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A B S T R A C T   

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 

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 

consumption increases overall cancer risk (American Society of Clinical 
Oncology, 2019; Kiviniemi et al., 2021; Seidenberg et al., 2022). Cancer 
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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media messages (tweets) about five different cancer types via relevant 
hashtags: #breastcancer, #coloncancer, #esophagealcancer, #liver-
cancer, and #oralcancer. Our study provides an initial evaluation of the 
prevalence and content of risk-related information about the cancer- 
alcohol link on Twitter, with the goal of using this knowledge to aid 
future communication and education efforts to increase public aware-
ness and understanding of the alcohol use-cancer risk link. Our main 
research question is: what is the prevalence and content of alcohol- 
related content appearing in cancer-related messages on Twitter? 

2. Methods 

This study was based on publicly available data and was assessed as 
exempt by an institutional review board. We used a three-step process to 
identify and evaluate relevant messages from the PCE. In step one, we 
used a hashtag approach (#breastcancer, #coloncancer, #esoph-
agealcancer, #livercancer, and #oralcancer) to identify messages 
(tweets) about five cancer types where alcohol use is known to be a 
modifiable risk factor over a three-year period, from January 2019 
through December 2021. We selected a three-year period for our search 
to account for any unknown or hard to detect increases or decreases in 
relevant content related to secular, seasonal, or event-related trends. A 
hashtag search provides a lower bound baseline of relevant content that 
can be augmented with, and inform, future queries and searches for 
relevant information. This approach is commonly used in health risk 
communication research (Naganathan et al., 2022; Park et al., 2021; 
Patel et al., 2022; Ricklefs et al., 2016). 

In step two, we used a dictionary-based approach to identify alcohol- 
related content in the messages with cancer hashtags. We created a 
composite dictionary of 208 alcohol-related terms based on past 
computational research about alcohol use in social media (Huang et al., 
2017; Pang et al., 2015; Ricard and Hassanpour, 2021). This approach 
automatically detected alcohol-related terminology appearing within 
the larger tweet set. We then trained human coders to assess the preci-
sion of the approach (e.g., the percentage of automatically identified 
tweets that the dictionary had properly identified as relevant to alcohol 
and cancer) to adjust estimates accordingly and provide messages 
known to be relevant for further human coding. Two human coders 
(authors blinded), talked through coding procedures, developed a set of 
coding rules and, after a practice round, examined a random subset of 
tweets (n = 120) that had been automatically identified by the alcohol 
dictionary to determine precision. Coders were reliable in assessing 
relevance (Krippendorff’s alpha = 0.96). One coder then examined an 
additional random set of tweets (n = 1787) for #breastcancer, 
#coloncancer, and #livercancer to identify 300 relevant tweets for 
content dimension analysis, as well as all relevant tweets for #esoph-
agealcancer and #oralcancer. 

In step three, human coders analyzed relevant tweets to determine if 
messages mentioned (1) alcohol use as a cancer risk factor (including 
being a cause of cancer or leading to more cancer cases), (2) alcohol use 
guidelines, suggestions limiting use, or some other harm reduction or 
cessation message, (3) multiple cancer types mentioned, and (4) prob-
lematic information (e.g., encouraging alcohol consumption of any kind, 
downplaying the alcohol use-cancer link, inaccurate or confusing con-
tent about alcohol-cancer link). Two coders examined 10% of each 
hashtag set and were reliable (Krippendorff’s alpha for risk = 0.79, for 
moderation or harm reduction = 0.82, for other cancers = 0.86, and for 
problem content = 0.78). One coder then examined remaining tweets 
presented in the results. 

3. Results 

Our automated hashtag search identified over one million (N =
1,122,397) tweets between January 2019 and December 2021. 
#breastcancer produced the most messages (n = 853,352), followed by 
#coloncancer (n = 194,204, which included #colorectalcancer), Ta

bl
e 

1 
Pr

ev
al

en
ce

 a
nd

 c
on

te
nt

 o
f a

lc
oh

ol
-r

el
at

ed
 c

on
te

nt
 w

ith
in

 c
an

ce
r 

ha
sh

ta
g 

m
es

sa
ge

s.
   

A
ut

om
at

ed
 c

on
te

nt
 c

la
ss

ifi
ca

tio
n 

ap
pr

oa
ch

 (
st

ep
 2

) 
H

um
an

 c
on

te
nt

 c
od

in
g 

ap
pr

oa
ch

 (
st

ep
 3

)  

#
 tw

ee
ts

 
A

ut
o-

 
id

en
tifi

ed
 

al
co

ho
l 

tw
ee

ts
 

A
ut

o-
id

en
tifi

ed
 

al
co

ho
l c

on
te

nt
 

pr
ev

al
en

ce
 

es
tim

at
e 

H
um

an
 c

od
in

g-
 

ad
ju

st
ed

 c
ou

nt
 

of
 a

lc
oh

ol
 

co
nt

en
t 

H
um

an
 c

od
in

g-
 

ad
ju

st
ed

 a
lc

oh
ol

 
co

nt
en

t p
re

va
le

nc
e 

es
tim

at
e 

Pr
ec

is
io

n 
Ri

sk
 

(#
) 

Ri
sk

 
(%

) 
G

ui
de

lin
es

 
(#

) 
G

ui
de

lin
es

 
(%

) 
O

th
er

 
ca

nc
er

s 
(#

) 

O
th

er
 

ca
nc

er
s 

(%
) 

Pr
ob

le
m

 
(#

) 
Pr

ob
le

m
 

(%
) 

#
br

ea
st

ca
nc

er
 

85
3,

35
2 

67
47

 
0.

8%
 

43
18

 
0.

5%
 

64
%

 
21

7 
72

%
 

83
 

28
%

 
23

 
8%

 
54

 
18

%
 

#
co

lo
nc

an
ce

r 
19

4,
20

4 
93

1 
0.

5%
 

49
3 

0.
3%

 
53

%
 

22
7 

76
%

 
94

 
31

%
 

41
 

14
%

 
14

 
5%

 
#

es
op

ha
ge

al
ca

nc
er

 
15

,0
63

 
13

2 
0.

9%
 

11
4 

0.
8%

 
86

%
 

10
8 

95
%

 
4 

4%
 

48
 

42
%

 
3 

3%
 

#
liv

er
ca

nc
er

 
48

,2
26

 
10

15
 

2.
1%

 
79

2 
1.

6%
 

78
%

 
25

6 
85

%
 

62
 

21
%

 
53

 
18

%
 

14
 

5%
 

#
or

al
ca

nc
er

 
11

,5
52

 
23

6 
2.

0%
 

21
0 

1.
8%

 
89

%
 

19
5 

92
%

 
57

 
27

%
 

12
 

7%
 

6 
3%

 
To

ta
l 

1,
12

2,
39

7 
90

61
 

0.
8%

 
59

27
 

0.
5%

 
65

%
 

10
03

 
82

%
 

30
0 

24
%

 
17

7 
14

%
 

91
 

7%
 

Th
e 

to
ta

l #
 o

f t
w

ee
ts

 re
fe

r t
o 

al
l t

w
ee

ts
 fo

r t
he

 fi
ve

 sp
ec

ifi
ed

 h
as

ht
ag

s (
in

cl
ud

in
g 

#
co

lo
re

ct
al

ca
nc

er
 w

ith
in

 #
co

lo
nc

an
ce

r)
 fr

om
 J

an
ua

ry
 2

01
9 

th
ro

ug
h 

D
ec

em
be

r 2
02

1.
 A

ut
o-

id
en

tifi
ed

 a
lc

oh
ol

 tw
ee

ts
 re

fe
rs

 to
 th

e 
su

bs
et

 o
f 

tw
ee

ts
 fl

ag
ge

d 
by

 th
e 

di
ct

io
na

ry
 a

pp
ro

ac
h 

an
d 

th
e 

al
co

ho
l c

on
te

nt
 p

re
va

le
nc

e 
es

tim
at

e 
is

 th
e 

au
to

-id
en

tifi
ed

 tw
ee

ts
 d

iv
id

ed
 b

y 
th

e 
to

ta
l t

w
ee

ts
 fr

om
 th

e 
ha

sh
ta

gs
. H

um
an

 c
od

in
g-

ad
ju

st
ed

 c
ou

nt
s m

ul
tip

ly
 th

e 
pr

ec
is

io
n 

by
 

th
e 

au
to

-id
en

tifi
ed

 a
lc

oh
ol

 t
w

ee
t 

pr
ev

al
en

ce
 e

st
im

at
e.

 F
or

 t
he

 h
um

an
 c

on
te

nt
 c

od
in

g 
ap

pr
oa

ch
 (

St
ep

 3
), 

12
25

 t
w

ee
ts

 (
in

 t
ot

al
) 

w
er

e 
ev

al
ua

te
d 

fo
r 

th
e 

an
al

ys
is

 r
ep

or
te

d 
in

 t
hi

s 
ta

bl
e 

(n
 =

30
0 

fo
r 

#
br

ea
st

ca
nc

er
, 

#
co

lo
nc

an
ce

r, 
an

d 
#

liv
er

ca
nc

er
; n

 =
11

4 
fo

r #
es

op
ha

ge
al

ca
nc

er
 a

nd
 n

 =
21

1 
fo

r #
or

al
ca

nc
er

). 
Pe

rc
en

ta
ge

s w
ith

in
 c

an
ce

r h
as

ht
ag

 ro
w

s r
ef

er
 to

 th
e 

co
un

t d
iv

id
ed

 b
y 

th
e 

to
ta

l t
w

ee
ts

 e
va

lu
at

ed
 in

 th
e 

an
al

ys
is

. R
is

k 
(#

) =
co

un
t o

f t
w

ee
ts

 m
en

tio
ni

ng
 a

lc
oh

ol
 u

se
 a

s a
 c

an
ce

r r
is

k 
fa

ct
or

; R
is

k 
(%

) =
co

un
t d

iv
id

ed
 b

y 
tw

ee
ts

 e
va

lu
at

ed
 fo

r a
 h

as
ht

ag
; G

ui
de

lin
es

 =
al

co
ho

l u
se

 g
ui

de
lin

es
, s

ug
ge

st
io

ns
 o

f l
im

iti
ng

 u
se

, o
r s

om
e 

ot
he

r h
ar

m
 re

du
ct

io
n 

or
 

ce
ss

at
io

n 
m

es
sa

ge
 b

y 
(#

) c
ou

nt
 a

nd
 (%

) p
ro

po
rt

io
n;

 O
th

er
 C

an
ce

rs
 =

m
en

tio
n 

of
 a

 c
an

ce
r o

th
er

 th
an

 th
e 

ca
nc

er
 h

as
ht

ag
 w

ith
in

 th
e 

m
es

sa
ge

 b
y 

(#
) c

ou
nt

 a
nd

 (%
) p

ro
po

rt
io

n;
 P

ro
bl

em
 =

po
te

nt
ia

lly
 p

ro
bl

em
at

ic
 c

on
te

nt
 in

 
th

e 
m

es
sa

ge
 b

y 
(#

) 
co

un
t a

nd
 (

%
) 

pr
op

or
tio

n.
 

A.J. King et al.                                                                                                                                                                                                                                  



Preventive Medicine 177 (2023) 107728

3

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

information was rare and usually the tweets in question were confusing 
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 

Table 2 
Content examples by category and cancer site hashtag.  

Cancer site hashtag Risk Guidelines/limiting use Other cancers Problematic 

#breastcancer 

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

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

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) 

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) 

#coloncancer 

March is #colorectalcancer 
awareness. Reduce your risk by 
avoiding alcohol and tobacco. (also 
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) 

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) 

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

#esophagealcancer 

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) 

#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) 

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) 

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) 

#livercancer 

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) 

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) 

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) 

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) 

#oralcancer 

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) 

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) 

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) 

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). 
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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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