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Abstract

Objectives: The aims of this pilot study were (1) to develop a cancer prevention module consisting of an animated video and a
short questionnaire, (2) to assess new knowledge gained by the participants, and (3) to solicit feedback for improving the cancer
prevention module.

Methods: Volunteers who previously agreed to be contacted regarding research studies were approached via email. After
completing the cancer prevention module, a list of cancer prevention recommendations was provided. Newly gained knowledge
was assessed, and feedback was solicited.

Results: Overall, 290 of 3165 individuals contacted completed the online module (9.2%), and 38.6% of the participants
indicated that they learned something new about cancer prevention measures. A similar proportion, 41.4%, mentioned that
they learned about measures that were recommended and due. Paradoxically, response rate was the lowest in the ≥50 year old
age group although this group reported the highest rate of learning about new cancer prevention measures. Feedback was
favorable in that 70.7% mentioned that the recommendations were helpful to them personally, 69.3% felt motivated to take
action to reduce their risk of cancers, and 67% would recommend the online module to their friends and family.

Conclusion:We developed an online cancer prevention module which seems to be suitable for promoting cancer prevention
measures as feedback was favorable, and new knowledge was gained. Future efforts will focus on using the module to promote
cancer prevention measures to the general public particularly for the ≥50 year age group.
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Introduction

Cancer is the second leading cause of death in the United
States (US) and imposes a significant burden on our health
care system.1 Approximately 1.8 million new cancer cases are
expected to be diagnosed in 2020 in the US, and at least 42%
of those cases could be prevented.2 Breast, cervical, colo-
rectal, and lung cancer screening measures are tools for early
detection and for reducing mortality.2 However, these tools are
often underutilized for various reasons. Low socioeconomic
status, lack of health insurance, and limited health literacy are
known factors preventing people from obtaining cancer
prevention measures.3-5 However, increasing awareness
through education about the importance of cancer screening
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can improve adherence.6-9 Cancer screening can be cost-
effective in comparison to cancer treatment, and full im-
plementation of screening programs throughout the entire
population remains an important goal for the health care
system.10

Cancer incidence and mortality are higher in Arkansas than
the national averages for cancer of the cervix (9.8 vs 7.6 per
100,000 for incidence and 3.4 per 100,000 vs 2.3 for mor-
tality), colorectum (43.8 vs 38.7 for incidence and 16.8 vs 14.2
for mortality), and lung (78.1 vs 59.2 for incidence and 57.5 vs
41.9 for mortality).11 For female breast cancer, the incidence
rate in Arkansas, 117.5, is lower than that of the US, 125.2 per
100,000 per population. However, the mortality rate is higher
in Arkansas (21.6 vs 20.6 per 100,000 per year). Lower rates
of cancer screening (72.9% vs 80% for Pap smear in the past 3
years, 73% vs 77.6% for mammogram in the past 2 years, and
65.4% vs 67.7% for colorectal cancer [CRC] screening) and
human papillomavirus (HPV) vaccination (38.3% vs 53.2%
for 2+ doses in ages 13–17), and higher rates of current adult
smoking (22.3% vs 17.1%) are at least partially responsible for
these disparities.11 Therefore, our long-term goal is to increase
cancer screening and HPV vaccination and to decrease
smoking among people in our state in order to decrease cancer
incidence and mortality.

Technology has the potential of revolutionizing health care
delivery. Some successes have been reported with use of in-
ternet interventions for promoting health-related education12,13

and treatment.14 For example, Miller et al.13 demonstrated
increase in CRC screening using an iPad app which allowed
patients to order their own screening tests, and to forward
automated electronic messages for follow-up reminders and
support. In the current study, we developed an online module
for promoting cancer prevention measures including cancer
screening, HPV vaccination, smoking cessation, and weight
loss. This module consisted of one-minute animated video, and
a brief questionnaire written at a 5th to 8th grade reading level.
The video was designed to demystify cancer and to reduce its
stigma by describing its etiologies and what steps can be taken
to prevent it. This module was tested in volunteers who were
mostly Arkansans and who had previously agreed to be con-
tacted for research studies. The suitability of this module for
promoting cancer prevention measures was assessed; feedback
was solicited to improve the module, and whether the module
was successful in increasing knowledge that was assessed.

Methods

Participants and Recruitment

Eligible participants were volunteers aged 18 years or older
who had registered for ARResearch, a registry developed by
the UAMS Translational Research Institute which consists of
community members mainly from Arkansas willing to par-
ticipate in research studies of their interest.15 Participation in
this Institutional Review Board (IRB) approved study was

solicited via an email written at the 5th to 8th grade reading
level (plainpages.org, UAMS, Little Rock, AR, USA). It
included the purpose of the research study, eligibility criteria,
contact information of the investigators, and a link to the one-
minute animation video (Explainify, Fayetteville, AR, USA)
and questionnaires. Clicking on the link served as an informed
consent process and confirmation of eligibility criteria. This
study was registered at clinicaltrials.gov (NCT03810053).
Solicitation emails were sent between March 1, 2019 and July
24, 2019 to an equal number of volunteers based on age (18–
29, 30–39, 50–49, and ≥50 years) and sex until we ran out of
male volunteers in the age 18–29 group. Then, repeat solic-
itations were sent to this subgroup. Participants completing the
online module and feedback questions were compensated with
$40 in the form of gift cards.

Online Module

The online module consisted of a one-minute animated video
(Supplement 1) followed by a brief questionnaire (Supplement
2A). The video explained common causes, consequences, and
the availability of various prevention and early detection
methods. The questionnaire solicited age, sex, race, ethnicity,
and basic medical history needed to provide appropriate
recommendations for mammography, Pap smear, CRC
screening, lung cancer screening, HPV vaccination, smoking
cessation, and weight loss (see Supplement 3A for a hypo-
thetical example). A list of recommendations was provided
based on guidelines (Supplement 2B) from the US Preventive
Services Task Force (USPSTF),16-19 American Cancer Society
(ACS),20 American College of Radiology,21 American Col-
lege of Obstetricians and Gynecologists,22 and Advisory
Committee on Immunization Practices.23

After completing the questions in the cancer prevention
module and receiving a list of personalized recommendations,
the participants were assessed for newly gained knowledge.
Whether one had acquired knowledge about cancer prevention
measure(s) one did not know about was asked using the
question “Did this list help you learn about any actions you did
not know about?” If the answer was yes, they were asked which
measure(s). They were also asked whether they learned about
measure(s) which were due using the question “Did this list help
you learn about any actions you have not taken yet?” Partic-
ipants whowere due for breast cancer screening, cervical cancer
screening, CRC screening, LDCT lung cancer screening, and/or
HPV vaccination were asked whether they were willing to be
contacted in 6 months for follow-up. Race and ethnicity were
captured, and participant health literacy level was assessed with
a single screening question which asked “How confident are
you filling out medical forms by yourself?”24

Feedback Questions

The feedback questionnaire for the online module
(Supplement 2C) used a 5-point Likert scale.25 Input regarding
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the most desired compensation, social media platforms most
commonly used, education level, and whether they were af-
filiated with the health care field was also solicited. The di-
rected content analysis method26 was utilized to summarize
additional free text suggestions.

6-Month Follow-Up

Participants who identified at least one of five cancer pre-
vention measures (breast cancer screening, cervical cancer
screening, CRC screening, LDCT lung cancer screening, and
HPV vaccination) which was recommended to them based on
their sex, age, and family history but had not been fulfilled at
the time of participation in the online module and who agreed
to the follow-up (Supplement 2D) were re-contacted by email
after 6 months. The uptake of the particular cancer prevention
measure(s) was assessed. Participants received an additional
$40 in the form of gift cards.

Statistical Analyses

Percent responses among different age groups for all, men,
and women were compiled (Figure 1A), and bivariate
associations were tested for statistical significance using
either chi-square test or Fisher’s exact test. Furthermore,
percentages of participants gaining knowledge about
cancer prevention measures (Figures 1B and 1D, and
Supplement 4) and percentages of participants learning
about any of them being due were analyzed in the same
manner (Figures 1C and 1E, Supplement 4). Then, asso-
ciations between health literacy level and gaining new
knowledge about each cancer prevention measure were
determined using Fisher’s exact test of independence
(Supplement 5). Analogous associations were assessed
between health literacy level and learning that certain
recommended measures are due. Similarly, associations for
being affiliated with the health care field and for level of
education were assessed using chi-square or Fisher’s exact
test (Supplement 5). A two-sided P-value of <0.05 was
considered to be statistically significant.

Results

Email solicitations were sent to 3165 individual ARResearch
volunteers, and 290 (9.2%) responded. The respondents were
comprised of 87 men (30%), 200 women (69%), and 3 re-
sponding “neither” (1%). The response rate was higher for
men (10.4%) than women (8.6%) but not significantly. The
response rates were significantly different among different age
groups for all participants (P=0.003) and for men (P<0.001)
(Figure 1A). The response rates were the lowest in the ≥50
years group for all (6.5%), men (5.0%), and women (7.4%).
The most common race among our respondents was Cauca-
sian (82.4%), and Hispanics comprised 4.8% of all
participants.

An example of responses from a hypothetical participant
(Supplement 3A) and the summary of actual responses
(Supplement 3B) are shown. A majority (66.9%) had never
smoked tobacco and most were overweight or obese (67.9%).
A large proportion of our participants had no history of breast
cancer (86.5% of female participants) or CRC in their im-
mediate family (82.1% of all). HPV vaccination was rec-
ommended for 13.2% of participants, mammography for
45.5%, Pap smear for 92.5%, CRC screening for 22.7%, and
LDCT screening for 1.7%.

While 38.6% (112 of 290) participants gained knowledge
about new cancer prevention measures, 41.4% (120 of 290)
indicated that they found out about recommended cancer
prevention measures that were due. The percentages of re-
spondents who gained knowledge about cancer prevention
measures was significantly different across age groups
(P<0.001) with 33.3% in the 18–29 year old group, 28.6% in
the 30–39 year old group, 35.5% in the 40–49 year old group,
and 59.7% in the ≥50 years group (Figure 1B). Therefore,
while survey response rate was the lowest in the ≥50 years
group (6.5%, Figure 1A), the proportion gaining knowledge
about cancer prevention measures was the highest in this age
group (59.7%, Figure 1B).

The proportion of respondents who learned about rec-
ommended cancer prevention measures that were due differed
significantly (P=0.001) among age groups as well (Figure 1C).
The highest proportion was in ≥50 years of age (55.2%),
followed by 50% in the 40–49 year old group, 36.5% in the
18–29 year old group, and 26.2% in the 30–39 year old group.

Percentages of respondents who gained knowledge about
new cancer prevention measures are shown by each measure
in Figure 1D. The three most frequently learned cancer pre-
vention measures were LDCT (27%), HPV vaccination
(23%), and weight loss (19.7%). Furthermore, there was a
significant difference among the different age groups who
gained knowledge about LDCT (Supplement 4A, P<0.001).

The proportions of respondents that learned about rec-
ommended measures that are due are grouped by each
measure in Figure 1E. LDCT (23.8%) was the measure with
the highest percentage among all age groups. Significant
difference among the different age groups was also found for
learning being due for LDCT (Supplement 4B, P<0.001) and
mammography (Supplement 4C, P=0.006).

A majority of the participants answered either extremely
confident (72.1%) or fairly confident (23.1%) to a question
“How confident are you filling out the medical forms by
yourself?” to assess health literacy (Figure 2A). The feedback
to the online module (Figure 3) was very favorable. Amajority
stated that they liked the animated video (90.1%) and found
the video entertaining (83.5%). About 50% responded that
they learned something new from the video, 69.3% felt
motivated to take action to reduce their risk of cancer, and
61.7% felt encouraged to disseminate information about
cancer screening measures. Furthermore, 94.5% responded
that the questions were easy to answer, 70.7% responded that
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Figure 1. Continued.
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the recommendations were helpful to them personally, and
67% responded that they would recommend promoting the
online module through social media.

Sixty-four respondents provided free text suggestions for
improving the cancer prevention module. These responses
were grouped in 4 broad categories: (1) providing more details
about cancers and prevention measures (29.1%), (2) questions
for assessing the risk of cancers to be more detailed (17.7%),
(3) resolve technical difficulties (11.3%), and (4) others
(41.9%). Comments displaying appreciation for the con-
ciseness of the video and questionnaire and the efficiency of
the short questionnaire to assess cancer risk were grouped in
the “Other” category (data not shown).

Responses to questions regarding social media platforms
used, educational attainment, and affiliation with the health
care field are shown in Figures 2B–2D. Facebook was the
most commonly used platform among our participants
(85.2%) followed by Instagram (30.3%) and Twitter (15.9%).
About 72.8% respondents had a college degree or higher and
48.3% were affiliated with the health care field. Our partici-
pants indicated that the most desired compensation for par-
ticipating in the online module for the future intervention was
“a chance to win a $500 gift card” (78.6%), and that the most
desired compensation for participating in the 6-month follow-
up survey was “$10 gift cards for each participant” (46.5%)
(data not shown).

Figure 1. Percent response, percent gained knowledge, and percent learned of due measures among different age groups and sex or by
cancer prevention measures. (A) Response rates were significantly different among different age groups in all invited (P=0.003) and in men
(P<0.001) but not in women (P=0.244). (B) Increasing age correlated significantly with more gained knowledge about cancer prevention
measures in all sexes (P<0.001), men (P=0.045), and women (P=0.020). Overall learning rate was 38.6% (112 of 290). (C) Learning about due
cancer prevention measures also significantly correlated by age groups for all (P=0.001) and women(P=0.005) but not for men (P=0.248).
The overall rate was 41.4% (120 of 290). (D) Percent gained knowledge of specific cancer prevention measures. (E) Percent learned of specific
cancer prevention measures due.
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No significant associations between health literacy level
and gaining knowledge about new cancer prevention mea-
sures were found except for HPV vaccination (Supplement
5A). Those with lower health literacy (35.7%) were more
likely to gain knowledge about HPV vaccination compared to
those with higher health literacy (13%, P=0.034). Those not
affiliated with the health care field were more likely to learn
about the benefit of weight loss with respect to cancer risk
(17.3% vs 6.4%, P<0.01), and more likely to be due for HPV
vaccination (18.7% vs 9.3%, P=0.02) (Supplement 5B and
5C, respectively). The high level of education was inversely
associated with learning about the positive role of smoking
cessation in cancer prevention (Supplement 5D, P=0.04).

There were a total of 44 participants who were due for 49
different cancer prevention measures and had agreed to be
followed up (Table 1). Overall, 81.8% (n=36) of them
participated in the follow-up. Among those who participated
in the 6-month follow-up, 37.5% received the HPV vaccine,
60% received a mammogram, 36.4% received a Pap smear,
16.7% received CRC screening, and 33.3% received LDCT.
The completion rate of recommended cancer screening for
which our participants were overdue was 33.3%. The barriers
for the uptake of the overdue measures (Table 2) included
confusion over when the measures are due (33.3%), inability
to afford the cost (22.2%), work issues (16.6%), lack of
insurance coverage (11.1%), lack of time off from work
(5.6%), lack of information about the sites offering screening
(5.6%), and other health issues (5.6%). Confusion over when
the measures are due was the most frequent barrier identified.
For example, one of our participants was a man in his 40s
with a family history of CRC in an immediate family member
diagnosed at age 55 years. Although CRC screening is
recommended by the ACS for this participant, his provider
did not recommend it citing the guidelines from the USPSTF.
This is an example of inconsistencies resulting in confusion
and a lost opportunity.

Discussion

The feasibility of using an online module for increasing
compliance with cancer prevention measures was examined in
this pilot study. An online module consisting of a one-minute
animated video and a short questionnaire was developed and
administered among volunteers who had previously agreed to
participate in research studies. The online module was well
received and those who participated demonstrated increased
knowledge about cancer prevention measures. In addition,
about a third of recommended measures due were fulfilled at
6-month follow-up.

Despite the fact that these volunteers had previously agreed
to be contacted about research studies, the participation rate,
through email solicitations, was low. However, the recruit-
ment rate was similar to another study which used advertising
banners on Facebook to enroll in a survey study about HPV
and cervical cancer. Among the 3312 people who visited their

Figure 2. Summary of responses assessing healthy literacy, social
media use, affiliation with health care field, and education level
(n=290). (A) Health literacy was assessed by asking “How confident
are you in filling out medical forms by yourself?” and the majority
(72.1%) responded extremely. (B) Social media platforms one used
included Facebook (85.2%), Instagram (30.3%), Twitter (15.9%), and
Snapchat (8.6%). (C) When asked whether one was working and/or
studying in the health care field, approximately half (48.3%)
responded “yes.” (D) The most commonly attained highest level of
education was “more than college (37.9%)” followed by “finished
college (34.8%).”
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research study online homepage, 394 (11.9%) expressed in-
terest in participating in their study, and only 243 (7.3%)
completed their online survey.27 It may be that a more per-
sonalized approach is needed. Indeed, a meta-analysis re-
ported that personalized telephone calls increased the uptake
of CRC screening with the effect size ranging from unadjusted
risk ratio (RR)=1.29 [95% confidence interval (CI) = 1.12–
1.49] to RR=1.34 (CI = 1.13–1.60). On the other hand, au-
tomated telephone call reminders playing a recorded message

had no effect on screening uptake. Other forms of automated
reminders like emails and text messages also did not show any
effect in screening uptake.28

In the current study, the lowest response rate to the email
solicitations was recorded for the age group of 50 years and
older (Figure 1A), yet this age group was the highest in
gaining knowledge about cancer prevention measures
(Figure 1B). The risk of cancer increases with age.29 As per a
report from 2017 on cancers worldwide, approximately 70%

Figure 3. Summary of feedback responses which were favorable overall (n=290). (A) Liked the animation video. (B) Found the video
entertaining. (C) Learned something new from the video. (D) Felt encouraged to take actions toward reducing their changes of cancer after
watching the video. (E) Felt encouraged to tell others about cancer prevention and early detection after watching the video. (F) Questions
were easy to answer. (G) Found the list of recommendations to prevent cancer helpful for then personally. (H)Would recommend the cancer
prevention module to their friends and family through social media.
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of all cancer incidences and 87% of all cancer-associated
mortalities occur in people over 50 years of age.30 Therefore, a
future focus will be to effectively target this age group for
recruitment.

Lower health literacy level correlated significantly with
gaining knowledge about HPV vaccination (Supplement 5A).
Likewise, not being affiliated with the health care field was
correlated with learning about HPV vaccination being due
(Supplement 5C). Interestingly, no significant association was
found with educational level and gaining knowledge about
HPV vaccination. Gaining knowledge about the benefits of
weight loss was associated with not being affiliated with the
health care field (Supplement 5B) and associated with levels of
education at a marginal statistical significance (Supplement
5F). Likewise, lower levels of education were marginally
associated with gaining knowledge about mammography
(Supplement 5E). These associations were expected as higher
healthy literacy level, higher level of education, and being in
the health care field should make one more knowledgeable
about cancer prevention methods.4,31-36

The barriers to cancer prevention measures uptake we
found in this study were consistent with barriers that have been
reported in other studies,3-5 including cost, lack of insurance,
and time required. In addition to these previously known
barriers, we identified patient confusion about when screening
tests are due as a barrier. One provider recommended LDCT
every 5 years instead of yearly as recommended by the
USPSTF (Supplement 2B). Similarly to discordant recom-
mendations between provider and professional societies,
different societies endorse different screening parameters. For
example, the ACS recommends colonoscopy to high-risk
group aged 40 years and above, while USPSTF does not
make such a recommendation. Taken together, screening/
prevention measure recommendations vary between providers

and societies, which can contribute to patient confusion, and
ultimately to loss of follow-up.

The strength of our study was the well-designed module
intended to fill a gap in knowledge about the importance of
cancer prevention measures for the general public. Its
shortcoming was relying on self-reporting for assessing
learning. Nevertheless, the online module increased knowl-
edge and demonstrated uptake of overdue cancer prevention
measures and could be utilized to promote them among the
general population. A better method of soliciting participation
would need to be explored. As a number of studies have
reported smartphones to be the most widely available high-
tech communication device,37-39 texting potential participants
a single-click link to the online module could be a solicitation
method more easily adapted by the masses, including by those
in older age groups.37

Conclusion

The online module which consisted of one-minute animated
video and a short questionnaire was developed and was
successful in increasing knowledge about cancer prevention
measures. Furthermore, a third of due cancer screening was
performed within the 6-month follow-up period. Interestingly,
those who were 50 years and older were less likely to par-
ticipate in the study but more likely to gain knowledge about
cancer prevention measures they were not aware of previously.
Therefore, our future efforts would expand the use of this
online module to the general population of Arkansas in a
manner easy enough for the older age group to participate.
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Cannot afford 0 0 1 2 1 4 (22.2%)
Confusion about when due 0 0 0 5 1 6 (33.3%)
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No information about places offering 0 0 0 1 0 1 (5.6%)
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