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Supplemental Table 1. Messages used in smoking experiment 
T
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a
rm
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 COVID-19 Harm 

Absent Infection Hospitalization Death 

Absent 

A regular cigarette is a 
narrow cylinder that 
usually contains 
tobacco. It is rolled 
into thin paper and 
smoked by lighting the 
end of it. 

Smoking increases your 
chances of COVID-19 
infection. 

Smoking increases your risk of 
being hospitalized for COVID-
19. 
 

Smoking makes 
COVID-19 more likely 
to kill you.  

One 

harm: 

Immune 

function 

Smoking weakens your 
body’s ability to fight 
off disease. 

Smoking weakens your 
body’s ability to fight off 
disease. This increases 
your chances of COVID-
19 infection. 
 

Smoking weakens your body’s 
ability to fight off disease. This 
increases your risk of being 
hospitalized for COVID-19. 

Smoking weakens your 
body’s ability to fight 
off disease. This makes 
COVID-19 more likely 
to kill you.  

One 

harm: 

Lung 

function 

Smoking damages your 
lungs. 

Smoking damages your 
lungs. This increases 
your chances of COVID-
19 infection. 

Smoking damages your lungs. 
This increases your risk of being 
hospitalized for COVID-19. 

Smoking damages your 
lungs. This makes 
COVID-19 more likely 
to kill you. 

One 

harm: 

Heart 

disease 

Smoking damages your 
heart. 

Smoking damages your 
heart. This increases your 
chances of COVID-19 
infection. 

Smoking damages your heart. 
This increases your risk of being 
hospitalized for COVID-19. 

Smoking damages your 
heart. This makes 
COVID-19 more likely 
to kill you. 

Three 

harms 

Smoking weakens your 
body’s ability to fight 
off disease and 
damages your heart 
and lungs.  

Smoking weakens your 
body’s ability to fight off 
disease and damages 
your heart and lungs. 
This increases your 
chances of COVID-19 
infection. 

Smoking weakens your body’s 
ability to fight off disease and 
damages your heart and lungs. 
This increases your risk of being 
hospitalized for COVID-19. 

Smoking weakens your 
body’s ability to fight 
off disease and damages 
your heart and lungs. 
This makes COVID-19 
more likely to kill you. 
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Supplemental Table 2. Messages used in vaping experiment 
T

ra
d

it
io

n
a
l 

H
ea

lt
h

 H
a
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s 
 COVID-19 Harm 

Absent Infection Hospitalization Death 

Absent 

An e-cigarette is a 
battery-powered device 
that usually contains 
tobacco-derived liquid. 
It heats the e-liquid into 
an aerosol that the user 
inhales. 

Vaping increases your 
chances of COVID-19 
infection. 

Vaping increases your risk of 
being hospitalized for COVID-
19. 
 

Vaping makes COVID-
19 more likely to kill 
you.  

One 

harm: 

Immune 

function 

Vaping weakens your 
body’s ability to fight 
off disease. 

Vaping weakens your 
body’s ability to fight off 
disease. This increases 
your chances of COVID-
19 infection. 

Vaping weakens your body’s 
ability to fight off disease. This 
increases your risk of being 
hospitalized for COVID-19. 

Vaping weakens your 
body’s ability to fight 
off disease. This makes 
COVID-19 more likely 
to kill you.  

One 

harm: 

Lung 

function 

Vaping damages your 
lungs. 

Vaping damages your 
lungs. This increases 
your chances of COVID-
19 infection. 

Vaping damages your lungs. 
This increases your risk of 
being hospitalized for COVID-
19. 

Vaping damages your 
lungs. This makes 
COVID-19 more likely 
to kill you. 

One 

harm: 

Heart 

disease 

Vaping damages your 
heart. 

Vaping damages your 
heart. This increases 
your chances of COVID-
19 infection. 

Vaping damages your heart. 
This increases your risk of 
being hospitalized for COVID-
19. 

Vaping damages your 
heart. This makes 
COVID-19 more likely 
to kill you. 

Three 

harms 

Vaping weakens your 
body’s ability to fight 
off disease and damages 
your heart and lungs.  

Vaping weakens your 
body’s ability to fight off 
disease and damages 
your heart and lungs. 
This increases your 
chances of COVID-19 
infection. 

Vaping weakens your body’s 
ability to fight off disease and 
damages your heart and lungs. 
This increases your risk of 
being hospitalized for COVID-
19. 

Vaping weakens your 
body’s ability to fight 
off disease and 
damages your heart and 
lungs. This makes 
COVID-19 more likely 
to kill you. 
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Supplemental Table 3.  

Design decisions Rationale 

Primary manipulations  

Examine traditional health 
harms (absent vs. 1 harm vs. 3 
harms)  

• Research has established that smoking and vaping contribute to “traditional” (i.e., non-COVID-19) 
health harms such as lung damage, heart damage, and weakened immune function. We selected these 
three specific harms because they could plausibly be paired with the COVID-19 manipulations (in 
contrast with harms such as e-cigarette explosions), as we elected to use a fully factorial design (see 
“additional design decisions”). 

• Product warnings, social media channels, and mass media campaigns can disseminate messages about 
smoking/vaping and traditional harms regardless of the state of the COVID-19 pandemic. 

• Previous research has suggested that messages with more harms may be more effective than messages 
with fewer harms, but other research suggests a principle of “less is more” for health warnings.  

Examine COVID-19 harms 
(absent vs. present) 

• Health agencies are already disseminating messages linking smoking and vaping to increased risk of 
poor COVID-19 outcomes, but studies have not examined reactions to these messages.  

• The salience of the COVID-19 pandemic may make COVID-19 messages more effective than those 
discussing traditional health harms, but this has not been explored.  

Additional manipulations  

Examine different types of 
traditional health harm 
(weakened immune function vs. 
heart damage vs. lung damage) 

• Because smoking and vaping contribute to many health harms, health agencies could develop 
messages linking tobacco use to a variety of poor outcomes. It remains unknown which of these 
harms is most discouraging to consumers. 

Examine different levels of 
COVID-19 severity (infection 
vs. hospitalization vs. death) 

• More severe COVID-19 outcomes may be more effective at discouraging tobacco use, but this has not 
been tested.  

• Smoking/vaping might ultimately be found to affect only some types of COVID-19 risks (e.g., 
increasing likelihood of hospitalization/death once infected, but not likelihood of becoming infected), 
making it useful to study a variety COVID-19 outcomes.   

Additional design decisions  

Examine messages that 
combine traditional and 
COVID-19 health harms 

• Consensus has emerged that heart damage, weakened immune function, and lung damage (the 
traditional health harms examined in this study) increase risk of severe COVID-19 outcomes, 
indicating the utility of studying messages linking traditional and COVID-19 harms.  

Use fully factorial design • Factorial designs are an efficient way to study multiple experimental factors simultaneously. 

Note. Evidence regarding links between smoking, vaping, and health harms is provided in Supplemental Table 4.  
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Supplemental Table 4. Evidence linking smoking and vaping to harms used in the messaging experiments 

Harm Smoking Evidence  Vaping Evidence  

Being infected with 
COVID-19 

• Peer-reviewed publications: 

o No studies identified that examine 

smoking as a risk factor for COVID-19 

infection.* 

• Health agency statements: 

o (Centers for Disease Control and 

Prevention, 2020c)  

o (World Health Organization, 2020c)  

o (World Health Organization, 2020d)  

• Peer-reviewed publications:* 

o (Gaiha, Cheng, & Halpern-Felsher, 2020) 

• Pre-prints: 

o (Li, Croft, Ossip, & Xie, 2020)  

 

Being hospitalized 
for COVID-19 

• Reviews and meta-analysis 

o (Alqahtani et al., 2020) 

o (Grundy, Suddek, Filippidis, Majeed, & 

Coronini-Cronberg, 2020) 

o (Karanasos et al., 2020) 

o (Vardavas & Nikitara, 2020) 

• Peer-reviewed publications: 

o (CDC COVID-19 Response Team, 2020)  

o (Guan et al., 2020) 

o (Hamer, Kivimäki, Gale, & Batty, 2020) 

o (Killerby et al., 2020) 

o (Soares, Mattos, & Raposo, 2020) 

• Health agency statements: 

o (World Health Organization, 2020a) 

• Peer-reviewed publications: 

o No studies identified supporting this 

association.** 

Dying from COVID-
19 
 

• Reviews and meta-analyses: 

o (Alqahtani et al., 2020)  

o (Grundy et al., 2020) 

o (Vardavas & Nikitara, 2020)  

• Peer-reviewed publications: 

• Peer-reviewed publications: 

o No studies identified supporting this 

association at the individual level.** 

• Pre-prints: 

o (Li et al., 2020)  
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Harm Smoking Evidence  Vaping Evidence  

o (Mehra, Desai, Kuy, Henry, & Patel, 

2020)  

• Health agency statements: 

o (World Health Organization, 2020d)  

Worsened immune 
function 
 

• Reviews and meta-analyses: 

o (Patanavanich & Glantz, 2020)  

o (Lawrence, Hunter, Murray, Lim, & 

McKeever, 2019)  

o (Han et al., 2019)  

o (Strzelak, Ratajczak, Adamiec, & 

Feleszko, 2018)  

o (Bauer, Morissette, & Stämpfli, 2013)  

o (Arcavi & Benowitz, 2004)  

• Peer-reviewed publications: 

o (Komiyama & Hasegawa, 2020)  

o (Nguyen, Torres, Agrawal, & Agrawal, 

2020)  

o (Bhat et al., 2018)  

o (Godoy et al., 2016)  

o (Ouyang et al., 2000)  

• Health agency statements: 

o (Centers for Disease Control and 

Prevention, 2020a)  

o (World Health Organization, 2019)  

• Reviews and meta-analyses: 

o (Gotts, Jordt, McConnell, & Tarran, 

2019)  

o (Polosa, O’Leary, Tashkin, Emma, & 

Caruso, 2019)  

o (National Academies of Sciences, 

Engineering, and Medicine, 2018)  

• Peer reviewed publications: 

o (Gómez et al., 2020)   

o (Madison et al., 2019)  

 
 
 
 
 

Lung damage • Reviews and meta analyses: 

o (Eapen, Sharma, & Sohal, 2019)  

o (Strzelak et al., 2018)  

o (Bhatnagar, 2017)  

o (Arcavi & Benowitz, 2004)  

• Reviews and meta-analyses: 

o (Gotts et al., 2019)  

o (Bals et al., 2019)  

o (Polosa et al., 2019)  

o (National Academies of Sciences, 

Engineering, and Medicine, 2018)  
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Harm Smoking Evidence  Vaping Evidence  

• Peer-reviewed publications: 

o (Komiyama & Hasegawa, 2020)  

o (Nguyen et al., 2020)  

• Health agency statements: 

o (Centers for Disease Control and 

Prevention, 2020a)  

o (World Health Organization, 2019)  

• Peer reviewed publications: 

o (Gómez et al., 2020)  

o (Madison et al., 2019)  

• Health agency statements: 

o (Centers for Disease Control and 

Prevention, 2020b)  

o (World Health Organization, 2020b)  

Heart damage  
 

• Reviews and meta-analyses:  

o (Bhatnagar, 2017)  

o (Dunbar, Gotsis, & Frishman, 2013)  

• Peer-reviewed publications: 

o  (Duncan et al., 2019)  

• Health agency statements: 

o (Centers for Disease Control and 

Prevention, 2020a)  

o (World Health Organization, 2019)  

• Reviews and meta-analyses: 

o (Darville & Hahn, 2019)  

o (National Academies of Sciences, 

Engineering, and Medicine, 2018)  

o (Bhatnagar, 2017)  

• Health agency statements: 

o (World Health Organization, 2020b)  

*Research on other coronaviruses (Brake et al., 2020; Park, Jung, Kim, & Park, 2018) and other respiratory infections (Baskaran, 
Murray, Hunter, Lim, & McKeever, 2019; Lawrence et al., 2019) suggest that smoking increases risk of those infections. Additionally, 
research on Streptococcus pneumoniae suggests that vaping may increase risk of pneumonia (McAlinden et al., 2020).  
**We are unaware of more data on vaping and COVID-19 harms at the time of this writing.
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Supplemental Table 5. Survey measures 
 

Primary Outcome* 
Secondary Outcome** 

Construct Item Response scale Source 

 COVID-19   

Prompt The novel coronavirus causes a disease called 
COVID-19. Millions of people in the world have 
had COVID-19 and many have died from it. 
Experts call it a pandemic.  
 
Throughout the survey, we will refer to this as the 
COVID-19 pandemic. 

 Adapted from 
WHO 
 

Had COVID Have you had COVID-19? 1=Definitely not (a test showed I 
haven’t had it) 
2=Probably not (I haven’t had 
symptoms) 
3=Not sure  
4=Probably yes (I had symptoms, 
but I never had a test) 
5=Definitely yes (a test showed that 
I had it) 

Adapted from 
WHO 

Contacts with 
COVID 

How many people do you know personally who 
have had COVID-19?  

0=0 
1=1 
2=2 to 4 
3=5 to 9 
4=10 or more 

Adapted from 
PhenX 

 Cigarette and E-Cigarette Use   

Prompt The next questions are about cigarettes.  - 

Cigarette use: 
lifetime 

Have you smoked at least 100 cigarettes in your 
entire life? 

1=Yes 
0=No 

BRFSS 

Cigarette use: days Do you now smoke cigarettes…  2=Every day 
1=Some days 

PATH 
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0=Not at all 

Cigarette use: # of 
cigs  

On average, on the days you smoked, how many 
cigarettes did you usually smoke each day? A pack 
usually has 20 cigarettes in it. 

____  
 

Adapted from 
PATH 

Prompt  The next questions are about e-cigarettes. People 
also call them vape pens, mods, pods, and JUULs. 
The picture below shows examples of e-cigarettes. 
 
[insert image] 

 Adapted from 
PATH 
 

E-cigarette: ever 
use 

Have you ever vaped, even one or two times?  1=Yes 
0=No  
 

New item 

E-cigarette: past 
30-day use 

In the past 30 days, have you vaped even one or 
two times? 

1=Yes 
0=No  

Adapted from 
PATH 
 

E-cigarette: 
current use 
 

Do you now vape…  2=Every day 
1=Some days 
0=Not at all  

Adapted from 
PATH 
 

 Vaping Message Experiment    

Prompt  Please carefully read the tweet below. 
 
[Insert randomized image, see Supplemental Table 
1 for full list of messages.] 
 
[If 2nd image is vaping, use this prompt: Here is 
another tweet about a different tobacco product. 
Please carefully read the tweet below.] 

 New item 

Prompt The next questions are about the message that the 
tweet conveys. 

 New item 

Perceived message 
effectiveness* 

How much does this message…? 
 
Make you concerned about the health effects of 
vaping 

1=Not at all 
2=Very little 
3=Somewhat 
4=Quite a bit 

UNC PME Scale 
(Baig et al., 
2018) 
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 5=A great deal 

Perceived message 
effectiveness* 

Make vaping seem unpleasant to you 1=Not at all 
2=Very little 
3=Somewhat 
4=Quite a bit 
5=A great deal 

UNC PME Scale 
(Baig et al., 
2018) 

Perceived message 
effectiveness* 

Discourage you from wanting to vape 1=Not at all 
2=Very little 
3=Somewhat 
4=Quite a bit 
5=A great deal 

UNC PME Scale 
(Baig et al., 
2018) 

Perceived message 
effectiveness*, 
opposite behavior 

How much does this message discourage you from 
wanting to smoke? 

1=Not at all 
2=Very little 
3=Somewhat 
4=Quite a bit 
5=A great deal 

UNC PME Scale 
(Baig et al., 
2018) 

Attention** 
 
 

How much does this message grab your attention? 1=Not at all 
2=Very little 
3=Somewhat 
4=Quite a bit 
5=A great deal 

Adapted from 
Nonnemaker et 
al., 2010 

Negative affect** How much does this message make you feel…? 
 
Anxious 

1=Not at all 
2=A little 
3=Somewhat 
4=Very 
5=Extremely 

Adapted from 
Nonnemaker et 
al., 2010 

Negative affect** Sad 1=Not at all 
2=A little 
3=Somewhat 
4=Very 
5=Extremely 

Adapted from  
Watson, 1988 
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Negative affect** Scared 1=Not at all 
2=A little 
3=Somewhat 
4=Very 
5=Extremely 

Adapted from 
Nonnemaker et 
al., 2010 

Cognitive 
elaboration** 

How much does this message make you think 
about…? 
  
The health problems caused by vaping 

1=Not at all 
2=A little bit 
3=Somewhat 
4=Quite a bit 
5=Very much 

Adapted from  
Moodie, 2011 
 
 

Cognitive 
elaboration** 

Quitting vaping 
 
 

1=Not at all 
2=A little bit 
3=Somewhat 
4=Quite a bit 
5=Very much 

Adapted from 
Brewer et al., 
2018 

Cognitive 
elaboration**, 
opposite behavior 

 The health problems caused by smoking 1=Not at all 
2=A little bit 
3=Somewhat 
4=Quite a bit 
5=Very much 

Adapted from  
Moodie, 2011 

Reactance** How much does this message annoy you? 1=Not at all 
2=A little bit 
3=Somewhat 
4=Quite a bit 
5=Very much 

Adapted from 
Hall et al., 2016; 
2017 

Anticipated social 
interaction about 
the messages** 

How likely are you to talk about this message with 
others in the next week? 

1=Not at all likely 
2=A little likely 
3=Somewhat likely 
4=Very likely 
5=Extremely likely 

Brewer et al., 
2019  

Perceived harm** 
 

How harmful is vaping to your health? 1=Not at all 
2=A little bit 
3=Somewhat 

Adapted from 
PATH;  
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4=Quite a bit 
5=Very much 

Wackowski et 
al., 2017 

Beliefs** How do you think that vaping affects your chances 
of COVID-19 infection? 

1=Reduces my chances a lot 
2=Reduces my chances a little 
3=Has no effect 
4=Increases my chances a little 
5=Increases my chances a lot 

New item 
adapted from 
Brewer 2016 and 
Brewer 2018 
 

Beliefs** How do you think that vaping affects your chances 
of being hospitalized for COVID-19? 

1=Reduces my chances a lot 
2=Reduces my chances a little 
3=Has no effect 
4=Increases my chances a little 
5=Increases my chances a lot 

New item 
adapted from 
Brewer 2016 and 
Brewer 2018 
 

Beliefs** How do you think that vaping affects your chances 
of dying from COVID-19? 

1=Reduces my chances a lot 
2=Reduces my chances a little 
3=Has no effect 
4=Increases my chances a little 
5=Increases my chances a lot 

New item 
adapted from 
Brewer 2016 and 
Brewer 2018 
 

Beliefs** How do you think that vaping affects your immune 
system? 
 
 

1=Makes it a lot stronger 
2=Makes it a little stronger 
3=Has no effect 
4=Makes it a little weaker 
5=Makes it a lot weaker 

New item 
adapted from 
Brewer 2016 and 
Brewer 2018 

Beliefs** How do you think that vaping affects your lungs? 
 

1=Makes them a lot healthier 
2=Makes them a little healthier 
3=Has no effect 
4=Makes them a little less healthy 
5=Makes them a lot less healthy 

New item 
adapted from 
Brewer 2016 and 
Brewer 2018 
 

Beliefs**                    How do you think that vaping affects your heart? 
 

1=Makes it a lot healthier 
2=Makes it a little healthier 
3=Has no effect 
4=Makes it a little less healthy 
5=Makes it a lot less healthy 

New item 
adapted from 
Brewer 2016 and 
Brewer 2018 
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Beliefs** How do you think that nicotine in vapes affects 
your chances of COVID-19 infection? 
  
 

1=Reduces my chances a lot 
2=Reduces my chances a little 
3=Has no effect 
4=Increases my chances a little 
5=Increases my chances a lot 
 

New item 
adapted from 
Brewer 2016 and 
Brewer 2018 
 

 Cigarette Message Experiment    

Prompt  Please carefully read the tweet below.  
 
[Insert randomized image, see Supplemental Table 
1 for full list of messages.] 
 
 
[If 2nd image is smoking, use this prompt: Here is 
another tweet about a different tobacco product. 
Please carefully read the tweet below.] 

 New item 

Prompt The next questions are about the message that the 
tweet conveys. 

 New item 

Perceived message 
effectiveness* 

How much does this message…? 
 
Make you concerned about the health effects of 
smoking 
 

1=Not at all 
2=Very little 
3=Somewhat 
4=Quite a bit 
5=A great deal 

UNC PME Scale; 
Baig et al., 2018 

Perceived message 
effectiveness* 

Make smoking seem unpleasant to you 1=Not at all 
2=Very little 
3=Somewhat 
4=Quite a bit 
5=A great deal 

UNC PME Scale; 
Baig et al., 2018 

Perceived message 
effectiveness* 

Discourage you from wanting to smoke 1=Not at all 
2=Very little 
3=Somewhat 
4=Quite a bit 
5=A great deal 

UNC PME Scale; 
Baig et al., 2018 
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Perceived message 
effectiveness, 
opposite 
behavior* 

How much does this message discourage you from 
wanting to vape? 

1=Not at all 
2=Very little 
3=Somewhat 
4=Quite a bit 
5=A great deal 

UNC PME Scale; 
Baig et al., 2018 

Attention** 
 
 

How much does this message grab your attention? 1=Not at all 
2=Very little 
3=Somewhat 
4=Quite a bit 
5=A great deal 

Adapted from 
Nonnemaker et 
al., 2010 

Negative affect** How much does this message make you feel…? 
 
Anxious 

1=Not at all 
2=A little 
3=Somewhat 
4=Very 
5=Extremely 

Adapted from 
Nonnemaker et 
al., 2010 

Negative affect** Sad 1=Not at all 
2=A little 
3=Somewhat 
4=Very 
5=Extremely 

Adapted from 
Watson, 1988 

Negative affect** Scared 1=Not at all 
2=A little 
3=Somewhat 
4=Very 
5=Extremely 

Adapted from 
Nonnemaker et 
al., 2010 

Cognitive 
elaboration** 

How much does this message make you think 
about…? 
  
The health problems caused by smoking 

1=Not at all 
2=A little bit 
3=Somewhat 
4=Quite a bit 
5=Very much 

Adapted from  
Moodie, 2011 
 
 

Cognitive 
elaboration** 

Quitting smoking 1=Not at all 
2=A little bit 
3=Somewhat 

Adapted from 
Brewer et al., 
2018  
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4=Quite a bit 
5=Very much 

Cognitive 
elaboration**, 
opposite behavior 

The health problems caused by vaping 1=Not at all 
2=A little bit 
3=Somewhat 
4=Quite a bit 
5=Very much 

Adapted from  
Moodie, 2011 

Reactance** How much does this message annoy you? 1=Not at all 
2=A little bit 
3=Somewhat 
4=Quite a bit 
5=Very much 

Adapted from 
Hall et al., 2016; 
2017 

Anticipated social 
interaction about 
the messages** 

How likely are you to talk about this message with 
others in the next week? 

1=Not at all likely 
2=A little likely 
3=Somewhat likely 
4=Very likely 
5=Extremely likely 

Brewer et al., 
2019  

Perceived harm** 
 

How harmful is smoking cigarettes to your health? 1=Not at all 
2=A little bit 
3=Somewhat 
4=Quite a bit 
5=Very much 

Adapted from 
PATH;  
Wackowski et 
al., 2017 

Beliefs** How do you think that smoking affects your 
chances of COVID-19 infection? 

1=Reduces my chances a lot 
2=Reduces my chances a little 
3=Has no effect 
4=Increases my chances a little 
5=Increases my chances a lot 

New item 
adapted from 
Brewer 2016 and 
Brewer 2018 
 

Beliefs** How do you think that smoking affects your 
chances of being hospitalized for COVID-19? 

1=Reduces my chances a lot 
2=Reduces my chances a little 
3=Has no effect 
4=Increases my chances a little 
5=Increases my chances a lot 

New item 
adapted from 
Brewer 2016 and 
Brewer 2018 
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Beliefs** How do you think that smoking affects your 
chances of dying from COVID-19? 

1=Reduces my chances a lot 
2=Reduces my chances a little 
3=Has no effect 
4=Increases my chances a little 
5=Increases my chances a lot 

New item 
adapted from 
Brewer 2016 and 
Brewer 2018 

Beliefs** How do you think that smoking affects your 
immune system? 
 
 

1=Makes it a lot stronger 
2=Makes it a little stronger 
3=Has no effect 
4=Makes it a little weaker 
5=Makes it a lot weaker 

New item 
adapted from 
Brewer 2016 and 
Brewer 2018 

Beliefs** How do you think that smoking affects your lungs? 
 

1=Makes them a lot healthier 
2=Makes them a little healthier 
3=Has no effect 
4=Makes them a little less healthy 
5=Makes them a lot less healthy 

New item 
adapted from 
Brewer 2016 and 
Brewer 2018 
 

Beliefs** How do you think that smoking affects your heart? 
 

1=Makes it a lot healthier 
2=Makes it a little healthier 
3=Has no effect 
4=Makes it a little less healthy 
5=Makes it a lot less healthy 

New item 
adapted from 
Brewer 2016 and 
Brewer 2018 
 

Beliefs** How do you think that nicotine in cigarettes affects 
your chances of COVID-19 infection? 

1=Reduces my chances a lot 
2=Reduces my chances a little 
3=Has no effect 
4=Increases my chances a little 
5=Increases my chances a lot 

New item 
adapted from 
Brewer 2016 and 
Brewer 2018 
 

 Demographics   

Prompt 
 

We are asking the questions in the next section to 
better understand who completed our survey. 

 New item 

Frequency of 
Twitter 

How often do you visit or use Twitter? 0=Never 
1=Less than once a week  
2=1-2 days a week 
3=3-5 days a week 
4=About once a day 

Adapted from 
Pew Omnibus 
survey 
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5=Several times a day 

Gender 
 

Select the option that best describes your gender. 1=Woman 
2=Man 
3=Neither woman nor man 
4=Prefer to self-describe:_____ 
5=Prefer not to say 

New item, 
adapted from 
Williams 
Institute 

Transgender Do you identify as transgender, non-binary, or 
gender nonconforming? 

1=Yes 
0=No 
2=Prefer not to say 

New item, 
adapted from 
Williams 
Institute 

Age How old are you? _____ 2010 Census 

Hispanic ethnicity Are you of Hispanic, Latino, or Spanish origin? 1=Yes 
0=No 

2010 Census 

Race 
 

What is your race? (Check all that apply). [Check all that apply] 
1=White 
2=Black or African American  
3=American Indian or Alaska Native  
4=Asian 
5=Native Hawaiian or Other Pacific 
Islander 
6=Some other race: 

2010 Census 

Education What is the highest degree or level of school you 
have completed? 

1=Less than high school  
2=High school graduate (or GED) 
3=Some college or technical school 
4=Associate’s degree 
5=Bachelor’s degree 
6=Graduate or professional degree 

Adapted 2010 
Census 

Sexual Orientation 
 

The next question is about your sexual orientation. 
Do you consider yourself to be… 

1=Straight or heterosexual 
2=Gay or lesbian 
3=Bisexual 
4=Prefer to self 
describe:______________ 

Adapted from 
Williams 
Institute 
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Health conditions 
that increase 
COVID risk 

The next question is about general health 
conditions. 
 
Has a doctor, nurse, or other health care provider 
told you that you currently have any of the 
following health conditions… (Check all that 
apply). 
 

[Check all that apply] 
1=Any heart disease or history of 
heart attack  
2=Stroke 
3=Hypertension or high blood 
pressure 
4=Asthma 
5=Cancer 
6=Chronic lung disease, including 
COPD (chronic obstructive 
pulmonary disease), emphysema or 
chronic bronchitis 
7=Obesity 
8=Diabetes (high blood sugar) 
9=Liver disease, including cirrhosis 
10=Chronic kidney disease 
11=Autoimmune disease (including 
lupus, multiple sclerosis, rheumatoid 
arthritis, psoriasis, Crohn’s disease, 
inflammatory bowel disease) 
12=None of the above 

Adapted from 
PhenX and 
BRFSS 
 
 

Household How many people are in your household, including 
you? 

# of people  USDHHS 2016 

Party 
identification 
 

Do you consider yourself a Democrat, a 
Republican, an Independent, or something else? 

1=Strong Democrat 
2=Moderate Democrat 
3=Lean Democrat 
4=Independent 
5=Lean Republican 
6=Moderate Republican 
7=Strong Republican 
8=Something else:____ 

Adapted from 
NORC 
AmeriSpeak 
TESS 

State Where are you currently living? Please select the 
state. 

1=Alabama 
2=Alaska 

BRFSS 
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… 
50=Wyoming 

Income Which of the following categories best describes 
your total household income in the last 12 months? 

1=Less than $10,000 
2=$10,000 to $14,999 
3=$15,000 to $24,999 
4=$25,000 to $34,999 
5=$35,000 to $49,999 
6=$50,000 to $74,999 
7=$75,000 to $99,999 
8=$100,000 to $149,999 
9=$150,000 to $199,999 
10=$200,000 or more 

Item from PATH 

Income in Poverty 
Line %s 

[Ask only if household size=1] 
Which of the following categories best describes 
your total household income in the last 12 months? 
 
 

1=Less than $19,140 
2=Between $19,140 and $25,519 
3=Between $25,520 and $31,899 
4=Between $31,900 and $38,279 
5=$38,280 or more 

2020 FPL, 
USDHHS 

Income in Poverty 
Line %s 

[Ask only if household size=2] 
Which of the following categories best describes 
your total household income in the last 12 months? 
 

1=Less than $25,860 
2=Between $25,860 and $34,479 
3=Between $34,480 and $43,099 
4=Between $43,100 and $51,719 
5=$51,720 or more 

2020 FPL, 
USDHHS 

Income in Poverty 
Line %s 

[Ask only if household size=3] 
Which of the following categories best describes 
your total household income in the last 12 months? 
 

1=Less than $32,580 
2=Between $32,580 and $43,439 
3=Between $43,440 and $54,299 
4=Between $54,300 and $65,159 
5=$65,160 or more 

2020 FPL, 
USDHHS 

Income in Poverty 
Line %s 

[Ask only if household size=4] 
Which of the following categories best describes 
your total household income in the last 12 months? 
 

1=Less than $39,300 
2=Between $39,300 and $52,399 
3=Between $52,400 and $65,499 
4=Between $65,500 and $78,599 
5=$78,600 or more 

2020 FPL, 
USDHHS 
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Income in Poverty 
Line %s 

[Ask only if household size=5] 
Which of the following categories best describes 
your total household income in the last 12 months? 
 

1=Less than $46,020 
2=Between $46,020 and $61,359 
3=Between $61,360 and $76,699 
4=Between $76,700 and $92,039 
5=$92,040 or more 

2020 FPL, 
USDHHS 

Income in Poverty 
Line %s 

[Ask only if household size=6] 
Which of the following categories best describes 
your total household income in the last 12 months? 
 

1=Less than $52,740 
2=Between $52,740 and $70,319 
3=Between $70,320 and $87,899 
4=Between $87,900 and $105,479 
5=$105,480 or more 

2020 FPL, 
USDHHS 

Income in Poverty 
Line %s 

[Ask only if household size=7] 
Which of the following categories best describes 
your total household income in the last 12 months? 
 

1=Less than $59,460 
2=Between $59,460 and $79,279 
3=Between $79,280 and $99,099 
4=Between $99,100 and $118,919 
5=$118,920 or more 

2020 FPL, 
USDHHS 

Income in Poverty 
Line %s 

[Ask only if household size=8] 
Which of the following categories best describes 
your total household income in the last 12 months? 
 

1=Less than $66,180 
2=Between $66,180 and $88,239 
3=Between $88,240 and $110,299 
4=Between $110,300 and $132,359 
5=$132,360 or more 

2020 FPL, 
USDHHS 

Income in Poverty 
Line %s 

[Ask only if household size=9] 
Which of the following categories best describes 
your total household income in the last 12 months? 
 

1=Less than $72,900 
2=Between $72,900 and $97,199 
3=Between $97,200 and $121,499 
4=Between $121,500 and $145,799 
5=$145,800 or more 

2020 FPL, 
USDHHS 

Income in Poverty 
Line %s 

[Ask only if household size=10] 
Which of the following categories best describes 
your total household income in the last 12 months? 
 

1=Less than $79,620 
2=Between $79,620 and $106,159 
3=Between $106,160 and $132,699 
4=Between $132,700 and $159,239 
5=$159,240 or more 

2020 FPL, 
USDHHS 

Income in Poverty 
Line %s 

[Ask only if household size=11] 
Which of the following categories best describes 
your total household income in the last 12 months? 

1=Less than $86,340 
2=Between $86,340 and $115,119 
3=Between $115,120 and $143,899 

2020 FPL, 
USDHHS 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Tob Control

 doi: 10.1136/tobaccocontrol-2020-055956–410.:402 31 2022;Tob Control, et al. Grummon AH



 4=Between $143,900 and $$172,679 
5=$172,680 or more 

Income in Poverty 
Line %s 

[Ask only if household size=12] 
Which of the following categories best describes 
your total household income in the last 12 months? 
 

1=Less than $93,060 
2=Between $93,060 and $124,079 
3=Between $124,080 and $155,099 
4=Between $155,100 and $186,119 
5=$186,120 or more 

2020 FPL, 
USDHHS 

Income in Poverty 
Line %s 

[Ask only if household size=13] 
Which of the following categories best describes 
your total household income in the last 12 months? 
 

1=Less than $99,780 
2=Between $99,780 and $133,039 
3=Between $133,040 and $166,299 
4=Between $166,300 and $199,559 
5=$199,560 or more 

2020 FPL, 
USDHHS 

Income in Poverty 
Line %s 

[Ask only if household size=14] 
Which of the following categories best describes 
your total household income in the last 12 months? 
 

1=Less than $106,500 
2=Between $106,500 and $141,999 
3=Between $142,000 and $177,499 
4=Between $177,500 and $212,999 
5=$213,000 or more 

2020 FPL, 
USDHHS 

Income in Poverty 
Line %s 

[Ask only if household size=15] 
Which of the following categories best describes 
your total household income in the last 12 months? 
 

1=Less than $113,220 
2=Between $113,220 and $150,959 
3=Between $150,960 and $188,699 
4=Between $188,700 and $226,439 
5=$226,440 or more 

2020 FPL, 
USDHHS 

Income in Poverty 
Line %s 

[Ask only if household size=16] 
Which of the following categories best describes 
your total household income in the last 12 months? 
 

1=Less than $119,940 
2=Between $119,940 and $159,919 
3=Between $159,920 and $199,899 
4=Between $199,900 and $239,879 
5=$239,880 or more 

2020 FPL, 
USDHHS 

Income in Poverty 
Line %s 

[Ask only if household size=17] 
Which of the following categories best describes 
your total household income in the last 12 months? 
 

1=Less than $126,660 
2=Between $126,660 and $168,879 
3=Between $168,880 and $211,099 
4=Between $211,100 and $253,319 
5=$253,320 or more 

2020 FPL, 
USDHHS 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Tob Control

 doi: 10.1136/tobaccocontrol-2020-055956–410.:402 31 2022;Tob Control, et al. Grummon AH



Note. Cognitive elaboration items used a skip pattern based on smoking and vaping behavior. All participants were shown the items 
about thinking about the harms of smoking and vaping. Only participants who reported they smoked/vaped were shown items about 
thinking about quitting smoking/vaping. In analyses of cognitive elaboration, we averaged responses to the two cognitive elaboration 
items (thinking about harms and thinking about quitting) for participants who responded to both items and used only the thinking 
about harms item for participants who did not respond to the thinking about quitting item. Analyses using only responses to the 
thinking about harms item for all participants revealed the same pattern of results.  

 
 

Income in Poverty 
Line %s 

[Ask only if household size=18] 
Which of the following categories best describes 
your total household income in the last 12 months? 
 

1=Less than $133,380 
2=Between $133,380 and $177,839 
3=Between $177,840 and $222,299 
4=Between $222,300 and $266,759 
5=$266,760 or more 

2020 FPL, 
USDHHS 

Income in Poverty 
Line %s 

[Ask only if household size=19] 
Which of the following categories best describes 
your total household income in the last 12 months? 
 

1=Less than $140,100 
2=Between $140,100 and $186,799 
3=Between $186,800 and $233,499 
4=Between $233,500 and $280,199 
5=$280,200 or more 

2020 FPL, 
USDHHS 

Income in Poverty 
Line %s 

[Ask only if household=20] 
Which of the following categories best describes 
your total household income in the last 12 months? 
 

1=Less than $146,820 
2=Between $146,820 and $195,759 
3=Between $195,760 and $244,699 
4=Between $244,700 and $293,639 
5=$293,640 or more 

2020 FPL, 
USDHHS 

End of survey Messages in this study were developed by the 
research team and not by the CDC. Research on 
tobacco products and COVID-19 is very new and 
the messages that you saw may not have strong 
scientific evidence for or against them yet. Visit the 
CDC website for current information on: COVID-
19 smoking, and vaping.  
 
You have now finished this survey. Thank you for 
your participation! 

[Hyperlinks: 
COVID-19: 
https://www.cdc.gov/coronavirus/20
19-ncov/index.html 
Smoking link: 
https://www.cdc.gov/tobacco/index.
htm 
Vaping link: 
https://www.cdc.gov/tobacco/basic_i
nformation/e-cigarettes/index.htm] 

New item 
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Supplemental Table 6. Outcomes by condition in smoking experiment 

 COVID Harm 

Absent Present 

 Mean (SD) Mean (SD) 

Perceived message effectiveness    

Traditional health harms 
Absent 2.31 (1.33) 3.33 (1.26) 
One harm 3.22 (1.11) 3.29 (1.28) 
Three harms 3.38 (1.03) 3.33 (1.15) 

Attention    

Traditional health harms 
Absent 2.88 (1.46) 3.59 (1.29) 
One harm 3.30 (1.20) 3.61 (1.23) 
Three harms 3.44 (1.26) 3.50 (1.28) 

Cognitive elaboration    

Traditional health harms 

Absent 2.36 (1.38) 3.35 (1.27) 
One harm 3.22 (1.17) 3.48 (1.24) 
Three harms 3.39 (1.13) 3.42 (1.23) 

Negative affect    

Traditional health harms 

Absent 2.06 (1.28) 2.89 (1.29) 
One harm 2.68 (1.23) 2.84 (1.26) 
Three harms 2.80 (1.17) 2.79 (1.24) 

Social interactions    

Traditional health harms 

Absent 2.09 (1.38) 2.90 (1.48) 
One harm 2.20 (1.37) 2.87 (1.45) 
Three harms 2.66 (1.37) 2.79 (1.41) 

Perceived Harm    

Traditional health harms 

Absent 3.51 (1.33) 4.03 (1.14) 
One harm 4.02 (1.12) 4.07 (1.10) 
Three harms 4.21 (0.97) 4.04 (1.13) 

Perceived effectiveness, vaping    

Traditional health harms 

Absent 2.46 (1.56) 3.27 (1.51) 
One harm 3.35 (1.42) 3.21 (1.46) 
Three harms 3.29 (1.33) 3.34 (1.44) 
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 COVID Harm 

Absent Present 

 Mean (SD) Mean (SD) 

Cognitive elaboration, vaping    

Traditional health harms 

Absent 2.34 (1.50) 3.22 (1.43) 
One harm 3.09 (1.37) 3.29 (1.35) 
Three harms 3.24 (1.20) 3.27 (1.38) 

Reactance    

Traditional health harms 

Absent 2.25 (1.48) 2.53 (1.47) 
One harm 2.27 (1.27) 2.51 (1.47) 
Three harms 2.38 (1.30) 2.47 (1.41) 

Increases chances COVID-19 infection    

Traditional health harms 

Absent 3.79 (1.00) 3.66 (1.14) 
One harm 3.79 (0.90) 3.80 (1.06) 
Three harms 3.74 (1.05) 3.82 (1.09) 

Increases chances hospitalized for COVID-19    

Traditional health harms 

Absent 3.81 (1.05) 3.82 (1.16) 
One harm 3.83 (0.97) 3.91 (1.15) 
Three harms 3.87 (1.11) 3.84 (1.04) 

Increases chances death from COVID-19    

Traditional health harms 

Absent 3.87 (1.04) 3.78 (1.15) 
One harm 3.86 (0.96) 3.88 (1.10) 
Three harms 3.90 (1.02) 3.89 (1.04) 

Nicotine increases chances COVID-19 infection    

Traditional health harms 

Absent 3.59 (1.17) 3.69 (1.10) 
One harm 3.59 (1.05) 3.86 (1.09) 
Three harms 3.74 (1.02) 3.65 (1.16) 

Weakens immune system    

Traditional health harms 

Absent 3.88 (1.09) 3.88 (1.12) 
One harm 3.76 (0.91) 3.94 (1.05) 
Three harms 4.07 (1.00) 3.99 (1.04) 

Makes lungs less healthy    

Traditional health harms Absent 4.28 (0.94) 4.09 (1.17) 
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 COVID Harm 

Absent Present 

 Mean (SD) Mean (SD) 

One harm 4.11 (0.96) 4.21 (1.04) 
Three harms 4.24 (0.96) 4.18 (0.99) 

Makes heart less healthy    

Traditional health harms 

Absent 4.19 (0.95) 3.99 (1.15) 
One harm 4.00 (1.04) 4.12 (0.99) 
Three harms 4.13 (0.96) 4.08 (1.01) 

Note. Means are unadjusted (i.e., raw). All measures used 5-point response scales (coded as 1 [low] to 5 [high]). 
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Supplemental Table 7. Moderation analysis p-values for interactions between experimental factors and participant characteristics, smoking 
experiment 

Moderator 

Traditional harms 

´ moderator 

COVID -19 harm 

´ moderator 

Traditional harms 

´ COVID -19 harm 

´ moderator 

p for interaction p for interaction p for interaction 

Twitter use (ever vs. never) 0.36 0.87 0.81 

Political party identification (Republican vs. Democrat, 
Independent or other)  0.65 0.18 0.30 

Frequency of smoking (every day vs. less often) 0.44 0.11 0.28 

Type of tobacco user (smoker only vs. vaper only vs. dual-user) 0.65 0.28 0.27 

Report having a health condition considered high risk for severe 
COVID-19 (yes vs. no) 0.27 0.03 0.36 

Educational attainment (some college or less vs. college degree 
or more) 0.78 0.48 0.66 

Negative affective reactions to COVID-19 0.22 0.32 0.49 

Total COVID-19 deaths at survey launch in respondent’s state, 
per 100,000 residents 0.20 0.36 0.31 

Note. p for interaction is for t-tests of the coefficient on the interaction term for interactions of moderators with experimental factors with two levels 
and for Wald tests of the joint significance of the coefficients across interaction terms for interactions of moderators with experimental factors with 
more than two levels. We examined 24 total interactions (3 interactions per moderator times 8 moderators); analyses applied a Bonferroni-adjusted 
critical alpha of 0.05/24=0.002 to adjust for multiple comparisons. We report unadjusted p-values. Bold indicates statistical significance at the 
Bonferroni-adjusted critical alpha.  
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Supplemental Table 8. Smoking message elements’ impact on beliefs about harms of smoking 

 

Increases 

chances 

COVID-19 

infection 

Increases 

chances 

hospitalized 

for COVID-19 

Increases 

chances death 

from COVID-

19 

Nicotine 

increases chances 

COVID-

19infection 

Weakens 

immune 

system 

Makes 

lungs less 

healthy 

Makes 

heart less 

healthy 

Message Element B B B B B B B 

Traditional harms               

1 harm vs. absent -.01  .02  -.004  .002  -.12  -.17  -.18  

3 harms vs. absent -.06  .05  .03  .13  .18  -.04  -.06  

COVID-19 harm               

1 harm vs. absent -.12  .01  -.08  .09  <.001  -.18  -.19  

Traditional 1 harm ´ COVID-19 .14  .05  .10  .15  .17  .28  .31  

Traditional 3 harms ´ COVID-19  .21  -.04  .07  -.17  -.08  .12  .14  

Note. Bs are unstandardized regression coefficients on standardized dependent variables. Bold indicates statistically significant effects, p<0.05. *p<0.05, 

**p<0.01, ***p<0.001.  
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Supplemental Table 9. Outcomes by condition in vaping experiment 

 COVID Harm 

Absent Present 

 Mean (SD) Mean (SD) 

Perceived message effectiveness    

Traditional health harms 
Absent 2.98 (1.35) 3.34 (1.26) 
One harm 3.51 (1.32) 3.58 (1.23) 
Three harms 3.58 (1.19) 3.46 (1.31) 

Attention    

Traditional health harms 
Absent 3.25 (1.47) 3.38 (1.22) 
One harm 3.39 (1.45) 3.67 (1.24) 
Three harms 3.62 (1.14) 3.44 (1.31) 

Cognitive elaboration    

Traditional health harms 

Absent 2.96 (1.39) 3.22 (1.36) 
One harm 3.61 (1.34) 3.48 (1.30) 
Three harms 3.48 (1.34) 3.39 (1.39) 

Negative affect    

Traditional health harms 

Absent 2.50 (1.24) 2.55 (1.28) 
One harm 2.80 (1.40) 2.89 (1.30) 
Three harms 2.77 (1.30) 2.80 (1.30) 

Social interactions    

Traditional health harms 

Absent 2.82 (1.51) 2.56 (1.40) 
One harm 2.69 (1.47) 2.87 (1.48) 
Three harms 2.75 (1.48) 2.77 (1.48) 

Perceived Harm    

Traditional health harms 

Absent 3.31 (1.27) 3.57 (1.26) 
One harm 3.97 (1.33) 3.81 (1.23) 
Three harms 4.00 (1.12) 3.78 (1.25) 

Perceived effectiveness, smoking    

Traditional health harms 

Absent 2.80 (1.48) 2.93 (1.32) 
One harm 3.02 (1.43) 3.37 (1.37) 
Three harms 3.23 (1.36) 3.13 (1.36) 
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 COVID Harm 

Absent Present 

 Mean (SD) Mean (SD) 

Cognitive elaboration, smoking    

Traditional health harms 

Absent 3.02 (1.44) 3.12 (1.31) 
One harm 3.44 (1.38) 3.43 (1.34) 
Three harms 3.54 (1.28) 3.31 (1.42) 

Reactance    

Traditional health harms 

Absent 2.19 (1.42) 2.33 (1.36) 
One harm 2.30 (1.33) 2.61 (1.47) 
Three harms 2.38 (1.49) 2.51 (1.42) 

Increases chances COVID-19 infection    

Traditional health harms 

Absent 3.45 (1.05) 3.65 (1.07) 
One harm 3.74 (0.91) 3.79 (1.14) 
Three harms 3.88 (1.02) 3.95 (1.00) 

Increases chances hospitalized for COVID-19    

Traditional health harms 

Absent 3.35 (1.16) 3.67 (1.11) 
One harm 3.69 (1.04) 3.75 (1.19) 
Three harms 3.89 (1.15) 3.85 (1.07) 

Increases chances death from COVID-19    

Traditional health harms 

Absent 3.31 (1.13) 3.71 (1.03) 
One harm 3.84 (0.97) 3.78 (1.15) 
Three harms 3.97 (1.07) 3.88 (1.07) 

Nicotine increases chances COVID-19infection    

Traditional health harms 

Absent 3.38 (1.06) 3.52 (1.13) 
One harm 3.89 (0.90) 3.69 (1.19) 
Three harms 3.82 (1.06) 3.79 (1.11) 

Weakens immune system    

Traditional health harms 

Absent 3.58 (1.10) 3.75 (1.05) 
One harm 3.92 (0.94) 3.91 (1.12) 
Three harms 3.89 (1.13) 3.97 (1.01) 

Makes lungs less healthy    

Traditional health harms Absent 3.63 (1.13) 3.84 (1.15) 
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 COVID Harm 

Absent Present 

 Mean (SD) Mean (SD) 

One harm 4.05 (0.92) 3.95 (1.18) 
Three harms 4.06 (1.06) 4.07 (1.05) 

Makes heart less healthy    

Traditional health harms 

Absent 3.65 (1.05) 3.79 (1.08) 
One harm 4.03 (1.00) 3.90 (1.10) 
Three harms 4.06 (1.13) 4.04 (0.98) 

Note. Means are unadjusted (i.e., raw). All measures used 5-point response scales (coded as 1 [low] to 5 [high]). 
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Supplemental Table 10. Moderation analysis p-values for interactions between experimental factors and participant characteristics, vaping 
experiment 

 

Moderator 

Traditional harms 

´ moderator 

COVID -19 harm 

´ moderator 

p for interaction p for interaction 

Twitter use (ever vs. never) 0.60 0.26 

Political party identification (Republican vs. Democrat, Independent or 
other)  

0.05 0.32 

Frequency of e-cigarette use (every day vs. less often) 0.04 0.20 

Type of tobacco user (smoker only vs. vaper only vs. dual-user) 0.28 0.61 

Report having a health condition considered high risk for severe COVID-
19 (yes vs. no) 

0.12 0.81 

Educational attainment (some college or less vs. college degree or more) 0.72 0.35 

Negative affective reactions to COVID-19 0.73 0.54 

Total COVID-19 deaths at survey launch in respondent’s state, per 100,000 
residents 

0.58 0.42 

Note. p for interaction is for t-tests of the coefficient on the interaction term for interactions of moderators with experimental factors with two levels 
and for Wald tests of the joint significance of the coefficients across interaction terms for interactions of moderators with experimental factors with 
more than two levels. We examined 16 total interactions (2 interactions per moderator, times 8 moderators); analyses applied a Bonferroni-adjusted 
critical alpha of 0.05/16=0.003 to adjust for multiple comparisons. We report unadjusted p-values. Bold indicates statistical significance at the 
Bonferroni-adjusted critical alpha.
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Supplemental Table 11. Vaping message elements’ impact on beliefs about harms of vaping 

 

Increases 

chances 

COVID-19 

infection 

Increases 

chances 

hospitalized 

for COVID-19 

Increases 

chances death 

from COVID-

19 

Nicotine 

increases chances 

COVID-

19infection 

Weakens 

immune 

system 

Makes lungs 

less healthy 

Makes 

heart less 

healthy 

Message Element B B B B B B B 

Traditional harms               

1 harm vs. absent .17  .12  .16  .22 ** .18 * .16  .17  

3 harms vs. absent .31 *** .24 ** .27 ** .27 ** .22 * .25 ** .28 ** 

COVID-19 harm               

1 harm vs. absent .11  .10  .08  -.02  .07  .04  -.003  

Note. Bs are unstandardized regression coefficients on standardized dependent variables. Two-way interactions between traditional health harms and COVID-19 harm 

were not statistically significant in initial models and so were removed from the final models. Bold indicates statistically significant effects, p<0.05. *p<0.05, **p<0.01, 

***p<0.001. 
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Supplemental Figure 3. Perceived effectiveness of smoking messages by traditional health 

harm, n = 271. Bars show 95% confidence intervals. 
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Supplemental Figure 5. Perceived effectiveness of vaping messages by traditional health harm, 

n = 270. Error bars show 95% confidence intervals. 
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Supplemental Figure 6. Perceived effectiveness of vaping messages by severity of COVID-19 

harm, n = 619. Error bars show 95% confidence intervals. 
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