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Abstract
Social media, in the form of digital videos targeted to people with limited health literacy, as well as disadvantaged or marginalized
groups, may help reduce cancer health disparities and improve health outcomes in these populations. In this article, we document
the process of adapting the content from the Cancer 101 curriculum to create animated scripts about the cancer care continuum
that is clear, straightforward, and in plain language. The development of the Cancer 101 digital videos required a multidisciplinary
collaboration from—public health, medicine, technology, and expertise in correctional health, smoking cessation, web devel-
opment, video producers, and individuals directly impacted by cancer disparities. The Cancer 101 videos were showcased at a
community health fair where the videos were viewed by attendants waiting to be seen by a medical provider. While waiting for
their cancer screening, 13 individuals were selected and invited to watch all 11 videos totaling less than 60-minutes of viewing
time. They included 3 Latina women, 2 Latino men, and 8 Haitian women. All participants were between the ages of 40-65 years
old. Overall, participants agreed that they would recommend the videos to friends/family (M¼ 4.77, SD¼ 0.44) and that they plan
to watch other video modules to learn more information about cancer (M ¼ 4.72, SD ¼ 0.47). Additionally, participants enjoyed
the graphics and audio of the videos presented (M ¼ 4.85, SD ¼ 0.38). Furthermore, participants noted that Cancer 101 digital
videos described cancer in plain language, leading to a better understanding of the disease. Future research is needed to
implement Cancer 101 digital videos in healthcare clinics to increase cancer information and improve cancer screening rates in
marginalized communities.
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Introduction

With the growing use of cyberspace1 and the myriad of

information that can be sought out, more and more people are

using the Internet as a mechanism to understand further their

health2 and the health of others.3 The PwC Health Research

Institute showed a third of consumers are using social media

platforms to obtain health-related information.4 These users are

more likely to engage in Facebook, Twitter, and YouTube to

seek information about a disease, diagnosis, or treatment rather

than engaging with health care providers.4 The Internet can

play a significant role in the way people locate health informa-

tion, particularly across the cancer care continuum.5,6 For

example, one study found up to 73% of a nationally represen-

tative sample was using the Internet to gather information for a

family member who had a cancer diagnosis and that 56% of the

sample were cancer survivors using the Internet to locate infor-

mation and resources regarding their diagnosis.7

Another way that users are engaging other people and infor-

mation on social media is by using hashtags. A hashtag is used

to highlight an issue that is trending to create more visibility

and engagement among the hashtag searchers.8 Social media

sites, such as Twitter, have utilized hashtags where users can

filter selected topics, including types of cancers, treatment

options, etc.9 Based on these filtered topics, one study found

that breast cancer patients, who were engaged in a hashtag

conversation on Twitter, were 32% more likely to bring infor-

mation garnered from these conversations into their treatment

plan discussions.10 This is not surprising since a substantial

majority of U.S. adults report that they heavily use social media

for health information.11

Therefore, social media platforms are powerful tools that

provide ad-hoc virtual spaces, enabling people to facilitate dis-

cussion, ask questions, and exchange stories that can take place

anytime and anywhere with a broad audience of online users.12

Access to content is not restricted to social media. This ease of

access and use has contributed to platforms such as YouTube,

which has become the most popular online video platform

among U.S. adults (with over 6 billion users),11 allowing indi-

viduals to become consumers of information and be content

creators at no cost.13 As such, the use and implementation of

online digital videos in targeted communities via online plat-

forms may be complementary to receiving information from a

clinician or print materials. Thus, this shift to online platforms

as a source of information emphasizes the increasing demand

for creating scientifically proven and health literate communi-

cation materials from reputable sources.

A systematic review of online digital videos in cancer from

2013 to 2018 demonstrated a potential increase in behavioral

change and an increase in knowledge among its users.14 These

studies indicate a need for cancer education materials for

underserved populations (e.g., homeless people, people with

criminal justice histories, people with mental disorders, immi-

grant populations), particularly those with low or limited health

literacy.14-16 Because individuals with low health literacy have

been shown to have poor health outcomes17 using health

literacy as a framework for developing digital cancer videos

may improve access to health screening, health care services

and reduce health disparities.15 Health literacy is understood as

having the capacity to comprehend and process necessary

health information to make informed decisions about a health

diagnosis or a health problem.17,18 A nationally represented

sample examining health literacy levels reported that Black

and Latino adults have a higher proportion of falling the below

basic literacy category when compared to White, Asian/Pacific

Islander, and multiracial adults.19 Jacobs et al3 reported that

characteristics such as being an older adult, having poor Inter-

net skills, and being poor were associated with a lower like-

lihood of using social media platforms compared to their

counterparts.

Thompson and colleagues reported that less than 6% of the

cancer education interventions that used social media platforms

included marginalize d populations.20 Given that racial and

ethnic demographics of the U.S. are rapidly changing and

because of widening health disparities,21,22 there is a need to

develop digital videos that focused on people living in the

margins.15,20,23 Therefore, a team of content experts in cancer

who are members of the Cancer Health Justice Lab, an inter-

disciplinary public health lab that addresses inequity in cancer

prevention among medically underserved populations, collabo-

rated to develop digital videos for cancer health. The interdis-

ciplinary team included primary care physicians, public health

educators, a cancer epidemiologist, a tobacco treatment spe-

cialist, and two individuals with criminal justice histories and

contractors from HypnoViD, a digital production agency who

provided technical support. The team’s goal was to adapt the

existing content from the Cancer 101 materials24-27 and create

digital modules about the cancer care continuum that was clear,

straightforward, accurate, and written in plain language.

Methods

The tenants of health literacy to promote behavioral change28

were used to develop the web-based short digital Cancer 101

videos to reduce cancer health disparities and increase cancer

knowledge and awareness. The Cancer 101 modules were

curated from the Cancer 101 curriculum developed by

the Indian Health Board’s Northwest Tribal Comprehensive

Cancer Project24 for American Indians and Alaskan Natives.

Cancer 101 includes 10 learning modules on the following

topics: (1) cancer in the target population; (2) what is cancer?;

(3) cancer risk factors; (4) the role of genes in cancer; (5)

cancer screening and early detection; (6) cancer diagnosis and

staging; (7) the basics of cancer treatment; (8) biospecimens

and biobanking; (9) chronic conditions and cancer; and (10)

support for patients and caregivers. Previous studies have

demonstrated an increase in cancer knowledge after complet-

ing the Cancer 101 training session among people who were

incarcerated,26 the Puerto Rican community,27 and the Alaskan

and American Indian community.24-25

The Cancer 101 education materials were selected as an

appropriate source of materials for developing the storyboard
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to expand the reach and use in other vulnerable populations,

including people with criminal justice histories and the medi-

cally underserved. The adapted Cancer 101 digital videos are

presented in 11 modules, with a forward from the first author.

The forward is a short introduction (2 minutes and 16 seconds)

that explains the Cancer 101 digital videos’ etiology. New

content added to the modules focused on human papilloma-

virus (HPV), including HPV 16 and 18, which increases cervi-

cal, penile, oral, and anal cancer risk, and a presentation on the

HPV vaccine.29 In this paper, we describe the creation of Can-

cer 101 digital videos (developed in 2018) that were adapted

and tailored in previous studies.26

Cancer 101 Digital Components

Based on the team’s input and using the content generated from

the Cancer 101 curriculum and the lesson plans, we partnered

with HypnoViD to develop and customize whiteboard ani-

mated videos. Table 1 outlines the names and scenes of the

modules and the illustrations used to describe the content of

each module. Video scripts were created for the 11 modules,

and each video script focused on the target audience in mind.

The scenarios from each of the Cancer 101 modules described

the cancer care continuum [focusing on the following areas:

etiology, prevention, detection, diagnosis, treatment, and sur-

vivorship]. The scripts ranged from 125-150 words of dialogue

per minute, which is recommended for individuals with low or

limited health literacy. The videos averaged 2 to 6 minutes in

length and could be watched in its entirety in less than 60

minutes when watched concurrently. Each script underwent

three rounds of revisions. Each script was reviewed for accu-

racy by members of the team, read aloud for clarity, and

reviewed by outside viewers. Furthermore, the same voice

actors were used to narrate each video, and background music

was added to help with attention and motivation. The content

was designed to create a story using the Cancer 101 materials.30

To improve access to cancer-related information and

resources, video content and scripts were written at a fifth or

sixth grade (the reading level recommended for low or limited

health literacy).31,32 Additionally, the characters of the scripts

were designed to represent members of the target audience to

create a sense of trust and relatability with the community.

Figure 1 describes one example of how the script and visuals

of Module 5—Cancer Screening and Early Detection were

developed.

Once a script was approved, the script, with accompanying

written visuals for each scene, was sent to an artist to create the

storyboard. Using the script and written visuals as background,

the HypnoViD artist then designed and created original hand-

drawn artwork and illustrations for each scene. The storyboard

creation required a 3-step process, a rough draft including a

sequence of drawings that matched the script/voice order. The

interdisciplinary team reviewed the resulting product. This

allowed the interdisciplinary team to ‘see’ what images were

being paired with each section of the approved script. The team

provided feedback on the images, and the second version of the

storyboard was created. Once approved, production proceeded

with animation. The animator selected appropriate music and

sound effects to highlight further and enhance the information

to keep the viewer engaged. The final video with an accompa-

nying closed captioning file was sent to the team for review.

After the team approved the final videos, captions or sub-

titles were added to make the digital Cancer 101 videos acces-

sible for people with hearing loss.33 A study conducted by

Verizon and Publics Media in 2019 reported that over 92%
of videos were viewed with the sound off on their mobile

device, and 83% of viewers watch videos with the sound off,

making video captions critical.34 The benefits of including

captioning go beyond Americans with Disabilities Act compli-

ance35 and accessibility. Adding captions increases flexibility

that videos may be watched on multiple platforms.

In the Fall of 2019, the Cancer Health Justice Lab show-

cased the Cancer 101 videos at a community health fair event

called, “Screen, Test, & Treat” sponsored by the Rutgers New

Jersey Medical School in collaboration with the Rutgers Can-

cer Institute at University Hospital.36 The whole-day event

took place at the Rutgers Cancer Institute of New Jersey at

University Hospital in Newark, NJ. The event provided free

cervical, breast, colorectal cancer screening, and hepatitis C

testing, for underinsured or uninsured Essex county residents.

The event was open to anyone living in the Greater Newark

area. Individuals were sent to a waiting room where they com-

pleted paperwork and remained in the area until their name was

called into the examining room.

Cancer 101 digital videos were continuously projected onto

a television screen in the waiting room for individuals awaiting

their health screening. Thirteen participants were invited to

participate to provide feedback on the videos. Members of the

interdisciplinary team briefly explained the purpose of the

videos. Next, viewers were asked to watch all of the videos

and share their expectations and reactions with a facilitator

after viewing them. After viewing the videos, participants com-

pleted a 5-minute brief satisfaction questionnaire. Participants

were asked to rate each of the statements (i.e., 1. Basic under-

standing of cancer. 2. Would recommend videos to friends and

family? 3. Materials taught in an easy way to understand. 4.

Better understanding of cancer in progressing in body. 4.

Enjoyed graphics and audio. 5. Would want to watch other

video modules to learn more?) using a 5-point Likert scale with

1 indicating “strongly disagree,” and 5 indicating “strongly

agree.” The satisfaction questionnaires were collected before

participants left the waiting room for their screening.

Prototype Feedback

Thirteen residents from Essex County were asked to rate their

overall experience viewing Cancer 101 videos. They included

3 Latina women, 2 Latino men, and 8 Haitian women. All

participants were between the ages of 40-65 years old. The

participants were recruited at the waiting room where they

were completing paperwork and awaiting to receive cancer

screening exams provided by medical professionals. The

Valera et al 3



Table 1. Cancer 101 Digital Videos—Module Names, Scenes and Graphics.

Forward, Scene 3 Module 1—Cancer in Men,
Scene 1

Module 2—What is Cancer?
Scene 7

Module 3—Cancer Risks,
Scene 4c

Module 4—Role of Genes,
Scene 2

Module 5—Cancer Screening,
Scene 2a

Module 6—Cancer Diagnosis Module 7—Basic Cancer
Treatment 1, Scene 2

Module 8—Basic Cancer
Treatment 1I, Scene 12

Module 9—Biospecimens,
Scene 2a

Module 10—Cancer Support,
Scene 8

Module 11—Chronic
Conditions and Cancer,
Scene 3
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Cancer Screening and Early Detection - Module 5
Length: approx. 3 min 46 seconds
Word Count: 565
Version: 4 visuals 1

Script Visual

1
Early detection is the key in successfully treating a cancer
diagnosis. With early detection, the cancer can be treated
before it spreads - a process called metastasis.

We see one of our Doctors looking at the viewer.

Write out Early Detection is Key

Repeat metastasis animation from Video 2/Scene 9

2a
A cancer screening is done when the person has no
symptoms or signs of cancer. This is a proactive approach to
health that allows you to detect cancer as early as possible.

We see the Doctor/patient image from Module 1/Scene 9, both are
smiling.

In the white space write:

C Cancer Screening
- No Symptoms
- Proactive Approach
- Allows Early Detection

2b
Often, by the time symptoms appear, the cancer is
advanced.

Remove the list from above and write out:

Often, by the time symptoms appear, the cancer is advanced.

3

There are a number of different types of screening. For
women, there are breast exams and mammograms, as well
as Pap smears and pelvic exams to detect uterus and cervical
cancers.

For men, prostate cancer screenings can help detect the
disease early. Other screenings might include colonoscopy,
lung cancer screenings, and skin cancer screenings.

Label the Scene: Women’s Screenings

Write a list in the white space:
- Self Breast Exams
- Mammograms
- Pap Smears
- Pelvic Exams

Draw a woman getting a mammogram and another getting
a pelvic exam.

4
The screening for colon or rectal cancers might include a
colonoscopy, fecal occult blood test, and digital rectal exam.

Label the Scene: Colon or Rectal Screening

- Colonoscopy
- Fecal Occult Blood Test
- Digital Rectal Exam

Off to the side, we see our stick figure character sitting in the waiting
room. When the narrator mentions the rectal exam the character’s
face changes.

4.3

Many people are afraid or uncomfortable at the thought of
having a rectal exam. The truth is that it’s a simple
procedure. Let your doctor know if there are any
conditions he or she should be aware of, such as
hemorrhoids.

We zoom in close on the character. As the narrator continues the
man’s face becomes more relaxed.

When we finally zoom out we see the doctor sitting down talking to
him.
The doctor has a word bubble “simple & painless”

4.7

A colonoscopy can help detect colorectal polyps. Polyps are
abnormal tissue growth that can be caused by a number of
things.

Often polyps are benign, or

non-cancerous. However, there is a risk that they can turn
cancerous.

Reuse imagery from Module 1 Scene 4.5.

Figure 1. Example of script and visual development.
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5

Human Papillomavirus (HPV) is present in most sexually
active people.

There are over 100 strains of the virus, some are very low
risk for cancer development, but some are very high risk.

A pie chart, (not 3D) but using similar percentages below. In addition,
write out ‘There are Over 100 strains of HPV Virus”

6
HPV related cancers include cervical (100% of cervical
cancers are caused by PV), anus, and oral cancers of the
throat.

Create a bar chart titled HPV Related Cancers.

Three bars, labeled with the type of cancer on the x-axis and y-axis
labeled percents

Cervical - 100%
Anus - 91%
Oral & Throat - 72%

7

If you do not have HPV, you should be immunized.

Vaccines are available for children and for young women
through age 26 and young men through age 21.

Change to a scene of the doctor giving the HPV vaccine. In a word
bubble for the doctor show the HPV icon from Module 1/Scene 8a with
a green X through it.

During the animation, the patient changes from a child, to a woman to a
young man.

8
Using condoms routinely will help to prevent the spread of
HPV, as well.

Zoom in on the doctor, and in a speech bubble, show a condom image.

9

The screening method for lung cancer is a low dose CT
scan. This scan is non-invasive and people at a high risk of
lung cancer can reduce their morbidity rate from the
disease by 20%.

Add a label Lung Cancer Screening and draw one of our men getting a
CT scan. (note the hands should be above the head.)

10
There may be barriers to taking advantage of these
screening methods. In some cases, this might be access to
physicians.

Animation: Erase CT Scanner.

When the narration talks about physicians, erase the Doctor and
animate our character sitting up and looking to the viewer, confused

Examples of barriers include:
- Fear of cancer
- Lack of knowledge
- Modesty
- Communication
- Beliefs around illness

11a

Some people may avoid proactive approaches to screenings
because they are afraid of the results.

Often, they just don’t know how

Start out by drawing our stick figure in a scared/no position. close up.

11b useful screenings can be to help you maintain optimal health.

From off screen, a file labeled ‘Screenings” in green under it, is
“Optimal Health”.

Our character changes to happy and confident.

12a
A cancer diagnosis is not a death sentence. People think
there’s nothing they can do to prevent it

Zoom out from the characters and off to the size draw in three
gravestones, with the characters faces on it.

12b
but the truth is that these illnesses are treatable if you catch
them early and check yourself often.

Fade the gravestones away. In the space write:

Cancer is treatable if you catch it early and check yourself often.

Figure 1. (continued).
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Cancer Health Justice Lab team members introduced the parti-

cipants to the Cancer 101 videos. Overall, participants agreed

that they would recommend the videos to friends/family

(M¼ 4.77, SD¼ 0.44) and that they want to watch other video

modules to learn more information (M ¼ 4.72, SD ¼ 0.47). In

addition, participants enjoyed the graphics and audio of the

videos presented (M ¼ 4.85, SD ¼ 0.38). Table 2 describes the

participant’s responses to the brief satisfaction questionnaire.

Participants rated their “basic understanding of cancer” as

high (M¼ 4.42, SD¼ 1.16) but rated the item, “material taught

in an easy way to understand” as moderate (M ¼ 3.92,

SD ¼ 1.44). Viewers noted that they would have preferred the

videos to be available in multiple languages, such as Spanish

and Creole.

Discussion

To the best of our knowledge, this is the first interdisciplinary

team to adapt the Cancer 101 that was initially developed for

American Indians and Alaskan Natives,24 later tested for effec-

tiveness in diverse populations24-27 and applied to a digital

platform. The development of the Cancer 101 videos required

collaboration from multiple sectors—public health, medicine,

technology, and expertise in correctional health, smoking ces-

sation, cancer, web development, video producers, and individ-

uals directly impacted by cancer disparities. Complex medical

issues, such as cancer, require interdisciplinary teams where

members of various professions and lived experiences come

together with a common goal and mission to improve health.37

The interdisciplinary team was involved in creating the

script, multiple revisions, content design such as graphics and

images, and sound engineering of videos. Furthermore, the

team evaluated the Cancer 101 curriculum and carefully

reviewed all of the medical terms used throughout the modules.

The team determined which of those would need to be simpli-

fied and easily understood by people with limited health lit-

eracy by using plain language, jargon-free communication, and

succinct messaging.38 Additionally, to keep viewers engaged

with the videos and improve their satisfaction, cartoons were

used to present complex information.37-39 Most respondents

favored the images and graphics. Overall participation in view-

ing the videos was high, demonstrating a positive reaction to

the videos. Participants noted that the Cancer 101 digital videos

described cancer in basic language, leading to a better

Table 2. Perceived Attitudes After Watching the Cancer 101 Videos
(N ¼ 13).a

Variable Range Mean (SD)

Basic understanding of cancer 1.0-5.0 4.42 (1.16)
Would recommend videos to friends and family 4.0-5.0 4.77 (0.44)
Material taught in an easy way to understand 1.0-5.0 3.92 (1.44)
Better understanding of cancer progressing

in body
2.0-5.0 4.31 (1.11)

Enjoyed graphics and audio 4.0-5.0 4.85 (0.38)
Would want to watch other video modules

to learn more
4.0-5.0 4.72 (0.47)

aVariables were given on a 5-point Likert scale where 1 ¼ strongly disagree
to 5 ¼ strongly agree and calculated as a continuous variable.

13
Your body will often give you symptoms at the onset of a
disease. A symptom can be a change in the body, such as an
ache or pain or rapid loss of weight.

We see our character bent over, slightly overweight. During the
animation, we add in pain lines, and the character loses weight.

14

It’s important to have regular physical health check-ups with

your provider and to let your doctor know if you
experience any changes in your body.

Our character is visiting the doctor in the background
is the poster of our outline man (as seen in Module

3/Scene 23)

In a word balloon from our character if time permits, we redo the
animation from the prior scene.

15

Some symptoms to be aware of include: change in bowel or
bladder habits, such as more frequent urination or
discoloration, sores that do not heal, thickening of the skin
or swelling in any part of the body not, due to injury,
bleeding or discharge, and skin changes, such as
discoloration or growths.

Other signs that can indicate

long-term illness include tiredness or fatigue, skin color
changes, weight loss, and pain.

Screenings and knowing symptoms to look for help you take
an active role in your health.

Animation: Zoom in on the poster, the poster lines around it fade away
leaving us with our outline character.

Label: Disease Symptoms

Using our outline character and animate the words and a
corresponding body part for as stated in the narration.

Figure 1. (continued).
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understanding of the disease. In addition, respondents enjoyed

watching them and noted they would watch them again to learn

more about different cancer topics.

Health literacy was used to guide the development of digital

video modules.28 The video modules emphasize increasing

favorability of cancer screening by describing how early detec-

tion can lead to optimal health and timely treatment. Moreover,

it was imperative to normalize cancer screening ideas by reduc-

ing user worries, such as rectal exams and finding out their

results from screening. By highlighting these scenarios

throughout the various modules, the goal was to increase beha-

vioral change with increasing cancer screening and cancer

prevention behaviors.

Future Research for Cancer 101 Digital Videos

The prototype feedback, coupled with previous findings from

in-person delivery of Cancer 101,26 highlight the full potential

of implementing digital interventions in health fairs and health

clinics.40 Cancer 101 digital videos with closed captioning

designed with marginalized populations in mind may be

viewed in waiting rooms for behavioral, clinical, and medical

care services, including mental health clinics, homeless

shelters, federally qualified health centers, criminal court,

and correctional settings, among many others to increase

access to health-related information and promote individuals

understanding of cancer.

Future research of Cancer 101 digital videos should include

more rigorous questionnaires to examine attitudes, evidence of

new knowledge using pre and post-test surveys to assess edu-

cation on cancer screening modalities, and the likelihood of

screening after viewing the videos. Furthermore, the studies

should explore the usability of the videos and effectively

engage viewers who have limited health literacy to seek cancer

screening. This would include reaching marginalized popula-

tions that are sometimes overlooked in cancer research.41,42

Limitations and Strengths

There were several limitations in the development of Cancer

101 digital videos. The limitations of this study included enroll-

ment of a small number of viewers who provided feedback of

the Cancer 101 digital videos prototype at a single event. In

addition to the small sample size, viewers reported wanting the

videos to be translated into multiple languages, which may

have potentially limited reaching non-Native English speakers

at the event. As a result, the team is currently working with

HypnoViD to translate the script and captions into other lan-

guages, such as Spanish.

While there are notable barriers to developing a successful

digital platform for addressing cancer disparities,41 including

limited health literacy17 and the digital divide,43,44 the Cancer

101 digital videos were created with these users in mind who

may not have access to a laptop computer to view them. That

said, the digital videos were formatted so that each of the

modules could be easily streamed on any device, including a

cellphone. Another strength is that the closed captioning in the

videos, allows viewers to read and/or listen to them with

greater flexibility.

Conclusion

Applying an interdisciplinary perspective that fosters

collaboration is essential to developing a successful digital

platform for addressing cancer disparities. It has been shown

that digital videos can impact a broad audience related to

increasing cancer education knowledge and, in turn, promote

prevention activities.15 In this study, we demonstrate how to

develop online digital videos specifically for vulnerable and

marginalized populations and the importance of an interdisci-

plinary team to create 11 modules that focused on various

cancer care continuum components using plain language mes-

saging and graphics.
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