Preventive Medicine 177 (2023) 107728

o %

ELSEVIER

journal homepage: www.elsevier.com/locate/ypmed

Contents lists available at ScienceDirect

Preventive Medicine

Short Communication

Global prevalence and content of information about alcohol use as a cancer

risk factor on Twitter

Andy J. King ", Natalie M. Dunbar ¢, Drew Margolin , Rumi Chunara “/, Chau Tong“,
Lea Jih-Vieira ¢, Cindy B. Matsen *#, Jeff Niederdeppe *-"

@ Cancer Control & Population Sciences, Huntsman Cancer Institute, Salt Lake City, UT, USA

Y Department of Communication, University of Utah, Salt Lake City, UT, USA

¢ Greenlee School of Journalism and Communication, Iowa State University, Ames, IA, USA

d Department of Communication, Cornell University, Ithaca, NY, USA

¢ Department of Biostatistics, New York University, New York City, NY, USA

f Department of Computer Science & Engineering, New York University, New York City, NY, USA
& Department of Surgery, University of Utah, Salt Lake City, UT, USA

1 Jeb E. Brooks School of Public policy, Cornell University, Ithaca, NY, USA

ARTICLE INFO

Keywords:

Cancer

Alcohol use

Risk communication

Health communication

Social media

Cancer prevention

Cancer control

Public communication environment

ABSTRACT

Objectives: Alcohol use is a major risk factor for several forms of cancer, though many people have limited
knowledge of this link. Public health communicators and cancer advocates desire to increase awareness of this
link with the long-term goal of reducing cancer burden. The current study is the first to examine the prevalence
and content of information about alcohol use as a cancer risk on social media internationally.

Methods: We used a three-phase process (hashtag search, dictionary-based auto-identification of content, and
human coding of content) to identify and evaluate information from Twitter posts between January 2019 and
December 2021.

Results: Our hashtag search retrieved a large set of cancer-related tweets (N = 1,122,397). The automatic search
process using an alcohol dictionary identified a small number of messages about cancer that also mentioned
alcohol (n = 9061, 0.8%), a number that got small after adjusting for human coded estimates of the dictionary
precision (n = 5927, 0.5%). When cancer-related messages also mentioned alcohol, 82% (n = 1003 of 1225
examined through human coding) indicated alcohol use as a risk factor. Coding found rare instances of prob-
lematic information (e.g., promotion of alcohol, misinformation) in messages about alcohol use and cancer.
Conclusions: Few social media messages about cancer types that can be linked to alcohol mention alcohol as a
cancer risk factor. If public health communicators and cancer advocates want to increase knowledge and un-
derstanding of alcohol use as a cancer risk factor, efforts will need to be made on social media and through other
communication platforms to increase exposure to this information over time.

1. Introduction

consumption increases overall cancer risk (American Society of Clinical
Oncology, 2019; Kiviniemi et al., 2021; Seidenberg et al., 2022). Cancer

Alcohol use is a modifiable risk factor for cancer and is estimated to
account for 4.1% of cancer cases globally (Rumgay et al., 2021). One
cancer advocacy organization notes, “alcohol [use] is the strongest
modifiable risk factor for cancer after tobacco use and excess body
weight.” (American Institute for Cancer Research, 2022) Alcohol use is
associated with increased risk for several cancer types (National Cancer
Institute, 2021) (e.g., breast, colorectal, liver, oral, and esophageal),
though, for example, less than one-third of Americans know that alcohol

advocacy organizations have signaled that improving communication
about the alcohol use-cancer link is a priority (American Institute for
Cancer Research, 2022; National Cancer Institute, 2021), though at
present no research examines how often or what type of risk information
is most likely to be encountered by individuals about the link in the
public communication environment (PCE) like social media. The current
study addresses this gap in the research by examining what type of in-
formation related to the alcohol-cancer risk link is present in social
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Table 2

Content examples by category and cancer site hashtag.

Preventive Medicine 177 (2023) 107728

Cancer site hashtag

Risk

Guidelines/limiting use

Other cancers

Problematic

#breastcancer

#coloncancer

#esophagealcancer

#livercancer

#oralcancer

Over the next ten years drinking
alcohol will reportedly lead to a 13%
increase in #breastcancer cases in
premenopausal women. (only coded
for risk)

March is #colorectalcancer
awareness. Reduce your risk by
avoiding alcohol and tobacco. (also
coded for guidelines/limiting use)

New dietary guidelines for
Americans ignore critical evidence
on alcohol and cancer. Intake of even
less than one drink per day elevates
the risk for several cancer types
including #esophagealcancer. (only
coded for risk)

Considering alcoholism is a big
LGBTQIA issue: Alcohol use was
linked to 7000 news cases of cancer
in 2020. This includes 24% of
#breastcancer, 20% of
#coloncancer, 15% of
#rectalcancer, and 13% of
#oralcancer and #livercancer. (also
coded for other cancers)

April is #oralcancer awareness
month. Avoiding tobacco and
alcohol, getting the HPV vaccine,
and opportunistic screenings are
keys to early discovery and
prevention. Be sure to follow us for
more facts and information. (also
coded for guidelines/limiting use)

October is #breastcancer awareness
month. Definitely avoid any
alcoholic beverages. (only coded for
guidelines/limiting use)

Reduce your risk of #coloncancer.
Eat a variety of fruits, veggies, and
whole grains. Drink alcohol in
moderation. Stop smoking. Exercise
and maintain a healthy weight.
#colorectalcancer (also coded for
risk)

#esophagealcancer occurs in the
esophagus (a long tube that runs
from the throat to stomach). It
usually begins inside the esophagus
and spreads to the outer layers as it
grows. Avoiding tobacco in all forms
and alcohol. Watching your diet and
weight can reduce risk for this
disease. (also coded for risk)

October is liver cancer awareness
month. To reduce #livercancer risk:
Drink alcohol in moderation or not
at all, maintain a healthy weight, get
vaccinated for hepatitis B, take
measures to prevent hepatitis C, and
if you have hepatitis B or C seek
treatment. (also coded for risk)

India has 1 out of 3 oral cancer cases
in the world. Tobacco and alcohol
are the main cause of #oralcancer. If
you have any signs mentioned
below, visit a doctor. #quittobacco
#quitalcohol (also coded for risk)

There is strong evidence that
drinking alcohol increase the risk of
mouth pharynx and larynx cancers
esophageal cancer, #breastcancer,
colorectal cancer, stomach cancer
liver cancer. Find out more.
#alcoholawareness (also coded for
risk)

A new report highlights link between
alcohol use and some common
cancers (e.g., #breastcancer,
#colorectalcancer). Health warnings
on alcoholic beverages could raise
awareness of harm. (also coded for
risk)

There is a strong scientific consensus
that drinking alcohol can cause
several types of cancer including
head and neck cancer,
#esophagealcancer, #livercancer,
breast cancer, and colorectal cancer.
(also coded for risk)

Almost 20,000 cases of cancer in
France in 2020 were caused by
drinking alcohol. #breastcancer,
#colorectalcancer, and #livercancer
were the cancer types most
frequently caused by alcohol in
France. (also coded for risk)

It is well known that smoking
tobacco and consuming alcohol at
the same time significantly increases
the risk of many types of cancers,
particularly #oralcancer. (also coded
for risk)

Enjoy wine tasting and desserts and
hear from researchers who are
among those leading the charge to
find a cure for #breastcancer. (only
coded for problematic)

It’s 5:00 somewhere. Getting ready
to have some cocktails.
#colorectalcancer
#checkyourcolon (only coded for
problematic)

Thank you for donating a bottle of
wine and gift card for our annual
event for esophageal cancer
awareness and research coming up
soon. #esophagealcancer (only
coded for problematic)

National survey shows that some
populations are unaware of the risk
factors for #livercancer. They
wrongly attribute it to alcohol
consumption and smoking, with
only 23% of participants believing
viral hepatitis can be its cause. (also
coded for risk)

Make sure to register for our virtual
gala or you can sign up to host a
viewing party with some wine. Get
those wine glasses and gather your
family and friends and join our
community. #oralcancer
#thyroidcancer (also code for other
cancers)

Content examples are reworded for clarity and to avoid identification of users (i.e., location data is removed, some other hashtags used have been removed, etc.). In
parenthetical italics (example), we provide information about other content dimensions (if any) for which the message was coded. Risk = content about alcohol use as a
cancer risk factor (including being a cause of cancer or leading to more cancer cases), Guidelines/Limiting Use = alcohol use guidelines, suggestions limiting use, or
some other harm reduction or cessation message, Other Cancers = multiple cancer types mentioned, and Problematic = problematic information (e.g., encouraging
alcohol consumption of any kind, downplaying the alcohol use-cancer link, inaccurate or confusing content about alcohol-cancer link).

#livercancer (n

48,226), #esophagealcancer (n = 15,063), and

information was rare and usually the tweets in question were confusing

#oralcancer (n = 11,552).

The application of the alcohol dictionary to these tweets found that
only 0.8% of messages (n = 9061) in the sample of over 1 million Twitter
messages referenced alcohol at all. #breastcancer had the highest
number of tweets mentioning alcohol (n = 6747, 0.8% within #breast-
cancer), while #livercancer (n = 1015, 2.1% within #livercancer) and
#oralcancer (n = 236 tweets, 2.0% within #oralcancer) had the highest
proportion of tweets with alcohol-related content. Tweets about alcohol-
related content were proportionally lowest, similar to #breastcancer, for
#coloncancer (n = 931, 0.5% within #coloncancer) and #esoph-
agealcancer (n = 132, 0.9% within #esophagealcancer). The automated
approach had varied precision across the five cancer hashtags (see
Table 1).

Table 1 provides descriptive information related to the four content
dimensions coded. Overall, there was considerable variability in how
often different cancer hashtags included risk information. Content about
alcohol use guidelines, suggestions of limiting use, or harm reduction
appeared infrequently. Most messages featured only one type of cancer,
though for #esophagealcancer, other cancers were mentioned in 42% of
the messages (n = 48). That was due in part to a handful of messages
appearing as retweets in the data. Across all cancer types, problematic

in composition (e.g., obfuscating the alcohol-cancer link) or promoted
consumption (e.g., saying one drink is ok or promoting drinking to
celebrate cancer prevention). There were no major instances of misin-
formation identified. Problematic information did appear in #breast-
cancer messages more than any other hashtag. See examples of the four
content dimensions in Table 2.

4. Discussion

The National Cancer Institute in the United States has identified
public communication and awareness about the link between alcohol
use and cancer to be an important research priority (National Cancer
Institute, 2021). Past work indicates that only about 1 out of 3 Ameri-
cans know alcohol use increases risk of cancer. Understanding how the
public communication environment (PCE) presents relevant risk infor-
mation on this topic will help us to determine why the alcohol-cancer
link is relatively unknown and will aid in the development of mes-
sages to raise awareness of this link. Our results suggest one explanation
for limited public awareness is that there is a lack of information about
the alcohol-cancer link in one component of the PCE (posts on Twitter).
While the few messages that do mention alcohol mention risk, the
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overall proportion of alcohol-related cancer messages is extremely low.

Some limitations of our approach to analyzing the PCE merit dis-
cussion. While we examined three years of tweets, public discourse on
alcohol as a risk factor for cancer has continued to evolve and there may
have been changes in the prevalence of content in the years since our
sampling ended. Additionally, while we were systematic in our
approach to analyzing Twitter content, we only analyzed one social
media platform. We do not know if the prevalence of such messages
would be the same on other social media platforms (e.g., Facebook,
TikTok, YouTube, etc.). Each platform has different audiences of most
frequent users, which could influence the likelihood of certain content
appearing. We also examined only some of the cancers linked to alcohol
use and left out others (e.g., head/neck cancer and cancers of the
pharynx and larynx). Data on additional cancer sites would provide
useful information for planning future communication efforts.

Future research should investigate risk communication strategies, on
social media platforms and throughout the public communication
environment more broadly (e.g., using legacy media like TV and radio to
reach audiences), to improve the public’s knowledge and understanding
of the link between alcohol use and cancer morbidity and mortality to
promote harm reduction and reduced cancer burden. Past research
provides evidence of clear benefits of mass media campaigns, interna-
tionally, to promote the alcohol-cancer link (Booth et al., 2023; Dixon
et al., 2015; Martin et al., 2018). Additionally, more research on social
media outlets could be increasingly important given patterns of early
onset colorectal cancer (Pan et al., 2022) and the shifts in social media
platform use by younger people (Vogels et al., 2022). Additional
research on effective strategies to communicate about alcohol as a risk
factor for cancer may help public health advocates improve communi-
cation interventions, increase the likelihood of their affecting down-
stream outcomes like reduced alcohol consumption, and help reduce
cancer incidence and mortality attributable to alcohol use.
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