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Abstract

Objective A systematic review was conducted to evaluate the use patterns, health perceptions, and
cardiopulmonary health effects of cigars.

Data sources PubMed and Google Scholar were searched for peer-reviewed articles published between June 2014
and February 2021. Search keywords included cigars, cigarillos, little cigars, and cardiopulmonary health outcomes.

Study selection Of 782 papers identified, we excluded non-English articles, review articles, commentaries, and those
without empirical data on cigars. Three coders independently reviewed all articles and compared codes to resolve
discrepancies. 93 articles met the inclusion criteria and were included.

Data synthesis Cigars have evolved from premium cigars to encompass little cigars and cigarillos (LCCs). LCCs

are available in an array of flavors and at a price advantage, and as a result, are used by different groups compared
to premium cigars. LCCs are more frequently used by youth, young adults, and those who identify as Black/African
American. LCCs are often used in combination with other tobacco products, alcohol, and cannabis. Despite limited
regulation, cigars generate smoke of a similar composition as cigarettes. Among the studies identified, evidence
suggests that cigar use is associated with cardiovascular and pulmonary toxicity. Higher all-cause and cancer-related
mortalities are associated with cigar use, particularly with more frequent and deeper inhalation, compared to non-
tobacco users.

Conclusions LCCs are used more frequently by at-risk groups compared to premium cigars. Recent studies
evaluating cigar cardiopulmonary health effects are limited but suggest cigars have similar health risks as conferred
by cigarette smoking. With the use of LCCs and targeted marketing on the rise among high-risk groups, there is a
critical need for continued research in this area.
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Introduction

While cigarette consumption has steadily decreased in
recent years, cigar use is on the rise, especially among
groups at higher risk, including youth, young adults,
those who have been socially marginalized, and those
who identify as Black/African American. The latter two
groups are of particular concern considering their higher
prevalence of cancer, health-related morbidities, and
worse tobacco-related health outcomes [1-3]. Among
United States (U.S.) adults (ages 18+), cigars are the third
most commonly reported tobacco product, after ciga-
rettes and electronic cigarettes (e-cigarettes) [4]. Cigar
use is highest among U.S. adults (ages 25-44), with 5%
reporting current use (past 30-day) of any cigar type in
the 2021 National Health Interview Survey dataset [4].

Cigars are classified into three categories: (1) large/
premium cigars, (2) cigarillos, and (3) little cigars
(Table 1) [5]. All cigars are defined as a roll of tobacco fill-
ing wrapped in a substance at least partly consisting of
tobacco leaf [6]. Cigarillos more closely parallel premium
cigars in size, shape, use behavior, and smoking topogra-
phy [6]. Cigarillos are predominantly unfiltered, although
some have plastic/wooden tips, and are often flavored.
Cigarillos are used to create blunts, involving the removal
of some or all of the tobacco filler and replacement with
cannabis. Unlike cigarettes and little cigars, a single ciga-
rillo is less likely to be finished in one session [7, 8]. Little
cigars, often coined “brown cigarettes” or “filtered cigars,’
closely resemble cigarettes in size, feel, and tobacco con-
tent, and are typically sold in packs of 20 [6].

Cigars generate smoke of a similar composition as
cigarettes and in the case of a few toxicants, greater lev-
els [9, 10]. Cigar smoking is associated with a number of
health outcomes including coronary heart disease [11]
and chronic obstructive pulmonary disease (COPD); and
confers similar cancer-related risks when compared to
smoking cigarettes [12, 13]. Dual and poly-tobacco use
of cigars with other tobacco products likely increases
exposure to harmful carcinogens and toxicants beyond
the use of either product alone, which may exacerbate the

Table 1 Types of Cigar Products
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health risks associated with combustible tobacco product
use [13, 14]. Evaluation of the current state of knowledge
regarding the association of the use of new and emerging
cigar products and contemporary cigar use patterns with
cardiovascular and pulmonary toxicity and outcomes is
needed to inform cigar product regulations.

The increasing popularity of cigars in the U.S. is driven,
in part, by the absence of regulation, a price/tax advan-
tage compared to cigarettes, and the use of characterizing
flavors in cigar products not present in cigarettes [15].
Some groups misperceive cigars and modified cigar prod-
ucts like blunts as less harmful than cigarettes [16—19].
However, strides have been made to tighten cigar prod-
uct regulation in response to increased use. In 2016, the
U.S. Food and Drug Administration (FDA)’s regulatory
authority of tobacco products was extended to include
cigars [20]. In November 2018, the FDA announced
intentions to “propose a policy...to ban flavors in cigars”
[21]. While no such ban has yet been enacted, in April
2021 the FDA announced its commitment to propose
new product standards that would ban menthol and
other flavors from cigars in an effort to reduce youth ini-
tiation and health disparities, while improving tobacco
cessation efforts [22]. A secondary outcome of a flavor
ban may be a decrease in cigar-related morbidity arising
from a hypothetical decline in cigar use.

In light of the increasing prevalence of cigar smoking
in the U.S. and the FDA’s new regulatory authority over
cigars, studies are needed to evaluate the cardiopulmo-
nary health effects associated with contemporary cigar
use patterns. Information regarding the health effects of
contemporary cigar smoking patterns may help inform
new regulatory efforts to protect public health, especially
among groups disproportionally affected. A systematic
review encompassing relevant literature up to 2014 found
very few studies (<20) that assessed the cardiopulmonary
health effects of cigars [13]. With the FDA’s intentions to
regulate flavoring in cigars in mind, we sought to pro-
vide an update on the use patterns, perceptions of risk,
and the cardiopulmonary health effects and outcomes

Cigar Type Alternative Classification Available Package Modifications
Names in Flavors  Sizes
Premium  Large cigars Weigh more than 3 Ibs/1000 units and do not contain a filter. >
Cigars
Cigarillos  Large cigars, Weigh more than 3 Ibs/1000 units but are often longer and V Packs Blunts (removal of
Flavored cigars slimmer than premium cigars. Do not contain a filter. May have a range tobacco and replace-
plastic/wood tip. from 1-5  ment with cannabis)
Hyping/freaking
(removal of the inner
layer of filter paper)
Little Small Cigars, Similar size and shape as cigarettes and like cigarettes, often con-  +/ Packs of
Cigars Filtered Cigars, tain a filter. Like all cigar products, contains aged and fermented 20

Brown cigarettes

tobacco, and a wrapper containing, in part, tobacco leaf.




Vargees et al. BMC Public Health (2023) 23:2357

associated with cigar use. Due to differences in the use
patterns, whenever possible, we delineate between the
different cigar product types. Given the high preva-
lence of flavored cigar product use, where applicable, we
address the health effects associated specifically with the
use of flavored cigars.

Methods

PubMed and Google Scholar were searched for articles
published between June 2014 (year a similar systematic
review was published [13]) and June 2019 with 6,363
articles identified. The search was updated in 2021 to
include publications from July 2019 through February
2021, yielding an additional 150 eligible articles. Both
databases were searched using consistent combinations
of the following search terms: cigar(s), cigarillo(s), and
little cigar(s). The specific term “filtered cigar(s)” was not
included in the literature search as no additional articles
were retrieved when included with the other terms. After
screening paper titles and removing duplicates, a total
of 782 article abstracts were examined to ensure that
each met the predefined inclusion criteria (Table 2). 329
full-text articles were coded by the co-authors and data
extraction was performed using a template designed by
the primary authors. Each article was coded twice, by
two separate, independent coders to ensure consistency
in data extrapolation and synthesis. Coding discrepan-
cies were reviewed by a third coder and resolved by the
primary authors. Any article that did not meet eligibility

Table 2 Article Inclusion and Exclusion Criteria
Inclusion Criteria

Peer-reviewed

Contain empirical data on traditional cigars, little cigars, cigarillos, or

other cigar products

Contain data addressing topics of interest:
Toxicity
Flavoring
Perceptions of harm
Addiction
Cardiovascular health outcomes (atherosclerosis, coronary
heart disease, stroke, peripheral artery disease, cardiovascu-
lar disease, blood pressure, heart rate, narrowing/damage
of blood vessels, damaged heart/vascular tissue, heart
attack/failure, chest pain, arrhythmia, blood clot, cardiovas-
cular, heart, mortality, death)
Pulmonary health outcomes (asthma, bronchitis, chronic
obstructive pulmonary disease, lung cancer, pneumonia,
lung infection, pulmonary edema/embolus, lung function,
pulmonary, lung, mortality, death)

Exclusion Criteria

Review articles

Commentaries

Unpublished academic papers
Meeting presentations

Tobacco industry funded research
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criteria and/or did not provide data on the outcomes
of interest was excluded prior to writing the paper. We
did not exclude publications based on country of origin.
In total, 93 articles were included in the paper (Fig. 1;
Table 3). We followed the recommendations outlined in
the Preferred Reporting Items for Systematic reviews and
Meta-Analyses guidelines for systematic reviews [23, 24].

Results

Cigar use patterns and the role of flavored cigars

The prevalence of cigar use among adults was 3.5% in a
2021 nationally representative survey [4]. Among adults
reporting cigar use in the past 30 days, nearly half were
between the ages of 18—44 years, consistent with the
higher prevalence of cigar use among young adults found
in other studies [16, 25]. Among adults who smoke, indi-
viduals who use LCCs are more likely to be male, have
a lower income, report having tried menthol tobacco
products, and report lifetime substance use disorder
symptoms [3, 26]. Non-Hispanic, Black individuals were
more likely to report daily and established cigar smok-
ing, especially those reporting cigarillo use, compared to
White, non-Hispanics [3]. Using a latent class analysis to
classify adult cigarette smokers based upon demographic
characteristics, tobacco and substance use, desire to quit
smoking, and a measure of mental health - three classes
of smokers emerged. Of interest, one class consisted pre-
dominantly of Black males who reported current dual use
of LCCs and menthol cigarettes [27].

Cigar use among youth and young adults

Many studies evaluated cigar use patterns in youth and
young adults by cigar product type. In this review, we
considered blunts as a separate and unique cigar prod-
uct. In nationally representative samples in the U.S.,
LCCs and blunts were more popular than large cigars
among Black individuals [16, 25, 27-30] and young adults
[16, 25]. Among young adults (18—34 years of age), past
30-day onset of large cigar use was more likely among
participants who reported past 30-day use of LCC, pipe
tobacco, and chewing tobacco [31]. Past 30-day onset of
LCC use was more likely for participants who reported
past 30-day cigarette, large cigar, and hookah use. The
age of initiation differed across cigar product types with
LCCs associated with an earlier age of initiation (<17
years) versus premium cigars; and LCC use was positively
correlated with current and future cigar use behavior and
patterns [16, 25, 28, 31].

Among 9th -grade students, youth of parents with
lower reported incomes were more likely to be current
tobacco users, including cigar users; however, specific
tobacco use rates were not reported [32]. Another study
of 9th -grade students found that ever use of combustible
cigarettes at baseline was associated with higher odds
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Records identified through database screening
June 2014-2019
n=6,365

Records identified through database screening
2020-2021
n=150

Identification

Full-text articles excluded

Records screened (title/abstract only)
Duplicates removed
n= 6,515

n=5,733
Non-epidemiologic or non-
human studies

Screening

Non-English study

Meta-analysis, review,

In-depth abstract review
(articles excluded based on reasons above)
n= 782

unpublished meeting
abstract or presentation
Same cohort without any

Eligibility

new information

236 articles
excluded
because they

Full-text articles assessed for eligibility
n=329

Does not report cigar-
product smoking-related
condition; or

did not provide

does not report cigar
product use behavior

data on the
outcomes of

o
v
©
=}
Q
=

interest

Studies included in review
n=93

Fig. 1 Flowchart of article selection

of reporting current cigar (past 30-day) use at follow-up
[33]. A qualitative study examined changes in cigar use
patterns, harm perceptions, access, and motivation to
quit before and after the COVID-19 outbreak, by cigar
product type. Participants reported an increased quantity
and frequency of cigarillo and blunt use, but a decreased
quantity or frequency of large cigar use, after the pan-
demic [29].

Use of flavored cigars among youth and young adults
Flavored cigar products are particularly popular among
youth and young adults [34, 35]. Initiation of cigar use
with a mint/menthol flavored cigar was associated with
continued cigar use among youth and young adults when
compared with cigar use initiation with non-flavored
cigars [36]. In 2019, of the youth who reported current
use (past 30-day) of cigars, 41.9% reported the use of a
flavored cigar product, consistent with earlier studies
[37-39]. Among youth who reported using=2 tobacco
products, the most commonly used combination was
e-cigarettes and cigars (17.2%) [37]. Although cigar prod-
ucts were grouped together, the higher prevalence of
cigarillo use among youth would suggest that the flavored
tobacco products (e-cigarettes and cigarillos) may be
contributing to youth and young adult tobacco use.

Five studies found that the most popular flavors of
cigars were fruit flavors [34, 40—42], particularly in areas
where cannabis was legal recreationally [43]. Flavored
cigar use was associated with being younger and having

higher socioeconomic status [44]. Additionally, flavored
LCC packaging with colorful images depicting alluring
flavor profiles are implicated in increasing the appeal of
LCCs [40, 45]. Availability of flavored LCCs was associ-
ated with increased odds of LCC initiation and suscepti-
bility to cigar use among youth and young adults [40, 46].

Individuals who use cigars often also use other multiple
substances

Using the Population Assessment of Tobacco and Health
(PATH) Study (2014-2015), the prevalence and cor-
relates of tobacco and cannabis use were assessed in a
national sample of U.S. young adults (18—-24 years) [25].
Of the young adults reporting co-use of tobacco and
cannabis, 43.4% reported using cigarillos compared to
20% who reported use of premium cigars. Polytobacco
use (3+products) and higher alcohol use was associ-
ated with the use of cannabis in the presence/absence of
tobacco. The top 10 most commonly reported patterns
of single, dual, and polytobacco use with other substance
use among young and older adults (25+years) were also
identified [47]. Among young adults, co-use of cigars
with alcohol, cigarettes, or cannabis emerged in the 9th
and 10th most commonly reported patterns, endorsed by
1.2% of young adults. Thus, when examined in reference
to other substances of abuse like alcohol and cannabis,
cigars appeared to be less popular compared to the use of
cigarettes, alcohol, or cannabis [47]. A pattern of exclu-
sive cigar use did not emerge, further highlighting that
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Cigar Use Patterns and the Role of Flavored Cigars

Single, dual, poly-use with other cigar products or with other tobacco products [16, 25-27,31-33, 47, 48]
Role of flavors and flavor type in cigar product use [28, 34, 36, 38-41, 43, 46, 89, 100, 103, 104]
Association of nicotine or indices of addiction with cigar product use [6, 33, 55-60, 62]

Variations in patterns/correlates of use, or tobacco use outcomes across cigar product type (large cigars, cigarillos, filtered cigars) [6, 7, 26, 31-33, 37,

44,45,47-49, 51,56, 105-107]

Association of flavored cigar products with use patterns:

A) Types of flavored cigars used among young adults [34, 35, 89]

B) Characteristics of flavors in markets where marijuana is legal [43]

Q) Association of flavoring with prevalence and patterns of use among youth, young adults, and adults in the US and Canada [36, 38-44, 46, 104]

Use of multiple substances among users of cigars

Prevalence, reported patterns of use, and correlates of single, dual, and poly-use tobacco with other substances among U.S. young adults [47, 48]

Youth cigar use [16, 48, 49]
Smoking topography of cigars and biomarkers of exposure

Smoking topography, biomarkers of exposure, mainstream smoke composition [6, 7, 9, 50-54, 56, 59, 108]

Biomarkers of exposure associated with cigar use or following acute use of cigar product or cigarette [50-52, 55, 109]

Mainstream smoke composition of LCCs [6, 7, 9, 53, 54, 59, 108]
Cigar nicotine content, delivery, dependence

Laboratory smoking studies examining nicotine biomarkers and measures of dependence [6, 7, 51, 58, 59]

Studies analyzing nicotine content in different cigar products [55-57]

Studies evaluating the role of cannabis in concurrent and subsequent cigar use [33, 61, 62]

Perceptions of harm of cigar smoking
Perceived harmfulness of cigar products [17-19, 26, 63-86]
Cardiopulmonary health effects of cigars

Evaluation of the relation between short and long-term cardiopulmonary health measures and outcomes associated with cigar use behaviors and

smoking topography [6, 58,61, 91-98, 103]

Harm of less frequent cigar smoking that indicates daily cigar smokers are at higher risk for cardiovascular and pulmonary disease [91-93, 98]

Similar nicotine exposures between cigar products and cigarettes indicate changes in HR, vascular function, and spirometry, suggestive of cardiopul-

monary toxicity associated with cigar use [6, 52, 58, 61, 95, 96, 103]

Toxicity of cigar smoke exposure or flavoring additives on bronchial or vascular epithelial cells in vitro [100, 107]

individuals who use cigars typically use cigars with other
products and substances.

Among high school samples, past 30-day poly-tobacco
use and use of large cigars and cigarillos was higher
among those who use both cannabis and tobacco com-
pared to individuals who only use tobacco [48]. Evalua-
tion of demographic and psychosocial correlates across
various combinations of cigar, blunt, and non-blunt
cannabis use patterns revealed that past 30-day use of
non-cigar tobacco products was most prevalent among
individuals who use both cigars and blunts [16]. Black
youth were more likely to initiate tobacco use with a
cigar product; furthermore, Black youth who used a cigar
product first were more likely to transition to cigarette
use [16, 49]. Thus, youth who use cigars were more likely
to use other tobacco products and cannabis [16, 49]. The
compendium of literature suggests that cigar use, partic-
ularly LCC use, is associated with poly-tobacco and co-
substance use in both young adults and adults. Moreover,
we found that flavors contribute to the use and popularity
of cigar products.

Smoking topography of cigars and biomarkers of exposure
Smoking topography determines the exposure to toxi-
cants, which has disease implications. Individuals who
use non-cigarette tobacco products (including individu-
als who use LCC) had lower urinary nicotine, cotinine,
total nicotine equivalents, and 4-(methylnitrosamino)-
1-(3-pyridyl)-1-butanol (NNAL) levels compared to
individuals who smoke only cigarettes, despite report-
ing similar past 7-day tobacco product use [50]. The dif-
ferences in smoking topography between the products
could account for the differences in exposure, but smok-
ing topography was not evaluated in this study.

In contrast, interventional lab studies have shown that
cigar use results in similar, sometimes higher, exposure
to toxicants compared to cigarettes. In a randomized
crossover study of individuals who use both little cigars
and cigarettes, smoking a little cigar resulted in greater
CO exposure compared to a cigarette [51]. Dual users
of cigarettes and cigars who smoked a Phillies Blunt
large cigar had similar nicotine exposures as to when
they smoked their own brand of cigarette, but greater
CO exposure when the quantity of product smoked was
taken into account [52]. Another lab study showed that
individuals who use both cigarettes and cigarillos smoked
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both products similarly, with the exception of the puff
topography variables related to the size of the products
[53]. Despite differences in puff topography, dual users
achieved similar circulating nicotine levels when smoking
either a cigarillo or cigarette, suggestive of self-titration
[53]. After adjusting for the amount of product smoked
or total puff volume, cigarillo smoking resulted in greater
exhaled CO compared to cigarette smoking [53].

The mainstream smoke composition of various cigar
types has been evaluated with a smoking machine sim-
ulated to elicit topography profiles of individuals who
smoke cigars. The mainstream smoke generated by cig-
arillos contained higher levels of volatile organic com-
pounds compared to little cigars or cigarettes, even after
adjusting for nicotine content [9, 53]. However, on a per-
gram basis, little cigars generated mainstream smoke that
contained greater levels of nitrosamines, acetonitrile, and
acrylonitrile compared to cigarillos [9]. Similarly, on a
per-puff basis, five carbonyls were found to be higher in
little cigar-generated mainstream smoke compared to fil-
tered cigars or cigarettes [54].

Cigar nicotine content, delivery, and dependence

Cigar nicotine content and exposure

Three studies conducted compositional analyses of cigar
smoke to determine the nicotine content and yields.
Although the tobacco pH was similar across the cigar
products, physical characteristics and nicotine content
varied across 20 popular large cigars and cigarillos, with
significant intra-brand variation [55]. Nicotine levels
in little cigars were either similar to or surpassed levels
found in cigarettes [56]. The wrappers of large cigars and
cigarillos were shown to contain measurable quantities of
nicotine [57]. Nicotine exposure was similar when a ciga-
rillo remained unmodified or was “hyped,” which involves
the removal of the inner tobacco liner with the intent to
reduce the harmful effects [58]. While cigarette smoking
delivered more nicotine per gram of tobacco consumed,
individuals who use both cigarettes and cigars modified
their cigar smoking topography by taking more puffs at
a greater velocity and utilizing more time to smoke the
cigar, resulting in self-titration [52].

Subjective responses to cigar use

The subjective responses differed across cigar prod-
ucts in comparison to cigarettes [51, 58, 59]. Regard-
less of the cigar product type, cigar smoking was found
to reduce cravings and urges to smoke [59]. No differ-
ences were found across cigar product types regarding
the positive sensory aspects of smoking (reward, sensa-
tion, satisfaction). In contrast, another study showed
that the subjective responses to smoking, specifically
reward, satisfaction, and craving reduction, were greater
following cigarette smoking versus little cigar smoking
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[51]. Evaluation of the subjective responses to smoking
a Black & Mild cigarillo three different ways (unmodi-
fied; “hyped”; or “sham” (unlit product), revealed that
the “hyped” cigarillo was rated as more satisfying, pleas-
ant, and appetizing (e.g., “tasted good”) compared to the
unmodified cigarillo and sham smoking [58].

Dependence associated with co-use of cigars and cannabis
Three studies assessed the relation of cannabis use in
cigars with measures of dependence. Blunt smoking has
been hypothesized to increase the perceived “high” of
smoking either product alone. In one study [60], lifetime
or past month use of both cannabis and cigars was asso-
ciated with subsequent current cigar use and lower rates
of tobacco quit attempts, indicative of increased nico-
tine dependence [61]. Both blunt and non-blunt canna-
bis use was associated with combustible tobacco product
use at follow-up, suggestive of increased risk of nicotine
dependence; although this study did not directly examine
nicotine dependence [33, 62]. Hence, cigar and blunt use
are associated with nicotine dependence and sustained
tobacco use.

Perceptions of harm of cigar smoking

Perceptions of cigar smoking harm among adults
Individuals who smoke and those who have never used
tobacco have varying perceptions of the safety of cigar
products [17-19, 26, 63-87]. Adults were found to
believe that cigarettes are the most harmful tobacco
product followed by cigarillos, filtered cigars, smoke-
less tobacco, pipes, premium cigars, dissolvable tobacco,
hookah, and e-cigarettes [73]. Similarly, PATH Study data
from 2014 revealed that the majority of adults perceived
smoking any type of cigar to be equally as harmful as
smoking cigarettes [77]. Across all ethnicities evaluated,
non-Hispanic Black individuals who currently smoke
have the highest cigar harm perceptions [76]. Four stud-
ies found comparable results, with over half of adults
indicating that LCCs are highly addictive and pose sim-
ilar harm as smoking cigarettes [19, 26, 86, 87]. Collec-
tively, among adults, cigar products are perceived to have
similar harm to cigarettes.

Perceptions of cigar smoking harm among young adults

Several studies found less perceived harm towards cigar
smoking among young adults. A national survey, com-
prised of 2871 young adults (aged 18-34 years), indicated
that 14% of respondents believed that cigars were less
harmful than cigarettes [65]. Among college students,
nearly half thought that cigarillos and cigars were less
harmful than cigarettes [63, 64], and individuals who use
tobacco perceived cigars as less harmful compared to
individuals who do not use tobacco [66]. In focus groups
of 43 Black college students, the majority of students
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held positive views of LCCs and believed that LCCs were
healthier and less addictive alternatives to cigarettes [67].
Therefore, college-aged students appear to perceive cigar
products as less harmful than cigarettes.

Perceptions of cigar smoking harm among youth and other
vulnerable groups

The perceived safety of cigar use varies across youth
and groups that have been socially marginalized. In two
analyses of the PATH Study, 57% [79] and 60.2% [80] of
youth believed that cigars/cigarillos/filtered cigars cause
a great deal of harm. Approximately 30.6% of youth con-
sidered cigars more harmful than cigarettes, followed by
smokeless tobacco, pipes, and hookah [80]. Interestingly
among youth, a greater number of nonsmokers, com-
pared to current smokers, agree that cigarillos are less
risky than cigarettes [69]. Individuals aged 14-17, com-
pared to those aged 12-13, perceived all tobacco prod-
ucts, except for smokeless tobacco, as less harmful than
cigarettes [71]. Black individuals who smoke cigarettes
were more likely to perceive flavored LCCs as less harm-
ful and easier to quit than cigarettes [19]. Two other
studies revealed that individuals with lower educational
attainment and those working in healthcare believe that
cigars and cigarillos were safer than cigarettes [68, 84].
However, the perceived harmfulness of cigar products
has increased among youth over time [70].

In a study using 2016 data from the Truth Initiative
Young Adult Cohort Study, 33 (11.6%) sexual and gender
minorities (SGM) and 322 (11.1%) non-SGM believed
LCCs were less harmful than cigarettes [78]. A cross-
sectional study that surveyed individuals experiencing
homelessness who use tobacco (N=470) found that more
than two-thirds of participants viewed cigar consump-
tion as harmful to health [75]. In contrast, focus groups
of unaccompanied young adults experiencing homeless-
ness revealed that these individuals did not associate
LCCs with negative characteristics, and the associated
health effects were hardly mentioned [72]. One pos-
sible reason for the lack of perceived harm is that youth
endorse positive affect to LCCs, thus influencing their
risk perception [18, 85]. Although the perceived harm of
cigar products among youth seems to increase with age,
there remains a subset of individuals, especially those
experiencing homelessness, who are less likely to per-
ceive LCCs as harmful as cigarettes.

Perceptions of cigar smoking related to specific health
outcomes

Three studies measured the perceived harmfulness of
cigar products related to specific health outcomes. Par-
ticipants believed flavored LCCs to be less harmful [83],
less likely to cause cancer [83], and less dangerous than
cigarettes in regards to developing cancer or having a
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heart attack [81]. An online survey among high school
students found that youth rated cigars as similarly harm-
ful to cigarettes, perceiving cigar smokers to be at high
risk for developing a variety of short and term-long term
health effects including, bad cough, oral and lung can-
cer, and heart attacks [82]. The discrepancies in findings
between these three studies [81-83] are likely due to the
differences in the target population. Specifically, the first
two studies [81, 83] assessed harm perceptions among a
sample of adult established LCC users who may be con-
ditioned to cigar smoking, and as a result, express a lower
harm perception. The third study [82] assessed harm per-
ceptions among an adolescent sample of mostly tobacco
naive individuals, who may be more receptive to the
ongoing public health campaigns regarding the negative
health impact of tobacco use, had higher harm percep-
tions [88].

Appeal and harm perceptions associated with flavored
cigars

The abundance of flavored cigar products contributes to
their appeal and initiation of use. High-intensity sweet-
eners are often applied to the tops of flavored and unfla-
vored cigarillos and at levels that are similar to those used
in sugar-free candy and gum [89]. Sweeteners placed
on the mouth tip of the cigar allows for a more pleasant
smoke by reducing the inherent harshness and may con-
tribute to the appeal of cigarillos. Consistent with this,
among high school students who reported using cigaril-
los, appealing flavors was the primary reason cited for
trying a cigarillo, followed by curiosity [90].

In focus group interviews among 90 college students
who used LCCs and cigarettes [40], nearly all partici-
pants reported that flavorings made LCCs more pleas-
ant and improved their moods. Over 60% of participants
reported initiation of LCCs with a flavored product, and
most participants reported the use of flavored LCCs in
the past 30 days [40]. Using the same qualitative design
and sample, the display of flavors on the LCC packaging
was found to contribute to beliefs that LCCs are safer and
more “natural” [83].

Data from a U.S. national multi-ethnic sample of 964
adults who smoke cigarettes revealed that individuals
who had positive perceptions of flavor additives were
more likely to smoke flavored LCCs [86]. A survey of
adults in the U.S. found that Black persons who smoke
cigarettes, individuals with lower levels of educational
attainment, and individuals who use menthol cigarettes,
had greater odds of believing that flavored LCC smoking
was less harmful than smoking cigarettes [84]. Using data
from the 2015 Tobacco Products and Risk Perception
Survey in the U.S., adults who perceived flavored LCCs to
be lower risk than cigarettes were more likely to have ever
used flavored LCCs compared to those who reported that
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they did not know the extent of the risk [17]. Thus, the
availability of flavors in cigar products contributes to the
uptake in LCC use and the misperception that flavored
LCCs are less harmful than cigarettes.

The cardiopulmonary health effects of cigars

Fifteen publications evaluated the relation between
short- and long-term cardiopulmonary health measures
and outcomes associated with cigar use (Table 4).

Association of cigar use with cardiopulmonary outcomes
Using the National Adult Tobacco Survey data from 2009
to 2010 and the American Cancer Society’s Cancer Pre-
vention Studies I and II, the mortality relative risks for
cancers of the trachea, lung, and bronchus were 5.1 for
current cigar smokers and 1.6 for former cigar smokers
compared to never smokers [91]. Of note, cigar smokers
who also smoked cigarettes were included in the cigar
use group. Using a sensitivity analysis, individuals who
reported moderate to deep inhalation had mortality risks
of 5.9 for current cigar smokers and 1.6 for former cigar
smokers compared to never-smokers. Both current and
former cigar smokers had mortality relative risks of 1.4
for COPD; however, when the analysis was restricted to
those reporting moderate to deep inhalation, the risk of
COPD increased to 4.5 for current cigar smokers and
4.2 for former cigar smokers, suggesting that the depth
of inhalation contributes to the cigar smoking-associated
risks. In a sensitivity analysis excluding dual cigar and
cigarette users, both frequent (=15 of the past 30 days)
and less frequent (1 day in the past 30) use with moder-
ate to deep inhalation more than doubled the smoking
attributable mortality. Even less frequent cigar smoking
was associated with an increased risk of mortality [91].

In a sample of White individuals of Dutch descent,
the hazard ratios (HR) associated with cigar smoking
for cardiopulmonary diseases were examined [92]. Indi-
viduals who also smoke cigarettes were not included in
the pipe and cigar use group for this study. Males who
never smoked tobacco had a lower risk of all-cause mor-
tality, cardiovascular disease, COPD, and cancer (lung/
breast/prostate/colorectal)-related mortalities compared
to males who smoked pipes/cigars. Males who smoked
pipes/cigars throughout their lifetime had a greater risk
of lung cancer, all-cause and cancer-related mortality.

Using the National Longitudinal Mortality Study,
the HR for lung cancer, respiratory disease, and COPD
among former and current exclusive cigar smokers was
estimated compared to never tobacco users [93]. In mul-
tivariable models, current cigar smokers had higher risks
of all-cause and cancer-related mortality compared to
never tobacco users. Stratification by non-daily and daily
use revealed that daily cigar use was associated with
higher mortality risks from tobacco-related cancer, lung
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cancer, and COPD. Evaluation of the mortality risk asso-
ciated with cigar smoking due to other specific causes of
death, including cardiovascular disease-related mortal-
ity, were limited by a small number of events and modest
sample sizes.

Association of cigar use with respiratory diseases and chronic
health conditions

Among latent classes of youth who use tobacco, includ-
ing a class characterized by high probabilities of cigar use
and low probabilities of cigarette/smokeless tobacco use
(20.9% of the sample), asthma diagnosis status was simi-
lar across all tobacco user classes [94]. In another cross-
sectional study, cigar users were more likely to report a
history of respiratory disease compared to non-tobacco
users, regardless of their cannabis use status [61].

Association of cigar use with biomarkers of harm

One clinical study examined heart rate, blood pressure,
oxygen saturation, and respiratory rate (breaths per min-
ute) following acute cigar smoking (own-brand cigar
product) in current cigar smokers [6]. Heart rate, blood
pressure, and respiratory rate increased after cigar smok-
ing, while oxygen saturation decreased. Other than oxy-
gen saturation, none of the outcomes differed by cigar
size, cigarette smoking history, or self-reported inhala-
tion behaviors, suggesting that all cigar products have
similar effects on these acute cardiopulmonary measures.
Secondary cigar smokers (smoked>100 cigarettes in
their lifetime) had smaller decreases in oxygen saturation
compared to primary cigar smokers (smoked <100 ciga-
rettes in their lifetime), which is likely the result of dif-
ferences in smoking topography. Primary cigar smokers
smoked for longer and took shorter duration puffs com-
pared to secondary smokers.

In the Cooperative Health Research in South Tyrol
Study, current smoking of combustible tobacco was
associated with lower heart rate variability, a predictor
of cardiac events, indicative of increased sympathetic
activation [95]. A dose-response effect was noted with
increasing grams of daily tobacco consumed inversely
associated with lower heart rate variability [95]. Another
clinical study examined the cardiovascular effects of
acute Black & Mild cigar smoking under unmodified and
“hyped” conditions as compared to sham smoking [58].
Puftf topography measures and plasma nicotine levels
were similar for the modified and unmodified cigar con-
ditions. Smoking either a hyped or unmodified cigarillo
resulted in similar increases in heart rate, suggesting that
the removal of the tobacco liner was not associated with
reduced cardiovascular harm.

The Amish population has a high prevalence of cigar
use among men. In a cross-sectional study of partici-
pants in an Amish community, 34% of men reported ever
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smoking, among whom, 64% reported little cigar use
[96]. Combustible tobacco smoking was associated with
higher body mass index, weight, waist-hip ratio, and tri-
glycerides, and lower high density lipoproteins (HDL).
The FEV,/FVC ratio, the percentage of the FVC expired
in one second, was lower in smokers compared to never
smokers suggestive of obstructive pulmonary disease.
Further, smokers had lower ankle-brachial indices and
greater aortic root sizes compared to males who never
smoked, indicative of vascular remodeling [96]. Although
little cigar use was high in the sample, all combustible
products were grouped together, limiting the ability to
delineate the effects of little cigars versus cigarettes.

Prevalence of cigar use among individuals with chronic
health conditions

In a cross-sectional analysis using multiple waves of the
PATH Study (2005-2013), cigar smoking was higher
among individuals reporting chronic health conditions
compared to those without chronic health conditions,
and cigar smoking was more prevalent among those with
asthma [97]. In another PATH Study (2013-2015), adults
who reported a myocardial infarction were more likely to
report smoking combustible tobacco products, includ-
ing cigars [98]. Patients who reported a chronic health
condition or cardiovascular disease risk factors were
more likely to believe that tobacco use caused or wors-
ened their health condition compared to adults without
a chronic condition [98]. Despite the recognition of the
harm of tobacco use, patients who had a recent myocar-
dial infarction did not report changes in their tobacco
use. Although patients with chronic conditions were
more likely to be counseled to quit tobacco use compared
to patients who do not use tobacco, the patients that used
non-cigarette products were less likely to be counseled
on quitting tobacco use [99].

In vitro cigar exposures induce toxicity in pulmonary and
cardiovascular cell types

We identified two studies that evaluated the effects of in
vitro exposure to little cigar smoke and flavoring additives
on cardiovascular and pulmonary cell types. In bronchial
epithelial cells, cigar smoke exposure resulted in greater
cytotoxicity, differential gene expression profiles, and
greater proinflammatory cytokine secretion compared
to cigarette smoke exposure [98]. In vitro exposure of
endothelial cells to flavoring additives commonly used in
tobacco products induced endothelial dysfunction char-
acterized by a loss of nitric oxide production, with several
of the additives upregulating proinflammatory interleu-
kin 6, even at the lowest dilutions tested [100].
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Conclusion & future directions

Cigar use continues to rise, especially among groups that
have been economically and socially marginalized, and
those who have been historically targeted by tobacco
company marketing (e.g., younger consumers and those
who identify as Hispanic and/or Black), as does the
misperception that cigars confer less risk than cigarettes
[3, 16, 25, 27-30, 61-66, 71, 74, 77]. Flavored cigars are
widely available and appeal to users, especially youth and
co-substance users, by masking the harsh taste of tobacco
[80, 83, 88]. The availability of flavored cigars contrib-
utes to the misperception of reduced harm of LCC [17,
81, 83]. The emergence of LCCs has driven an increased
prevalence of cigar use and more regular use patterns
(daily and every few days use compared to infrequent
use). We summarize the key findings in Table 5.

Although historically, cigar smoke was held in the
mouth rather than inhaled, contemporary studies indi-
cate that cigar use has changed with most individuals
inhaling the cigar smoke [51-53]. The smoking topogra-
phy for little cigars is similar to that of cigarettes, which is
likely due to the close similarity in size, shape, and com-
position of little cigars to cigarettes [51, 59]. While ciga-
rillos are large in size, like premium cigars, the presence
of flavorings and sweeteners is common, which makes
the smoke of these products easier to inhale compared
to premium cigars [80, 83, 88]. Additionally, individuals
who use two or more tobacco products, including cigars,
are more likely to inhale cigar smoke in a manner more
similar to cigarette smoking compared to individuals who
only smoke cigars [52, 53, 101]. The product character-
istics of the newer cigar products (little cigars, cigaril-
los) likely contribute to the inhalation and differences in
smoking topography of these products compared to pre-
mium cigars.

The mainstream smoke generated by LCCs contains
similar levels of toxicants and carcinogens as cigarettes
and LCC use is associated with similar levels of bio-
markers of exposure as cigarettes, with a few exceptions,
including CO [20, 21, 102]. Therefore, along with the data
indicating inhalation of cigar smoke, it is reasonable to
conclude that cigar products likely convey similar health
risks as cigarettes. Emerging studies evaluating the car-
diovascular and pulmonary health effects associated with
LCCs are limited but suggest similar health risks are con-
ferred by LCC smoking as cigarette smoking. Specifically,
cigar use is associated with alterations in vascular func-
tion, heart rate, and spirometry, suggestive of cardiovas-
cular and pulmonary toxicity [6, 58, 95, 96]. Importantly,
cigar smoking is associated with adverse health out-
comes, most notably all-cause and cancer-related mortal-
ity, especially among individuals reporting more frequent
and deeper inhalation [91-93].
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Table 5 Key Findings
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Cigar Use Patterns

- Higher prevalence of cigar smoking among young adults, males, those reporting a lower income, and Non-Hispanic Blacks in the US
- Poly-tobacco and substance use is common among those who report using cigars

-Flavors in cigars contribute to youth and young adult use
Smoking Topography, Biomarkers of Exposure, & Nicotine

- Smoking topography differs by cigar type with studies suggesting self-titration to achieve similar nicotine exposure
- Despite differences in smoking topography by cigar type, biomakers of exposure are similar for cigars and cigarettes with a few exceptions

-Nicotine levels in little cigars is similar/higher than those in cigarettes

-Large cigar and cigarillo wrappers contain measurable nicotine levels, which has implications for “hyping” modifications

Perceptions of Harm of Cigar Smoking
-Most adults believe cigar smoking to be as harmful as cigarette smoking

-Youth and individuals from groups that have been socially marginalized perceive cigars as less harmful than cigarettes

- Flavors contribute to misperceptions that cigars are safer than cigarettes
Cardiovascular & Pulmonary Health Effects of Cigars

-Cigar smoking is associated with 1 mortality risk of cancers of trachea, lung, and bronchus, all-cause cancer, and COPD
-1 all-cause mortality associated with cigar use is higher for those reporting deeper inhalation and more frequent use (> 15 days of the past 30 or

daily use)

- Greater likelihood of reporting respiratory disease, chronic health conditions, and myocardial infarction among individuals who use cigars
-1 heart rate, blood pressure, and respiratory rate and | oxygen saturation post-cigar use

-Higher BMI, weight, waist-hip ratio, triglycerides, aortic root size and lower FEV1/FVC ratio, HDL, ankle-brachial indices among male smokers of com-
bustible tobacco (grouped cigars and cigarettes) compared to males who never smoked tobacco

-Individuals who had a recent myocardial infarction were less likely to be counseled to quit tobacco if they used non-cigarette products, including

cigars

-Flavoring additives used in cigar products induce bronchial epithelial cell and endothelial cell toxicity

We identified several limitations in the studies evalu-
ated. Historically, most studies evaluating the cardio-
pulmonary health effects of cigar use have been largely
restricted to White men, which is not reflective of the
contemporary users of cigars. Many current users of
cigar products include youth, young adults, and individu-
als who identify as Black and/or Hispanic. It is essential
to focus future studies on these groups of individuals
to fully understand and appreciate the potential health
toxicity, use patterns, and use behaviors surrounding
LCC products. Additionally, cigar products are typically
grouped into a single category or with other tobacco
products, creating challenges in teasing apart the health
risks conveyed by specific types of cigars. Grouping all
cigar products together fails to account for the product-
specific differences in cigar smoking frequency, intensity,
or topography. Most studies identified in this systematic
review were conducted within the US and hence, the
findings may not be applicable to all countries where the
cigar use patterns and product characteristics may differ,
which requires additional investigation. Further, many of
the studies demonstrating elevated cardiovascular and
pulmonary disease risks associated with cigar smoking
are based upon the evaluation of outcomes in individu-
als who report using both cigars and cigarettes, which
confounds the ability to attribute the health risks solely to
cigar use. Future studies evaluating the cardiopulmonary
health effects of the different cigar products are needed,

especially among diverse population samples that are
more reflective of contemporary use patterns.

Evaluation of the cardiopulmonary health effects of
cigars is challenging due to product diversity. Conse-
quently, one specific brand or cigar product is often
selected for interventional research study visits, which
may not be reflective of the participant’s desired prod-
uct or elicit the native use behavior of the participant.
The prevalence of exclusive cigar use is low and therefore
large population studies of the cardiopulmonary health
effects of individual cigar product classes may be dif-
ficult. A high prevalence of dual, poly, and co-substance
use among users of cigar products makes it difficult to
attribute the health effects to individual products. Addi-
tionally, co-use of LCCs with cannabis and alcohol is
prevalent among cigar users, especially young adults, and
Black individuals. Taken together, the limitations in the
studies evaluated highlight the need for a more detailed
inquiry into the related health risks relevant to each indi-
vidual cigar product category.

The perceived harm and addictiveness of cigars varies
based upon the populations sampled. Most adults per-
ceive cigars to be equally harmful and addictive as ciga-
rettes. In contrast, youth and young adults, individuals
experiencing homelessness, Black individuals, and SGM
individuals, perceive cigar products to be less harmful
and less addictive than cigarettes. The reduced perceived
harm of cigars among high-risk groups underscores
the urgency for increased education and prevention
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programs. Intervention efforts surrounding non-ciga-
rette tobacco products must be implemented to provide
the best educational resources and tools needed to help
individuals with smoking cessation to improve health
outcomes.

With a toxicant composition comparable to cigarettes,
cigars should be regulated similarly to cigarettes to pro-
tect public health and prevent widening tobacco-related
health disparities. In April 2021, the FDA announced an
initiative to ban characterizing flavors, including men-
thol, in cigars. Studies have found that the most popular
flavor categories for cigars are fruit, alcohol, and sweet
flavors, which are not currently available for cigarettes
[34, 35, 40, 43]. LCC packaging with colorful wrap-
pers and the wide array of available flavors has contrib-
uted greatly to their appeal, increased LCC initiation,
and susceptibility of use among youth and young adults
[40, 46]. Additionally, flavorings and sweeteners make
LCCs more pleasant to use by masking the harsh flavor
of the tobacco, contributing to a perception of reduced
harm of LCCs compared to cigarettes [83]. Prohibition of
characterizing flavorings and sweeteners in cigars is an
indispensable target for intervention. The proposed FDA
initiative introduces the opportunity to reduce youth ini-
tiation, increase cessation efforts, and address health dis-
parities experienced by communities of color, those who
are economically disadvantaged, and SGM individuals.
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