortality,
and costs. Although the efforts to improve PC outcomes are being
pursued in areas related to prevention, early diagnosis, surveil-
lance, and management, reliable educational resources specific
to PC patient needs and understanding of disease are limited.
Current cancer patient education resources and content are
TABLE 3. Top 4 Animations and Top 10 Expert Videos by Highest R

Video Type Video Title

Animations Pancreatic Cancer: Signs, Symptoms, and Risk Factors
Pancreatic Cancer: Pathophysiology, Diagnosis, and Staging
Pancreatic Cancer: Treatment and Outcomes
Understanding Clinical Trials

Expert
videos

How is pancreatic cancer diagnosed?
Why are clinical trials important?
How can I reduce my risk for developing pancreatic cancer?
What is “curative treatment” for pancreatic cancer?
What are the symptoms of pancreatic cancer?
What does “randomized,” “standard of care arm,” and “experi
Can patients choose the medications they will receive in a cl
Why should a patient join a clinical trial?
What are the different stages of pancreatic cancer?
What is a “placebo” in a clinical trial and is it always used?

*Retention determined by the percentage of the total video length viewed.

© 2022 The Author(s). Published by Wolters Kluwer Health, Inc.
predominantly text based15–23 and most often written at literacy
levels above the comprehension level of lay persons, even though
National Institutes of Health and the American Medical Associa-
tion recommends a fifth grade to eighth grade level for patient
education materials.8,24

National Pancreas Foundation's Animated Pancreas Patient
—AnAnimated Patient's Guide to Pancreatic Diseases uses visual
formats of learning to address patient barriers to health literacy
and provides accessible, easy-to-follow, evidence-based re-
sources. Multidisciplinary expert faculty authors guide content
development of the APP website resources. Educational content
is simple to understand; brief animations with narration are easily
understood focusing on frequently asked questions and key dis-
ease concepts. Short video segments of experts answering com-
monly asked questions complement learning tools; videos of pa-
tients sharing their disease experiences and downloadable slide
shows add to the content covered by animations. The content of
the education modules aligns with the health literacy literature
on the effectiveness of visual aids and video formats in patient ed-
ucation.25 The feedback survey on self-reported gains in learning,
etention* Viewed

Average Percentage Viewed,%

68.2
63.9
60.2
48.4
70.5
64.4
63.0
62.5
62.2

mental arm”mean in a clinical trial? 61.5
inical trial? 59.4

57.9
56.8
54.7
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FIGURE 3. Patients who experienced improved outcomes.
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 on 05/26/2023
competence, and intention to change also align with Moore and
colleagues26 and is consistent with level 4 outcomes for continu-
ing medical education. This unique format of learning permits
feedback from learners through voluntary self-evaluation tools
and encourages learners to indicate benefits in knowledge acqui-
sition; learners indicate their intent to discuss an intervention with
their oncology provider, and the APP format elicits and reports on
improved learner understanding. Educational content helps
learners make informed choices and share in decisions with their
health care providers in PC management.

Some of the strengths of our study assessed over a period of
7 years include wide reach of this program (US and global audi-
ence), use of a multidisciplinary expert faculty in the development
of content, addressing health literacy impediments, and improving
understanding related to PC patient needs. Patients are able to par-
ticipate in shared decisions gained through APP educational mod-
ules, which promote patient satisfaction with their health care
experience.27,28 Educational animations and content are continu-
ously being added, and the translation of the English program into
Spanish is now available at www.PancreasAnimado.com. Other
language programs to benefit global communities with PC are
feasible future opportunities.

The limitations of our study include retrospective design and
a relatively small group of users taking part in the optional feed-
back survey. Although the APP received approximately 4.5 mil-
lion views worldwide, only few (n = 13,138) participated in the
feedback survey. This is because the feedback survey was optional
(no monetary compensation is provided) for completing the sur-
vey. The program also lacked a formal presurvey/postsurvey as-
sessment. Because of the nature of the feedback survey, we were
limited in gathering in-depth learner data, and future goals are to
improve the quality of information from diverse learner audi-
ences. Our results may be biased because the metrics were evalu-
ated from among those who had access to modules through APP
website and YouTube only. Access to online learning requires
632 www.pancreasjournal.com
technology access, which may vary by cultural, demographic,
and socioeconomic differences.

In conclusion, Animated Pancreas Patient—An Animated
Patient's Guide to Pancreatic Diseases using visual formats of
learning demonstrates wide reach and has vast potential to im-
prove understanding and benefit health outcomes by informing
PC patients, families, and caregivers.

Continued efforts should be made to provide patient re-
sources that address health literacy barriers, increase understand-
ing of PC, and improve health outcomes and quality of life.
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