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ABSTRACT
Objective Little evidence exists on which cigar warning 
statement attributes may impact cigar warning effectiveness; 
research is needed to identify the most effective cigar 
warning topics and text. This study was designed to inform 
the development of improved cigar warnings.
Design We conducted a choice- based conjoint 
experiment. The experiment systematically manipulated 
cigar warning statement attributes, including cancer 
health effect (mention of colon cancer and/or oral cancer), 
non- cancer health effect (mention of heart disease and/or 
blood clots), causal language, warning marker word, verb 
use and tobacco type. Participants evaluated eight choice 
sets, each containing three cigar warnings with contrasting 
attributes, and chose the warnings that most and least 
encouraged them to quit smoking cigars. Using a Bayesian 
mixed logit model, we estimated the relative importance of 
each attribute and the attribute part- worth utility.
Setting An online survey of adults in the USA.
Participants We enrolled 959 US adults who used little 
cigars, cigarillos, or large cigars in the past 30 days using 
an online survey from October to December 2020.
Primary outcome measures The primary outcomes 
for the experiment are relative attribute importance and 
attribute part- worth utility.
Results The most important attributes to participant 
selection of warnings were the non- cancer and the cancer 
health effects (29.3%; 95%CI 28.6% to 30.0% and 29.0%; 
95% CI 28.4% to 29.6%, respectively), followed by causal 
language (16.3%; 95% CI 15.7% to 16.8%), marker word 
(10.3%; 95% CI 9.9% to 10.7%), verb use (8.8%; 95% CI 
8.5% to 9.2%) and tobacco type (6.3%, 95% CI 5.9% to 
6.6%).
Conclusions Our findings indicate that health effects 
are the most important attributes when designing 
cigar warning statements, but other attributes, like 
causal terminology, also influence perceived warning 
effectiveness. Based on our findings, ‘DANGER: Tobacco 
causes heart disease and blood clots’ is an example of a 
highly effective warning statement for cigars.

INTRODUCTION
Over 9 million adults in the USA smoke 
cigars,1 2 which cause cancer, heart disease 

and early death.3 4 Tobacco products in the 
USA are regulated by the US Food and Drug 
Administration (FDA),5 and the FDA and 
current legal precedents require evidence 
specific to cigars to enact more effective cigar 
warnings.6 Currently the only communication 
to US consumers about the risks of cigars on 
packages are small, text- only warning labels, 
even though larger, graphic warnings are an 
evidence- based tobacco control strategy.7–9

Although there is strong evidence that large 
cigarette warnings with graphic imagery deter 
use,8 evidence is limited about how different 
attributes of cigar warning statements 
impact effectiveness. Tobacco health warn-
ings are most effective when they are large, 
on a prominent area of tobacco packaging, 
and include an image.8 Previous work indi-
cates that some health effects generate more 
effective messages than others,7 10 and that 
including multiple risks 11 or health effects 
and information on toxic products12 in the 
same warning may be more motivating than 
including only one health effect. However, 
we were unable to locate work that examines 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ We used a large convenience sample of adults who 
use cigar products in the USA; evidence suggests 
that experiments with convenience samples in to-
bacco control may demonstrate the same pattern of 
statistical significance and effect direction as exper-
iments with representative samples.

 ⇒ Although the choice- based conjoint experimental 
design allows us to quantify the relative importance 
of each attribute and level, it only examines choice 
behaviour and not actual quitting.

 ⇒ Study attributes are based on previously identified 
important warning characteristics, but the addi-
tion of other attributes may change the attributes’ 
importance.
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whether including multiple health effects improves 
tobacco warnings. Describing multiple health effects may 
also increase the perceived severity of the consequences 
of cigar use, and perceived severity can be a key factor in 
behaviour change.13 The causal language linking cigars 
to health effects in the warning statement may also be 
associated with the perceived effectiveness of warning 
statements, with the verb ‘causes’ being more effective 
than a less definitive language like ‘contributes to’ or 
‘can contribute to,’14 based on a recent study of cigarette, 
sugar- sweetened beverage, and alcohol warnings.

Other attributes potentially associated with effective 
tobacco warning statements include a marker word at 
the beginning of a warning (ie, WARNING, DANGER), 
the specificity of the tobacco product mentioned (eg, 
tobacco vs cigars), and the types of verbs used in the 
statement. Including a marker word may help draw 
attention to the rest of the warning message and has 
been recommended for warnings in Canada and is used 
in a majority of warnings included in a recent review.15 
Previous warning research has found that marker words 
increased perceived message effectiveness11 and warning 
text recall.16 To the best of our knowledge, no research 
has examined the impact of tobacco product descrip-
tion in warning statements (eg, tobacco vs cigar) or the 
verb used to indicate product use in warning effective-
ness. These attributes may be important because this 
language could change how specific the warnings feel to 
the audience and give less opportunity for people who 
use the product to exempt their own use from the risk 
the warning is describing. Cigar warnings in the USA 
include both ‘tobacco’ and ‘cigar’ as the tobacco product 
description.9 17 In most previous warning statement work, 
warning attributes have been examined in isolation from 
one another, limiting the ability to assess the importance 
of these attributes relative to one another and identify the 
strongest message across multiple attributes.

A choice- based conjoint (CBC) experimental task 
involves asking participants to choose from a set of 
options with attributes that are systematically varied 
rather than asking participants to rate one option at a 
time. CBC experiments allow researchers to estimate the 
independent and relative effects of multiple attributes 
on consumer perceptions and intentions, including 
perceived message effectiveness. This method has been 
used to study a variety of cigarette warning label attri-
butes, such as the inclusion of pictorial elements (vs not), 
types of imagery used (eg, graphic portrayals of diseased 
body parts, personal suffering, symbolic representations 
of risk), warning size (eg, larger vs smaller), the inclusion 
of cessation resource information (vs not) and format-
ting (eg, lettering and background colours), as well as 
purchasing preferences depending on warnings and 
other tobacco packaging and policy characteristics.18–25 
Because cigar warnings can contain multiple attributes, 
a CBC analysis is a robust way of understanding each 
attribute’s independent influence on choice compared 
with the other attributes.26 27 The goal of this study was to 

identify combinations of warning statement characteris-
tics that produced the most effective cigar warnings.

METHODS
Study design
We conducted a one- time cross- sectional web- based 
study that included a CBC experiment from October 
to December 2020. We designed and fielded survey 
measures and the experiment based on the literature and 
pretesting feedback. We used a survey panel company, 
Qualtrics, to recruit a convenience sample and admin-
ister incentives to participants. Potential participants 
were invited to participate in the survey, and if they were 
eligible, they were asked to provide informed consent and 
proceed to the full survey. To orient participants to the 
choice task format, they were shown a sample task with 
instructions about how to complete it correctly (online 
supplemental file 1). Participants then completed the 
choice tasks on cigar warning attributes. After completing 
the choice tasks, participants answered questions about 
their tobacco use and demographic characteristics.

Participants
Qualtrics recruited a convenience sample of 989 partic-
ipants; 30 participants were removed for answering all 
choice tasks the same way, for a final sample size of 959. 
Qualtrics provides survey software to field online surveys 
and also works with existing panels for social science 
research. The enrolment goal for this survey was 750 
participants who completed the study with good data, as 
determined by Qualtrics. To recruit participants for the 
study, Qualtrics partnered with existing panels to enroll 
their members in the study. To be eligible for the study, 
potential participants had to be at least 18 years old, live 
in the USA and speak English. Participants also must have 
reported current (past 30 days) use of little cigars, ciga-
rillos, or large cigars. To prevent the same person from 
completing the survey more than once, participants with 
the same Qualtrics ID were prevented from participating 
more than once, and survey programming was used to 
prevent the same device from completing the survey 
more than once. Participants who completed the study 
and provided good data (eg, completed the survey in a 
reasonable amount of time and did not answer the same 
way for each question) received an incentive based on 
the length of the survey, their agreement with the panel 
provider, and their incentive type preference (rewards 
vary and may include cash, airline miles, gift cards, 
redeemable points, sweepstakes entrance and vouchers). 
A soft launch of the study was conducted first with the 
initial 51 participants, the data were checked to ensure 
accuracy of survey programming and logic, and once 
data quality was confirmed recruitment for the full study 
proceeded. Participants in the soft launch were included 
in the final sample. The study team received no identifi-
able data from participants, and research data were stored 
securely on University servers. This study was approved by 
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the Institutional Review Board at the University of North 
Carolina at Chapel Hill (IRB # 20–0871).

Survey design
To assess which cigar warning statement characteristics 
produced the most effective cigar warning statements 
among adult cigar users, we used a CBC experimental 
design. The CBC experiment was designed to vary 
elements of a cigar warning statement that showed three 
warning messages at a time and asked participants to 
select which was ‘best’ and ‘worst’ from each set of warn-
ings. Table 1 shows all attributes and levels included 
in the experiment, as well as exclusions where certain 
combinations of levels were not used. The cancer and 
non- cancer health effect attributes could be combined 
or stand alone in a warning so that each warning could 
have up to two health effects in total. For example, the 
levels for two cancer health effects and two non- cancer 
health effects could not be combined, but one non- 
cancer health effect could be combined with one cancer 
health effect at a time and vice versa. Once attributes and 
levels were determined, they were entered into Light-
house Studio Software 9.11 (Provo, Utah), which was 
used to create a balanced overlap design.28 A balanced 
overlap design is an efficient way to create many versions 

of the questionnaire to be administered to participants, 
reduces the risk of order effects and balances the number 
of times a level is shown.29 30 Participants completed the 
eight choice tasks that were randomly assigned to them. 
In each choice task, participants selected the warning that 
most encouraged them to quit smoking cigars and the 
warning that least encouraged them to quit.

Cigar warning statement development
To develop the warning attributes, we chose to include 
two non- cancer health effects (heart disease and blood 
clots) and two cancer health effects (colon cancer and 
oral cancer) that performed well in a previous study and 
were developed based on existing scientific evidence 
about cigar health effects.7 Although previous work has 
highlighted the need for warnings across a variety of 
themes,31 evidence from our warning development work 
found health warnings to be the most effective theme, 
compared with warnings about secondhand smoke, 
toxicity and chemicals.32 Other warning attributes that we 
chose to examine were causal language (causes, can cause, 
is associated with, increases the risk), warning marker 
word (WARNING, DANGER, none), verb (smoking, use, 
none) and tobacco type (cigar, tobacco). Levels from each 
warning attribute were randomly combined into a text 

Table 1 Choice- based conjoint study attributes and levels

Attribute Levels Exclusions

Non- cancer health effect Four levels:
 ► Heart disease
 ► Blood clots
 ► Heart disease and blood clots
 ► None

Cannot combine no cancer health effect 
with no non- cancer health effect. That is, 
all warnings will have to include at least 
one health effect. Also cannot combine 
levels to result in more than two health 
effects in a warning.Cancer health effect Four levels:

 ► Colon cancer
 ► Oral cancer
 ► Oral cancer and colon cancer
 ► None

Causal language Up to four levels that describe the association and 
level of scientific certainty between use of cigars and 
disease/health effect

 ► Causes
 ► Can cause
 ► Is associated with
 ► Increases the risk

Marker word Three levels:
 ► WARNING
 ► DANGER
 ► None

Verb Three levels
 ► Use (‘cigar use causes…’, tobacco use causes…’)
 ► Smoking (‘cigar smoking causes…’, tobacco 
smoking causes…’)

 ► No verb (‘cigars cause’, ‘tobacco causes’)

Tobacco type Two levels:
 ► Cigar
 ► Tobacco
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warning with up to two health effects: (Marker Word): 
(Tobacco Type) (Verb) (Causal Language) (Cancer 
Health Effects and/or Non- Cancer Health Effects). Two 
example warnings were (1) Cigar use can cause heart 
disease and (2) DANGER: Tobacco smoking causes oral 
cancer and heart disease. The maximum number of 
health effects included in a warning in this experiment 
was two, either two non- cancer health effects, two cancer 
health effects or one cancer health effect and/or one 
non- cancer health effect. Warnings always included at 
least one health effect.

Measures
Tobacco use and demographic measures
Participant characteristics, such as current use of tobacco 
and demographic characteristics, were measured before 
or after the choice tasks. Participants first answered ques-
tions about ever and current (past 30- day) use of ciga-
rillos, little cigars, and large cigars, using items from the 
Population Assessment of Tobacco and Health study.33–36 
For example, to measure ever cigarillo use, cigarillo prod-
ucts were described and then participants were asked, 
‘Have you ever used cigarillos, even just one time?’ with 
response options ‘Yes’ or ‘No’. Anyone who answered 
‘Yes’ was asked, ‘On how many of the past 30 days did 
you smoke a cigarillo?’ Participants who answered one or 
more days to the current use question were classified as 
current cigarillo users. The procedure was repeated for 
little cigars and large cigars.

After completing the choice tasks, participants were 
asked about their past 30- day use of other tobacco prod-
ucts, their nicotine dependence37 and their ever and 
current use of cigars to smoke cannabis (blunts).35 36 At 
the end of the survey, participants were also asked about 
their gender identity,38 sexual orientation,39 whether 
they identify as Hispanic or Latino and what group 
best represents their race.40 Participants then answered 
questions about their educational attainment, age and 
income.

CBC outcome measures
To explain how to complete the choice tasks, participants 
were shown an example of a choice task with instructions 
on how to complete it (online supplemental file 1). After 
the instructions, participants completed eight choice 
tasks with three warning statements each. They were 
asked, ‘Which statement encourages you to quit smoking 
cigars the most? Which statement encourages you to quit 
smoking cigars the least? There is no right answer and no 
wrong answer. Please choose the ones that are the most 
and least encouraging’. This measure was adapted for a 
choice task from a perceived message effectiveness item.
41Because warning labels are required for cigars, we did 
not measure a ‘none of these’ option; this option is more 
fitting in consumer experiments where participants may 
choose to buy none of the options.

Analyses
Frequencies for demographic and tobacco use survey 
measures were analysed in SAS 9.4 (Cary, North Caro-
lina). Primary data analysis was completed in Lighthouse 
Studio Software. A Bayesian mixed logit model was used 
to estimate individual part- worth utilities for each partic-
ipant, as well as mean zero- centred part- worth utilities 
and average importance overall. These models account 
for the repeated choice tasks completed by each partici-
pant and are considered best practices for analysing CBC 
data.28 Part- worth utilities are a metric of the magnitude 
and direction of participants’ preference for or against 
an attribute level. Positive part- worth utilities indicate a 
preference for an attribute level, whereas negative part- 
worth utilities indicate a preference against an attribute 
level. Participants who answered the same response 
option for the best or worst for all tasks (straight liners) 
were removed (n=30) for a final sample size of 959. An 
unadjusted model with attribute and level predictors was 
estimated as the primary model, and a model adjusted 
for demographic variables, including race, ethnicity, 
gender, education, age, sexual orientation and income, 
was estimated as a sensitivity test. Both attributes and 
attribute levels were examined. A level was considered 
more encouraging to quit cigars if the level’s part- worth 
utility was higher than 0 and the 95% CI did not include 
0. A level was considered less encouraging if the utility 
was lower than 0 and the 95% CI did not include 0 (both 
negative numbers). If a level had a 95% CI that included 
zero, it was considered neither more or less encouraging. 
Attribute importance was also calculated as part of the 
Bayesian mixed logit model and estimates the per cent 
of choice that is due to each attribute in the experi-
ment. The importance of all attributes in the experiment 
summed to 100.

Patient and public involvement
None.

RESULTS
Sample
Participant characteristics and tobacco use variables 
are presented in table 2. Just under half (48.4 %) of 
the 959 participants identified as male, and the mean 
age was 42 years old. A majority of the sample was 
white (70.4%), followed by Black or African American 
(19.7%), or another race (9.9%), and 15.6% reported 
being Hispanic or Latino. Half (50.3%) of the sample 
had a household income lower than US$50 000 per year, 
and a quarter of the sample had a high school degree or 
less education (25.6%). There was a substantial overlap 
in the types of cigars used in the sample; 90% of partic-
ipants reported current use of cigarillos, 63% reported 
current use of little cigars and 58% reported current use 
of large cigars.
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Experimental outcomes
There were no differences in terms of order of effect or 
magnitude of effect between the unadjusted model that 
included only experimental attributes and levels and the 
model that also included demographic covariates, so the 
results presented are from the unadjusted model.

Relative attribute importance
Attribute importance is estimated as a reflection of 
the relative importance of each attribute to the others 
included in the experiment. The most important attri-
butes for participant selection of warnings were the health 
effects: non- cancer (29.3%; 95% CI 28.6% to 30.0%) and 
cancer health effects (29.0%; 95% CI 28.4% to 29.6%). 
The next most important attributes were the causal 
language used (16.3%; 95% CI 15.7% to 16.8%) and the 
marker word (10.3%; 95% CI 9.9% to 10.7%). The least 
important attributes were the verb (8.8%; 95% CI 8.5% 
to 9.2%) and tobacco type (6.3%, 95% CI 5.9% to 6.6%) 
(figure 1).

Attribute part-worth utilities
For non- cancer health effects, the level that was most 
encouraging to quit was heart disease and blood clots 
together, (46.6; 95% CI 42.0 to 51.1) (table 3). Heart 
disease on its own was encouraging but of less magni-
tude (17.4; 95% CI 14.5 to 20.4). For the cancer health 
effect attribute, warnings were selected as most encour-
aging when two cancer health effects (oral cancer and 
colon cancer) were present (44.1; 95% CI 39.4 to 48.8). 
The next most important attribute, causal language, was 
most encouraging when the warning included the word 
‘causes’ (11.8; 95% CI 8.7 to 14.8). The phrase ‘is associ-
ated with’ was the least encouraging of the levels tested 

Table 2 Participant characteristics and tobacco use 
variables (n=959)

Variable N (%) or mean (SD)

Age 42.3 (14.7)

Gender

  Male 464 (48.4%)

  Female 488 (50.9%)

  Transgender or other 7 (0.7%)

Sexual orientation

  Heterosexual or straight 838 (87.4%)

  Gay, lesbian, bisexual other 121 (12.6%)

Ethnicity

  Not Hispanic or Latino 809 (84.4%)

  Hispanic or Latino 150 (15.6%)

Race

  White 675 (70.4%)

  Black or African American 189 (19.7%)

  Other 95 (9.9%)

Education

  High school degree or less 245 (25.6%)

  Some college or higher 714 (74.4%)

Income

  <US$49 999 per year 482 (50.3%)

  >US$50 000 per year 476 (49.6%)

  Unknown 1 (0.1%)

Past 30 days cigarillo use 868 (90.5%)

Past 30 days little cigar use 608 (63.4%)

Past 30 days large cigar use 551 (57.5%)

Figure 1 Relative importance of warning attributes on encouraging cigar users to quit from choice- based conjoint experiment 
(n=959).
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(−13.2; 95% CI −16.0 to −10.4). The phrases ‘can cause’ 
and ‘increases the risk’ did not make a statistically signif-
icant difference in warning choice. For marker words, 
the most encouraging word was ‘DANGER’ (6.6; 95% CI 
4.7 to 8.6). ‘WARNING’ was less encouraging (1.9; 
95% CI 0.2 to 3.6). Not including a marker word made 
a warning significantly less encouraging (−8.5; 95% CI 
−10.6 to −6.5). The magnitude of the effects of the verb 
and tobacco type was substantially smaller than most 
other attribute comparisons. For tobacco type, including 
tobacco as the product descriptor (1.9; 95% CI 0.4 to 3.5) 
was significantly more encouraging than including cigar 
as the product descriptor (−1.9; 95% CI −3.5 to −0.4). 
The use of verbs in the warning did not show significant 
differences, but using no verb (ie, saying tobacco causes 
(health effect)…) appeared to trend the highest in 
terms of encouraging quitting compared using the words 
‘smoking’ or ‘use’.

DISCUSSION
In this first CBC study of attributes of cigar warnings, we 
found that the health effects specified in the cigar warn-
ings were the most important factors encouraging partic-
ipants to quit cigars of the warning attributes that we 
tested. These two attributes accounted for more than half 
of the relative importance of finding a warning statement 
encouraging to quit cigars, and health effects that were 
cancer- related or non- cancer- related had similar effects. 
Specifically, having at least two health effects mentioned 

in the warning statement was more important than having 
one health effect mentioned in a warning statement. 
Other important factors were the use of causal language 
and a marker word. Tobacco type had a small but signifi-
cant effect on encouragement to quit, but verb attributes 
had no significant effect.

Our study found that non- cancer health effects are as 
important as cancer health effects. People who smoke 
cigarettes generally report that health concerns are their 
primary reasons to quit smoking.42 In a separate study, we 
found no difference in the perceived message effective-
ness of warning statements with cancer versus non- cancer 
health effects.7 In fact, out of 37 health effects, the top 
five health effects included oral cancer, colon cancer and 
oesophageal cancer, followed by lung disease and blood 
clots.7 Our findings indicate that messages with both 
cancer and non- cancer health effects can be similarly 
important in terms of motivating people to quit smoking 
cigars.

In our experiment, the number of health effects 
mentioned in the warnings was a result of the combina-
tion of two attributes (cancer and non- cancer health effect 
attributes), rather than one attribute itself. However, 
there is evidence in our study that including two health 
effects at once appears more effective than one effect 
alone. Although some of the FDA- proposed cigar warn-
ings,9 FDA- proposed cigarette warnings43 and currently 
enacted tobacco warnings worldwide include multiple 
health effects,44 no work to date seems to have examined 

Table 3 Part- worth utilities of warning attributes on encouragement to quit smoking cigars from choice- based conjoint 
experiment (n=959)

Warning attribute Levels of warning attribute Mean part- worth utilities 95% CI

Non- cancer health effect   Heart disease and blood clots 46.6 42.0 to 51.1

  Heart disease 17.4 14.5 to 20.4

  Blood clots −17.2 −19.8 to −14.7

  None −46.8 −51.8 to −41.8

Cancer health effect   Oral cancer and colon cancer 44.1 39.4 to 48.8

  Oral cancer 0.7 −2.0 to 3.4

  Colon cancer −2.7 −5.2 to −0.1

  None −42.1 −47.2 to −37.0

Causal language   Causes 11.8 8.7 to 14.8

  Increases the risk 1.0 −1.6 to 3.5

  Can cause 0.5 −1.6 to 2.6

  Is associated with −13.2 −16.0 to −10.4

Marker word   DANGER 6.6 4.7 to 8.6

  WARNING 1.9 0.2 to 3.6

  None −8.5 −10.6 to −6.5

Verb   Smoking −0.3 −2.0 to 1.4

  Use −1.1 −2.7 to 0.4

  None 1.4 −0.4 to 3.3

Tobacco type   Tobacco 1.9 0.4 to 3.5

  Cigar −1.9 −3.5 to −0.4
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whether including multiple health effects makes warn-
ings more effective. This is a specific area that needs addi-
tional research, both to assess whether multiple health 
effects, in general, are better and how to specifically 
choose which health effects to include together (similar 
health effects, cancer and non- cancer together, etc).

We found that the causal language included in the 
warning was important in encouraging quitting. Consis-
tent with a study of sugar- sweetened beverage warnings 
that found ‘causes’ to be more effective at discouraging 
use than other, weaker language,14 we found that direct 
causal language, for example, ‘cause’, was important to 
encouraging adults to quit cigars. Interestingly, the theo-
retical construct of psychological distance may explain 
this finding, as stronger causal language reduces psycho-
logical distance and creates greater certainty about the 
negative effects of cigar use, making warnings more 
discouraging.45 A study of snus found that the wording 
‘causes cancer’ and ‘damages your health’ were most 
alarming to participants.46

Previous health warning studies have found mixed 
results around marker words, even though they are a 
recommended feature of warnings.11 15 16 An e- cigarette 
warning experiment found that marker words increased 
warning recall but had no effect on attention to the 
warnings, perceived message effectiveness, appeal or 
purchase intention.16 Another experimental study on 
sugar- sweetened beverages found that marker words 
increased perceived message effectiveness.11 However, a 
recent experimental study of messages about the health 
effects of tobacco and alcohol co- use found no significant 
effects of marker words on perceived message effective-
ness.47 Our study contributes to this literature by showing 
that although marker words are less important than other 
factors in warning text development, including a marker 
word may make warnings more effective and has no signif-
icant drawback. Future warnings should consider using 
direct causal language and the ‘danger’ or ‘warning’ 
marker word.

Although this study is limited by its convenience sample, 
it had a large sample size, and evidence indicates that 
experimental studies of tobacco control demonstrate the 
same pattern of statistical significance and effect direc-
tion in convenience samples as representative samples.48 
Although the experimental design allows us to quantify 
the relative importance of each attribute and level, it 
only examines choice behaviour and not actual quitting. 
There is evidence that choice experiments can accurately 
predict behaviour, and a meta- analysis has found that 
choice experiments ‘produce reasonable predictions of 
health- related behaviours.’49 50 Additionally, we included 
attributes that were previously identified as important in 
warning labels, but the addition of other attributes could 
alter the importance of the attributes examined here.

Future cigar warning labels should include the health 
effects of cigar use and consider including multiple 
health effects in each warning. Policymakers should 
consider including a mix of warning statements focused 

on cancer and non- cancer health effects in future 
warning sets. Using causal language and the ‘danger’ 
or ‘warning’ marker word are likely to help further 
encourage people to quit smoking cigars. Based on our 
findings, ‘DANGER: Tobacco causes heart disease and 
blood clots’ is an example of a highly effective warning 
statement for cigars.

Author affiliations
1Department of Family Medicine, School of Medicine, University of North Carolina at 
Chapel Hill, Chapel Hill, North Carolina, USA
2University of Pittsburgh, Pittsburgh, Pennsylvania, USA
3Department of Health Promotion, Education, and Behavior, School of Public Health, 
University of South Carolina, Columbia, South Carolina, USA
4Lineberger Comprehensive Cancer Center, University of North Carolina at Chapel 
Hill, Chapel Hill, North Carolina, USA
5Department of Health Law, Policy and Management, Boston University School of 
Public Health, Boston, Massachusetts, USA
6Sawtooth Software, Provo, Utah, USA
7Department of Psychology and Neuroscience, University of North Carolina at 
Chapel Hill, Chapel Hill, North Carolina, USA

Contributors Conceptualisation: all authors; data curation: KJ; formal analysis: 
KJ and KC; funding acquisition: AG; investigation: all authors; methodology: KC, CK 
and KJ; project administration: KJ; software KC and KJ; supervision: LR and KJ; 
visualisation: KJ; roles/writing—original draft: KJ and CK and writing—review and 
editing: all authors; AG is responsible for the overall content as guarantor.

Funding Research reported in this publication was supported by NCI and the FDA 
Center for Tobacco Products (CTP) under the award number R01CA240732. The 
content is solely the responsibility of the authors and does not necessarily represent 
the official views of the NIH or the Food and Drug Administration.

Competing interests KC is an employee of Sawtooth Analytics, whose software 
was used for the study design, data collection and analysis. All other authors 
declare they have no conflicts of interest.

Patient and public involvement Patients and/or the public were not involved in 
the design, conduct, reporting or dissemination plans of this research.

Patient consent for publication Not applicable.

Ethics approval This study involves human participants and was approved by the 
Institutional Review Board at the University of North Carolina at Chapel Hill (IRB # 
20- 0871). Participants gave informed consent to participate in the study before 
taking part.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available upon reasonable request. 
Deidentified analysis data are available upon reasonable request to Dr Adam 
Goldstein.

Supplemental material This content has been supplied by the author(s). It 
has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have 
been peer- reviewed. Any opinions or recommendations discussed are solely 
those of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability 
and responsibility arising from any reliance placed on the content. Where the 
content includes any translated material, BMJ does not warrant the accuracy and 
reliability of the translations (including but not limited to local regulations, clinical 
guidelines, terminology, drug names and drug dosages), and is not responsible 
for any error and/or omissions arising from translation and adaptation or 
otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Kristen L Jarman http://orcid.org/0000-0002-6707-3058
Leah M Ranney http://orcid.org/0000-0001-9766-4767
Jennifer Cornacchione Ross http://orcid.org/0000-0001-5173-3130

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
rasm

u
sh

o
g

esch
o

o
l

at D
ep

artm
en

t G
E

Z
-L

T
A

 
o

n
 M

ay 5, 2025
 

h
ttp

://b
m

jo
p

en
.b

m
j.co

m
/

D
o

w
n

lo
ad

ed
 fro

m
 

10 D
ecem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-088525 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-6707-3058
http://orcid.org/0000-0001-9766-4767
http://orcid.org/0000-0001-5173-3130
http://bmjopen.bmj.com/


8 Jarman KL, et al. BMJ Open 2024;14:e088525. doi:10.1136/bmjopen-2024-088525

Open access 

REFERENCES
 1 Cornelius ME, Wang TW, Jamal A, et al. Tobacco Product Use 

Among Adults - United States, 2019. MMWR Morb Mortal Wkly Rep 
2020;69:1736–42. 

 2 Census bureau quickfacts: united states. 2022 Available: https://
www.census.gov/quickfacts/fact/table/US/PST045221

 3 Chang CM, Corey CG, Rostron BL, et al. Systematic review of cigar 
smoking and all cause and smoking related mortality. BMC Public 
Health 2015;15:390. 

 4 National Cancer Institute. Cigars, Health Effects and Trends, Smoking 
and Tobacco Control Monograph.1998:9.

 5 Food and Drug Administration. Deeming tobacco products to be 
subject to the federal Food, Drug, and Cosmetic Act, as amended by 
the Family Smoking Prevention and Tobacco Control Act; regulations 
on the sale and distribution of tobacco products and required 
warning statements for tobac. Fed Regist 2016;79:1–499.

 6 R.J. reynolds tobacco co. et al. v. U.S. food & drug administration. 
U.S. District Court, District of Columbia, No. 11- 01482; 2012.

 7 Kowitt SD, Jarman KL, Cornacchione Ross J, et al. Designing 
More Effective Cigar Warnings: An Experiment Among Adult Cigar 
Smokers. Nicotine Tob Res 2022;24:617–22. 

 8 Hammond D. Health warning messages on tobacco products: a 
review. Tob Control 2011;20:327–37. 

 9 Cigar labeling and warning statement requirements | fda. 2022 
Available: https://www.fda.gov/tobacco-products/labeling-and- 
warning-statements-tobacco-products/cigar-labeling-and-warning- 
statement-requirements

 10 Kelley DE, Boynton MH, Noar SM, et al. Effective Message Elements 
for Disclosures About Chemicals in Cigarette Smoke. Nicotine Tob 
Res 2018;20:1047–54. 

 11 Grummon AH, Hall MG, Taillie LS, et al. How should sugar- 
sweetened beverage health warnings be designed? A randomized 
experiment. Prev Med 2019;121:158–66. 

 12 Noar SM, Kelley DE, Boynton MH, et al. Identifying principles for 
effective messages about chemicals in cigarette smoke. Prev Med 
2018;106:31–7. 

 13 Sheeran P, Harris PR, Epton T. Does heightening risk appraisals 
change people’s intentions and behavior? A meta- analysis of 
experimental studies. Psychol Bull 2014;140:511–43. 

 14 Hall MG, Grummon AH, Maynard OM, et al. Causal Language in 
Health Warning Labels and US Adults’ Perception: A Randomized 
Experiment. Am J Public Health 2019;109:1429–33. 

 15 Mahood G, World Health Organization. Canada’s tobacco package 
label or warning system: 'telling the truth' about tobacco product 
risks. 2003. Available: http://www.britannica.com/eb/

 16 King JL, Lazard A, Reboussin BA, et al. Optimizing Warnings on E- 
Cigarette Advertisements. Nicotine Tob Res 2020;22:630–7. 

 17 Federal Trade Commission. Nationwide labeling rules for cigar 
packaging and ads take effect today. 2001 Available: https://www. 
ftc.gov/news-events/press-releases/2001/02/nationwide-labeling- 
rules-cigar-packaging-and-ads-take-effect

 18 Regmi K, Kaphle D, Timilsina S, et al. Application of Discrete- Choice 
Experiment Methods in Tobacco Control: A Systematic Review. 
Pharmacoecon Open 2018;2:5–17. 

 19 Thrasher JF, Islam F, Arillo- Santillán E, et al. Strategies to enhance 
the effects of pictorial warnings for cigarettes: results from a discrete 
choice experiment. Addiction 2022;117:1095–104. 

 20 Barrientos- Gutierrez I, Islam F, Cho YJ, et al. Assessing cigarette 
packaging and labelling policy effects on early adolescents: results 
from a discrete choice experiment. Tob Control 2020. 

 21 Salloum RG, Louviere JJ, Getz KR, et al. Evaluation of strategies to 
communicate harmful and potentially harmful constituent (HPHC) 
information through cigarette package inserts: a discrete choice 
experiment. Tob Control 2018;27:677–83. 

 22 Thrasher JF, Islam F, Davis RE, et al. Testing Cessation Messages 
for Cigarette Package Inserts: Findings from a Best/Worst Discrete 
Choice Experiment. Int J Environ Res Public Health 2018;15:282. 

 23 Thrasher JF, Anshari D, Lambert- Jessup V, et al. Assessing Smoking 
Cessation Messages with a Discrete Choice Experiment. Tob Regul 
Sci 2018;4:73–87. 

 24 Stone M, Dimofte C, Strong D, et al. Evaluating US smokers’ 
willingness to pay for different cigarette packaging designs before 
and after real- world exposure in a randomised trial. Tob Control 
2023;32:689–95. 

 25 Guindon GE, Mentzakis E, Buckley NJ. Cigarette packaging, 
warnings, prices, and contraband: A discrete choice 
experiment among smokers in Ontario, Canada. Econ Hum Biol 
2024;52:101340. 

 26 Hawley ST. Conjoint analysis: a 'new' way to evaluate patients’ 
preferences. Patient 2008;1:255–7. 

 27 Ryan M, Farrar S. Using conjoint analysis to elicit preferences for 
health care. BMJ 2000;320:1530–3. 

 28 Software S. The cbc system for choice- based conjoint analysis. 
2017. Available: www.sawtoothsoftware.com

 29 Orme B. Formulating attributes and levels in conjoint analysis. 
Sawtooth Software Research Paper; 2002.

 30 Chrzan K, Orme B. An overview and comparison of design strategies 
for choice- based conjoint analysis. sawtooth software research 
paper series. 2000.

 31 Drovandi A, Teague PA, Glass B, et al. Do health warnings on 
cigarette sticks dissuade smokers and non- smokers? A focus group 
and interview study of Australian university students. Psychol Res 
Behav Manag 2019;12:361–73. 

 32 Cornacchione Ross J, Kowitt SD, Jarman KL, et al. Perceived 
message effectiveness of cigar warning themes among adults in the 
United States. Prev Med Rep 2023;34:102236. 

 33 Regan AK, Promoff G, Dube SR, et al. Electronic nicotine delivery 
systems: adult use and awareness of the ‘e- cigarette’ in the USA. 
Tob Control 2013;22:19–23. 

 34 Goldstein AO, Jarman KL, Kowitt SD, et al. Effect of Cigarette 
Constituent Messages With Engagement Text on Intention to Quit 
Smoking Among Adults Who Smoke Cigarettes: A Randomized 
Clinical Trial. JAMA Netw Open 2021;4:e210045. 

 35 Edwards KC, Sharma E, Halenar MJ, et al. Longitudinal pathways of 
exclusive and polytobacco cigar use among youth, young adults and 
adults in the USA: findings from the PATH Study Waves 1- 3 (2013- 
2016). Tob Control 2020;29:s163–9. 

 36 Corey CG, Holder- Hayes E, Nguyen AB, et al. US Adult Cigar 
Smoking Patterns, Purchasing Behaviors, and Reasons for Use 
According to Cigar Type: Findings From the Population Assessment 
of Tobacco and Health (PATH) Study, 2013- 2014. Nicotine Tob Res 
2018;20:1457–66. 

 37 Sung HY, Wang Y, Yao T, et al. Polytobacco Use and Nicotine 
Dependence Symptoms Among US Adults, 2012- 2014. Nicotine Tob 
Res 2018;20:S88–98. 

 38 The GenIUSS Group. Best practices for asking questions to idenfity 
transgender and other gender minority respondents on population- 
based surveys. 2014. Available: https://williamsinstitute.law.ucla.edu/ 
wp-content/uploads/geniuss-report-sep-2014.pdf

 39 Sexual Minority Assessment Research Team (SMART). Best practices 
for asking questions about sexual orientation on surveys. 2009. 
Available: https://williamsinstitute.law.ucla.edu/wp-content/uploads/ 
SMART-FINAL-Nov-2009.pdf

 40 Boynton MH, Agans RP, Bowling JM, et al. Understanding how 
perceptions of tobacco constituents and the FDA relate to effective 
and credible tobacco risk messaging: A national phone survey of 
U.S. adults, 2014- 2015. BMC Public Health 2016;16:516. 

 41 Baig SA, Noar SM, Gottfredson NC, et al. UNC Perceived 
Message Effectiveness: Validation of a Brief Scale. Ann Behav Med 
2019;53:732–42. 

 42 McCaul KD, Hockemeyer JR, Johnson RJ, et al. Motivation to quit 
using cigarettes: A review. Addict Behav 2006;31:42–56. 

 43 Food and Drug Administration. Cigarette labeling and health warning 
requirements. n.d. Available: https://www.fda.gov/tobacco-products/ 
labeling-and-warning-statements-tobacco-products/cigarette- 
labeling-and-health-warning-requirements

 44 Ranney LM, Clark SA, Jarman KL, et al. How do current tobacco 
warnings compare to the WHO FCTC guidelines: a content 
analysis of combustible tobacco warnings worldwide. BMJ Open 
2023;13:e062033. 

 45 Trope Y, Liberman N. Construal- level theory of psychological 
distance. Psychol Rev 2010;117:440–63. 

 46 Nilsen CV, Friborg O, Teigen KH, et al. Textual health warning labels 
on snus (Swedish moist snuff): do they affect risk perception? BMC 
Public Health 2018;18:564. 

 47 Kowitt SD, Cox MJ, Jarman KL, et al. Communicating the risks of 
tobacco and alcohol co- use. Addict Behav 2022;134:107383. 

 48 Jeong M, Zhang D, Morgan JC, et al. Similarities and Differences 
in Tobacco Control Research Findings From Convenience and 
Probability Samples. Ann Behav Med 2019;53:476–85. 

 49 Salampessy BH, Veldwijk J, Jantine Schuit A, et al. The Predictive 
Value of Discrete Choice Experiments in Public Health: An 
Exploratory Application. Patient 2015;8:521–9. 

 50 Quaife M, Terris- Prestholt F, Di Tanna GL, et al. How well do 
discrete choice experiments predict health choices? A systematic 
review and meta- analysis of external validity. Eur J Health Econ 
2018;19:1053–66. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
rasm

u
sh

o
g

esch
o

o
l

at D
ep

artm
en

t G
E

Z
-L

T
A

 
o

n
 M

ay 5, 2025
 

h
ttp

://b
m

jo
p

en
.b

m
j.co

m
/

D
o

w
n

lo
ad

ed
 fro

m
 

10 D
ecem

b
er 2024. 

10.1136/b
m

jo
p

en
-2024-088525 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://dx.doi.org/10.15585/mmwr.mm6946a4
https://www.census.gov/quickfacts/fact/table/US/PST045221
https://www.census.gov/quickfacts/fact/table/US/PST045221
http://dx.doi.org/10.1186/s12889-015-1617-5
http://dx.doi.org/10.1186/s12889-015-1617-5
http://dx.doi.org/10.1093/ntr/ntab207
http://dx.doi.org/10.1136/tc.2010.037630
https://www.fda.gov/tobacco-products/labeling-and-warning-statements-tobacco-products/cigar-labeling-and-warning-statement-requirements
https://www.fda.gov/tobacco-products/labeling-and-warning-statements-tobacco-products/cigar-labeling-and-warning-statement-requirements
https://www.fda.gov/tobacco-products/labeling-and-warning-statements-tobacco-products/cigar-labeling-and-warning-statement-requirements
http://dx.doi.org/10.1093/ntr/ntx109
http://dx.doi.org/10.1093/ntr/ntx109
http://dx.doi.org/10.1016/j.ypmed.2019.02.010
http://dx.doi.org/10.1016/j.ypmed.2017.09.005
http://dx.doi.org/10.1037/a0033065
http://dx.doi.org/10.2105/AJPH.2019.305222
http://www.britannica.com/eb/
http://dx.doi.org/10.1093/ntr/ntz091
https://www.ftc.gov/news-events/press-releases/2001/02/nationwide-labeling-rules-cigar-packaging-and-ads-take-effect
https://www.ftc.gov/news-events/press-releases/2001/02/nationwide-labeling-rules-cigar-packaging-and-ads-take-effect
https://www.ftc.gov/news-events/press-releases/2001/02/nationwide-labeling-rules-cigar-packaging-and-ads-take-effect
http://dx.doi.org/10.1007/s41669-017-0025-4
http://dx.doi.org/10.1111/add.15725
http://dx.doi.org/10.1136/tobaccocontrol-2019-055463
http://dx.doi.org/10.1136/tobaccocontrol-2016-053579
http://dx.doi.org/10.3390/ijerph15020282
http://dx.doi.org/10.18001/TRS.4.2.7
http://dx.doi.org/10.18001/TRS.4.2.7
http://dx.doi.org/10.1136/tobaccocontrol-2021-057071
http://dx.doi.org/10.1016/j.ehb.2023.101340
http://dx.doi.org/10.2165/01312067-200801040-00006
http://dx.doi.org/10.1136/bmj.320.7248.1530
www.sawtoothsoftware.com
http://dx.doi.org/10.2147/PRBM.S193754
http://dx.doi.org/10.2147/PRBM.S193754
http://dx.doi.org/10.1016/j.pmedr.2023.102236
http://dx.doi.org/10.1136/tobaccocontrol-2011-050044
http://dx.doi.org/10.1001/jamanetworkopen.2021.0045
http://dx.doi.org/10.1136/tobaccocontrol-2020-055624
http://dx.doi.org/10.1093/ntr/ntx209
http://dx.doi.org/10.1093/ntr/nty050
http://dx.doi.org/10.1093/ntr/nty050
https://williamsinstitute.law.ucla.edu/wp-content/uploads/geniuss-report-sep-2014.pdf
https://williamsinstitute.law.ucla.edu/wp-content/uploads/geniuss-report-sep-2014.pdf
https://williamsinstitute.law.ucla.edu/wp-content/uploads/SMART-FINAL-Nov-2009.pdf
https://williamsinstitute.law.ucla.edu/wp-content/uploads/SMART-FINAL-Nov-2009.pdf
http://dx.doi.org/10.1186/s12889-016-3151-5
http://dx.doi.org/10.1093/abm/kay080
http://dx.doi.org/10.1016/j.addbeh.2005.04.004
https://www.fda.gov/tobacco-products/labeling-and-warning-statements-tobacco-products/cigarette-labeling-and-health-warning-requirements
https://www.fda.gov/tobacco-products/labeling-and-warning-statements-tobacco-products/cigarette-labeling-and-health-warning-requirements
https://www.fda.gov/tobacco-products/labeling-and-warning-statements-tobacco-products/cigarette-labeling-and-health-warning-requirements
http://dx.doi.org/10.1136/bmjopen-2022-062033
http://dx.doi.org/10.1037/a0018963
http://dx.doi.org/10.1186/s12889-018-5461-2
http://dx.doi.org/10.1186/s12889-018-5461-2
http://dx.doi.org/10.1016/j.addbeh.2022.107383
http://dx.doi.org/10.1093/abm/kay059
http://dx.doi.org/10.1007/s40271-015-0115-2
http://dx.doi.org/10.1007/s10198-018-0954-6
http://bmjopen.bmj.com/

	Identifying attributes of effective cigar warnings: a choice-based conjoint experiment in an online survey of US adults who smoke cigars
	Abstract
	Introduction
	Methods
	Study design
	Participants
	Survey design
	Cigar warning statement development
	Measures
	Tobacco use and demographic measures
	CBC outcome measures

	Analyses
	Patient and public involvement

	Results
	Sample
	Experimental outcomes
	Relative attribute importance
	Attribute part-worth utilities


	Discussion
	References


