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A B S T R A C T   

Background: Despite documented racial/ethnic differences in cigar use, disparities in the context of dual and 
polyuse with cigarettes are unclear. 
Methods: Using the Population Assessment of Tobacco and Health Study (2016–18), we examined prevalence and 
intensity of use patterns among adults (18+) who were Non-Hispanic (NH) Black, NH White, Hispanic, or 
another race/ethnicity: exclusive cigarillo, filtered cigar, traditional cigar, or cigarette use; dual use of each cigar 
product with cigarettes; dual or polyuse of cigars without cigarettes; and cigar and cigarette polyuse. We used 
multinomial logistic regression to compare odds of each pattern of use to non-use of cigars or cigarettes and 
quantile regression to assess differences in median products used per day. 
Results: In our sample (n = 33,424), NH Black adults were more likely to exclusively smoke cigarillos (1.8%), 
cigarillos and cigarettes (1.6%), and multiple cigar products with or without cigarettes than other racial/ethnic 
groups. In adjusted models, NH Black compared to NH White adults had higher odds of exclusive cigarillo use 
(aOR 5.24, 95% CI 3.74–7.34), exclusive filtered cigar use (aOR 2.40, 95% CI 1.33–4.35), cigarillo and cigarette 
dual use (aOR 2.19, 95% CI 1.60–3.00), and dual/polyuse of cigar products (aOR 2.03, 95% CI 1.22–3.38) 
compared to non-current use. However, NH White adults tended to smoke the most cigarettes and filtered cigars 
per day. 
Conclusions: While the prevalence of cigar use was generally highest among NH Black adults, intensity of use was 
often highest among NH White users. These patterns may further explain racial/ethnic disparities in tobacco- 
related health outcomes.   

1. Introduction 

Tobacco products fall on a risk continuum, with combustible prod-
ucts posing a greater health risk than non-combustible products (Zeller 
& Hatsukami, 2009). Cigarettes are viewed as the most dangerous, in 
part because of their frequency and intensity of use (Corey et al., 2018; 
National Cancer Institute, 1998). However, cigars can deliver more 
nicotine than cigarettes and have been linked to poor health outcomes 
like chronic obstructive pulmonary disease and cancer-related mortality 
(Chang, Corey, Rostron, & Apelberg, 2015; National Cancer Institute, 
1998; Rodriguez et al., 2010). 

Many existing surveillance studies collect data for cigars as a group, 
making it impossible to differentiate cigars that contain varying 
amounts of tobacco and are consumed differently. Traditional cigars 
may contain as much tobacco as an entire pack of cigarettes (≥14 g) 

(Centers for Disease Control and Prevention, 2020) and are often 
smoked over a period of at least one hour (National Cancer Institute, 
1998). Cigarillos typically contain about three grams of tobacco, while 
little cigars are similar in size to cigarettes and often contain a filter 
(Centers for Disease Control and Prevention, 2020). 

Although cigars contain at least as much tobacco and similar toxi-
cants as cigarettes, they are less heavily regulated. The Food and Drug 
Administration (FDA) updated the Family Smoking Prevention and To-
bacco Control Act to include cigars in 2016 but only recently announced 
it will ban flavored cigars (Food and Drug Administration, 2021). 
Additionally, cigarettes can only be sold in packs of 20 or more, while 
cigars can be sold in smaller packs or singly at the point-of-sale, 
providing a lower-cost and readily-available alternative to cigarettes 
(Delnevo, Hrywna, Giovenco, Miller Lo, & O’Connor, 2017). 

There are also notable differences in cigar use by race/ethnicity, 
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which may explain some tobacco-related health disparities. Black adults 
have higher tobacco-related cancer incidence and mortality rates than 
other racial/ethnic groups (Henley et al., 2016), despite smoking fewer 
cigarettes per day than White adults (Haiman et al., 2006; Holford, Levy, 
& Meza, 2016). Conversely, Black adults have a higher prevalence of 
cigarillo use than Hispanic or White adults (Kasza et al., 2017), and 
Black and Hispanic young adults smoke cigars more frequently than 
White young adults (Cullen et al., 2011). 

While cigarette consumption decreased by 39% from 2000 to 2015, 
cigar consumption increased by 85% (Wang, Kenemer, Tynan, Singh, & 
King, 2016). Furthermore, concurrent use of cigars and cigarettes rep-
resents over 20% of dual (two products) or polytobacco use (three or 
more products) (Kasza et al., 2017). Adults who use both products may 
smoke as many or more cigarettes per day on the days they smoke than 
exclusive cigarette users (Cohn, Cobb, Niaura, & Richardson, 2015; 
Richardson, Xiao, & Vallone, 2012). However, studies on population- 
level patterns of cigar and cigarette use are limited (Cohn et al., 2015; 
Lee, Hebert, Nonnemaker, & Kim, 2014; Messer et al., 2015; Richardson 
et al., 2012; Sterling, Fryer, Pagano, & Fagan, 2016). We are not aware 
of any studies examining intensity of cigar or cigarette exclusive or dual/ 
polyuse overall or by race/ethnicity, which may help identify drivers of 
existing tobacco-related health disparities. Therefore, our objective was 
to identify racial/ethnic disparities in the prevalence and intensity of use 
for distinct types of cigars and cigarettes via secondary analysis using the 
Population Assessment of Tobacco and Health (PATH) Study. We hy-
pothesized that Black adults would have a higher prevalence and in-
tensity of cigar use than White adults. Although not examined here, 
hypothesized Black-White differences in cigar use could help explain 
persistent disparities in cancer incidence and mortality between Black 
and White adults that have not been explained by cigarette use patterns 
to date. 

2. Methods 

2.1. Sample 

We used publicly available data from Wave 4 (December 2016 – 
January 2018) of PATH, a longitudinal study of the civilian, non- 
institutionalized US population aged 12 and older (Hyland et al., 
2017). We restricted our analysis to adults aged 18 and older (n =
33,644). Wave 4 contains a replenishment sample to provide represen-
tative prevalence estimates of the US population. We used PATH 
imputed variables to account for missingness when possible and 
excluded respondents who were missing information on cigar/cigarette 
patterns of use or covariates from the analysis (n = 220). 

2.2. Measures 

PATH collects information on cigarillos, filtered cigars, and tradi-
tional cigars. We defined current cigar use as every day or some day use 
among respondents reporting they ever smoked the cigar product fairly 
regularly, excluding individuals who used cigars exclusively to smoke 
marijuana (n = 2,488). For cigarettes, we defined current use as every 
day or some day use among respondents who had smoked at least 100 
cigarettes in their lifetime. We quantified intensity of use as the average 
number of cigars or cigarettes used per day in the past 30 days, setting 
improbable responses to missing (n = 9). 

2.3. Analysis 

We produced weighted prevalence estimates of nine patterns of 
cigarillo, filtered cigar, traditional cigar, and cigarette use by race/ 
ethnicity: exclusive product use (four categories), cigar and cigarette 
dual use (three categories), dual/polyuse of cigars without cigarettes 
(one category), and polyuse of cigarettes with at least two cigar products 
(one category). Multinomial regression estimated the odds of each 

pattern of use vs. non-current use of cigars or cigarettes by race/ 
ethnicity (Hispanic, Non-Hispanic (NH) White, NH Black, another 
racial/ethnic group), adjusting for age group (18–24, 25–34, 35–54, 
55+), sex (female, male), educational attainment (less than high school 
degree, high school degree/GED, some college, college degree or more), 
and annual household income (≤$25,000, $25,000-$49,999, $50,000 or 
more, unknown). For each pattern, we estimated median and inter-
quartile range (IQR) values of relevant products used per day using 
weighted conditional quantile regression to assess racial/ethnic 
differences. 

All analyses accounted for the complex survey design using Stata 15 
(StataCorp, 2017), including Balanced Repeated Replication with 
replicate weights and Fay’s adjustment set to 0.3 (Judkins, 1990) for 
variance estimation, apart from the quantile regression in which we 
were only able to apply the survey weight. Our study was deemed not 
regulated as human subjects research by the University of Michigan 
Institutional Review Board. 

3. Results 

The majority of the analytic sample (n = 33,424) was aged 35 and 
older (69.7%), female (51.9%), and had an annual household income of 
$50,000 or more (43.7%; Table S1). NH Black (17.5%) and NH White 
(17.4%) adults were more likely to exclusively smoke cigarettes than 
adults who were Hispanic (13.0%) or another race/ethnicity (11.5%). 
NH Black adults were also more likely to exclusively smoke cigarillos 
(1.8%), cigarillos and cigarettes (1.6%), at least two cigar products 
without cigarettes (0.4%), and cigarettes with at least two cigar products 
(0.7%) than other racial/ethnic groups. 

Table 1 presents adjusted models for the odds of each pattern of cigar 
and/or cigarette use relative to non-current use of cigars and cigarettes 
by race/ethnicity. Compared to NH White adults, adults who were 
Hispanic (aOR 0.36, 95% 0.32–0.40), NH Black (aOR 0.69, 95% CI 
0.62–0.76), or another race/ethnicity (aOR 0.61, 95% CI 0.52–0.71) had 
reduced odds of exclusive cigarette use. Adults who were Hispanic, NH 
Black, or another race/ethnicity also generally had reduced odds of 
exclusive traditional cigar use, traditional cigar and cigarette dual use, 
and filtered cigar and cigarette dual use than NH White respondents, 
although not all point estimates were statistically significant. 

Conversely, NH Black adults had over five times higher odds of 
exclusive cigarillo use (aOR 5.24, 95% CI 3.74–7.34) and over twice the 
odds of exclusive filtered cigar use (aOR 2.40, 95% CI 1.33–4.35) than 
NH White adults. NH Black adults also had twice the odds of cigarillo 
and cigarette dual use (aOR 2.19, 95% CI 1.60–3.00) and cigar-only 
dual/polyuse (aOR 2.03, 95% CI 1.22–3.38) than NH White adults. 
Adults who were Hispanic or another race/ethnicity generally had lower 
odds of cigarillo and cigarette dual use and cigar-only dual/polyuse than 
NH White adults. 

For intensity of use, NH White adults smoked the most cigarettes per 
day across nearly all user groups (Fig. 1). Among adults who exclusively 
smoked cigarettes, the median cigarettes per day was higher for NH 
White adults (12.0, IQR 6.0–20.0; referent) than adults who were His-
panic (5.0, IQR 1.0–10.0; p < 0.001), NH Black (8.0, IQR 3.0–14.0; p <
0.001), or another race/ethnicity (10.0, IQR 3.3–15.0; p = 0.005). 
Among cigar and cigarette polyusers, NW White adults also had a higher 
median cigarettes per day value (20.0, IQR 5.0–20.0; referent) than 
Hispanic (4.0, 2.0–10.0; p < 0.001) and NH Black adults (10.0, 3.0–20.0; 
p < 0.001). Hispanic adults had the highest median cigarettes per day 
among respondents who smoked both filtered cigars and cigarettes 
(20.0, IQR 5.0–20.0; referent), followed by adults who were NH White 
(15.0, IQR 5.0–20.0; p = 0.344), NH Black (7.0, IQR 2.5–10.0; p =
0.013), or another race/ethnicity (0.7, 0.0–10.0; p = 0.001). Notably, in 
every racial/ethnic group, the highest cigarettes per day value was 
among cigar and cigarette dual or polyusers. 

The median cigars per day tended to be much lower than cigarettes 
per day, apart from filtered cigar use among particular user groups. 
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Among adults who exclusively smoked filtered cigars, NH White adults 
had a higher median filtered cigars per day value (10.0, IQR 1.0–20.0; 
referent) than NH Black (1.0, IQR 0.3–6.0; p = 0.016) and Hispanic 
adults (0.0, IQR 0.0–0.7; p = 0.004). 

4. Discussion 

Our study provides estimates of cigar and cigarette prevalence and 
intensity of use for adult exclusive, dual, and polyusers by race/ 
ethnicity. In adjusted models, NH Black adults had higher odds of cig-
arillo or filtered cigar exclusive use, cigarette and cigarillo dual use, and 
cigar-only dual/polyuse than NH White adults. Conversely, adults who 
were NH Black, Hispanic, or another race/ethnicity had lower odds of 
exclusive cigarette use and filtered cigar and cigarette dual use than NH 
White adults. NH White adults also tended to smoke more cigarettes and 
filtered cigars per day than adults who were NH Black, Hispanic, or 
another race/ethnicity. Overall, cigarette use intensity was much higher 
than cigar use intensity, with the highest cigarettes per day value among 
cigar and cigarette dual or polyusers for every racial/ethnic group. 

Our finding that NH Black adults had a higher prevalence of cigarillo 
and filtered cigar use than other racial/ethnic groups is consistent with 
prior studies (Chen-Sankey et al., 2021; Phan, McNeel, & Choi, 2021) 
and of great concern for health disparities, as Black adults have the 
highest rates of tobacco-related cancer incidence and mortality (Henley 
et al., 2016). Non-premium cigars, offered at a lower price point than 
cigarettes (Delnevo et al., 2017), are heavily marketed in Black com-
munities (Cantrell et al., 2013). In a recent study, Black cigar users re-
ported both affordability and marketing appeal as reasons for use (Dunn, 
Johnson, Sterling, & Cohn, 2021). Additionally, compared to NH White 
adults, NH Black adults had a greater prevalence of several types of cigar 

and/or cigarette dual or polyuse. Individuals who smoke both cigars and 
cigarettes may inhale cigars more deeply, increasing the risk of tobacco- 
related disease (National Cancer Institute, 1998). Future studies should 
focus on cigar use, particularly dual and polyuse with cigarettes, to 
better understand racial/ethnic disparities in tobacco-related health 
outcomes. 

In total, our results were not entirely consistent with our hypothesis 
that NH Black adults would have a higher prevalence and intensity of 
cigar use than NH White adults. While we did find that NH Black adults 
had the highest prevalence of many types of cigar use, differences in 
intensity of product use by race/ethnicity were somewhat puzzling. NH 
White adults generally had the highest intensity of use, including ciga-
rette intensity across nearly all use patterns with cigarettes. These 
findings are consistent with the existing paradox that despite the greater 
risk of tobacco-related disease in the Black community, Black adults 
have a lower intensity of cigarette use than White adults (Holford et al., 
2016). Similar to at least one prior study (Chen-Sankey et al., 2021), NH 
White adults also had a higher intensity of filtered cigar use than other 
racial/ethnic groups. Among NH White adults, filtered cigars had the 
highest intensity of use of all cigar products, suggesting they are 
consumed similarly to cigarettes (Corey et al., 2018; Delnevo et al., 
2017) and should be examined separately from cigarillos and traditional 
cigars. Given the higher prevalence but lower intensity of use among NH 
Black cigar smokers, future studies should assess potential racial/ethnic 
differences in historical cigar use, such as age at initiation and cumu-
lative exposure, as well as magnitude of current exposure in addition to 
intensity, such as inhalation, to potentially explain existing racial/ethnic 
disparities in tobacco-related cancer incidence and mortality. 

This study has several limitations. Due to small cell sizes, we could 
not break down the other racial/ethnic group further, stratify results by 

Table 1 
Multinomial logistic regression examining patterns of cigar and cigarette exclusive, dual, and polyuse versus non-use of cigars or cigarettes (n = 33,424), Population 
Assessment of Tobacco and Health Study Wave 4 (2016–2018).   

Hispanic (n = 6,613) NH Black (n = 5,105) Another race/ethnicity (n = 2,661)  

aOR 95 % CI p value aOR 95 % CI p value aOR 95 % CI p value   

LB UP   LB UP   LB UP  

Exclusive cigarette use (n = 8,915)  0.36  0.32  0.40  0.000  0.69  0.62  0.76  0.000  0.61  0.52  0.71  0.000 
Exclusive cigarillo use (n = 302)  0.62  0.40  0.98  0.042  5.24  3.74  7.34  0.000  0.84  0.46  1.52  0.560 
Exclusive filtered cigar use (n = 89)  1.00  0.46  2.17  0.997  2.40  1.33  4.35  0.004  1.45  0.52  4.06  0.474 
Exclusive traditional cigar use (n = 292)  0.63  0.38  1.05  0.075  0.80  0.50  1.29  0.363  0.36  0.17  0.78  0.010 
Cigarillo + cigarette dual use (n = 383)  0.40  0.27  0.58  0.000  2.19  1.60  3.00  0.000  0.64  0.41  0.98  0.041 
Filtered cigar + cigarette dual use (n = 188)  0.30  0.17  0.54  0.000  0.59  0.38  0.92  0.019  0.34  0.15  0.76  0.008 
Traditional cigar + cigarette dual use (n = 103)  0.22  0.10  0.49  0.000  0.30  0.13  0.67  0.003  0.57  0.26  1.23  0.153 
Cigar dual/polyuse (no cigarettes) (n = 111)  0.71  0.37  1.38  0.313  2.03  1.22  3.38  0.006  0.23  0.09  0.62  0.003 
Cigar and cigarette polyuse (n = 200)  0.46  0.27  0.78  0.004  1.51  0.97  2.35  0.066  0.60  0.33  1.10  0.098 

NH = non-Hispanic; aOR = adjusted odds ratio. 
Racial/ethnic referent category = NH White (n = 19,045). 
Adjusted for age group, sex, education, and annual household income. 

Notes: 
1. CG = Cigarillo; TC = traditional cigar; FC = filtered cigar 
2. Traditional cigar graph not included due to low intensity of product use 

Fig. 1. Box and whisker plots of cigarettes and cigars used per day.  
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sex, or distinguish premium from non-premium traditional cigars. 
However, we provide many details about cigar use by race/ethnicity not 
typically available in other studies, including results by cigar type, dual 
and polyuse with cigarettes, and intensity of use. 

The prevalence of cigar use among NH Black adults and the fre-
quency of filtered cigar use among NH White adults suggest that cigars 
should be regularly examined in addition to cigarettes to document 
racial/ethnic disparities in tobacco use and related health outcomes. 
Additionally, future studies are needed to understand the inconsistency 
between intensity of combustible product use and risk of tobacco-related 
disease for Black and White adults in particular. Lastly, to address 
racial/ethnic disparities and the rising prevalence of cigar use at the 
population level, we urgently need regulations to reduce targeted mar-
keting in Black communities, increase the price point of cigars, either 
individually or by requiring minimum pack sizes, and restrict flavoring, 
so they do not continue to serve as a lower-cost alternative to cigarettes. 
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