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Abstract
Background  While regular cigar smoking is believed to carry similar health risks as regular cigarette smoking, the 
impact of cigar use, alone or in combination with cigarettes, on obstructive pulmonary disease (COPD) has not been 
well characterized. The purpose of this study was to examine the prospective association between exclusive and dual 
cigar and cigarette use and incident self-reported diagnosed COPD.

Methods  This study used data from Waves 1–5 (2013–2019) of the Population Assessment of Tobacco and Health 
(PATH) Study, a nationally representative survey of U.S. adults. Longitudinal data from adults aged 40 to 79 at Wave 
1, without a pre-existing COPD diagnosis who participated at follow-up interview were analyzed. A time-varying 
current tobacco exposure, lagged by one wave and categorized as: (a) never/non-current use; (b) exclusive cigar use; 
(c) exclusive cigarette use; and (d) dual cigar/cigarette use. Multivariable models adjusted for demographics (age, sex, 
race or ethnicity, education), clinical risk factors (asthma, obesity), and smoking-related confounders (second-hand 
smoke exposure, other combustible tobacco product use, e-cigarette use, time since quitting, cigarette pack-years). 
The incidence of self-reported diagnosed COPD was estimated using discrete-time survival models, using a general 
linear modeling (GLM) approach with a binomial distribution and a complementary log-log link function.

Results  The analytic sample consisted of 9,556 adults with a mean (SD) age of 56 (10.4), who were predominately 
female (52.8%) and Non-Hispanic White (70.8%). A total of 906 respondents reported a diagnosis of COPD at 
follow-up. In the fully adjusted model, exclusive cigar use (adjusted hazard ratio (aHR) = 1.57, 95% CI: 0.77, 3.21) was 
not associated with increased COPD risk compared to non-use, while exclusive cigarette use (aHR = 1.48, 95% CI: 1.13, 
1.93) and dual cigar/cigarette use (aHR = 1.88, 95% CI: 1.24, 2.85) were.

Conclusions  Exclusive cigarette use and dual cigar/cigarette use were associated with diagnosed incident COPD. 
These results suggest that cigars, when used in combination with cigarettes, may be associated with poorer COPD 
health outcomes. Dual use may promote a higher likelihood of inhaling cigar smoke, and future research would 
benefit from examining whether inhalation of cigar smoke increases COPD risk.
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Introduction
While United States (US) cigarette smoking prevalence 
among adults has steadily declined over the past two 
decades, cigar use has remained relatively stable [1]. US 
cigar sales increased between 2009 and 2020 [2], demon-
strating the increasingly important role of cigars in the 
US tobacco marketplace. With 3.5% of US adults report-
ing current cigar use in 2020 [3], cigars represent a key 
public health concern, highlighting the need to better 
understand the health effects of cigar smoking [4].

Cigars contain many of the same hazardous constitu-
ents as cigarette smoke [5], and regular cigar smoking is 
believed to carry similar health risks as regular cigarette 
smoking [4–6]. A few studies have associated cigar use 
with lung dysfunction [7, 8], chronic obstructive pulmo-
nary disease (COPD) [9, 10], and COPD-related mortal-
ity risk [4, 11]. However, the respiratory impact of cigar 
use is not well characterized as most adults who use 
cigars also use cigarettes, which many studies overlook. 
Moreover, there is a dearth of research examining the 
association between cigar use and COPD using longitu-
dinal and population-based data.

Establishing an association between cigar use and 
COPD is complicated by the fact that the majority of 
adults who smoke cigars also smoke cigarettes [12], and 
cigarette smoking is a major risk factor for COPD [13–
15]. The age-adjusted COPD prevalence of 14.1% among 
adults who currently smoke cigarettes and 7.1% among 
adults who formerly smoked cigarettes [16] demonstrates 
that a large proportion of COPD’s health and economic 
burden can be directly attributed to cigarette smoking 
[15]. Therefore, studies documenting the association 
between cigar smoking and COPD risk must adjust for 
cigarette smoking histories, including smoking status, 
duration, and intensity.

In this study, we examined the prospective associa-
tion between exclusive and dual cigar and cigarette use 
and incident self-reported diagnosis of COPD among 
a nationally representative cohort of US adults. We (1) 
examined the risk of COPD prospectively; (2) developed 
a one-wave lagged exposure variable combining current 
cigar use and cigarette use to examine the relative con-
tribution of exclusive cigar use and cigarette use and dual 
cigar/cigarette use to COPD risk, compared to non-use; 
and (3) adjusted for the duration, intensity, and history of 
cigarette smoking by adjusting for cigarette pack-years.

Methods
Study design and population
We used restricted-access data on adults from Waves 1–5 
(2013–2019) of the Population Assessment of Tobacco 
and Health (PATH) Study, a nationally representative 
longitudinal study of the non-institutionalized civilian US 
population [17]. Details on the PATH Study are described 

elsewhere [18]. Information on accessing the restricted 
use data is described in the PATH Study Restricted Use 
Files User Guide at: https://doi.org/10.3886/Series606.21.

Consistent with the inclusion criteria from other 
national COPD cohort studies, we restricted the ana-
lytic sample to adult respondents aged 40 to 79 at Wave 1 
(baseline) [19, 20] without a pre-existing COPD diagnosis 
(i.e., COPD, chronic bronchitis, or emphysema) who par-
ticipated in at least one follow-up interview (Supplemen-
tal Fig. 1) [21]. We also excluded adults who exclusively 
smoked premium cigars for three reasons: compared to 
other types of cigar use, exclusive premium cigar use is 
(1) less likely to represent true established use [5], (2) less 
frequent (defined by the number of days used in the past 
30 days) [22, 23], and (3) less likely to be used by adults 
who smoke cigarettes [22, 23]. These different usage pat-
terns result in lower levels of toxicant exposure, poten-
tially confounding the association between other types of 
cigar use and COPD [5].

Measures
Self-reported diagnosed COPD incidence at each follow-
up interview was based on the question: “In the past 12 
months, has a doctor, nurse, or other health professional 
told you that you had…(1) COPD, (2) chronic bronchitis, 
or (3) emphysema?” Consistent with the clinical defini-
tion of COPD [24], respondents who reported being 
diagnosed with any of these conditions were considered 
to have COPD at follow-up.

Current cigar use was defined as established (ever used 
cigars fairly regularly) every day or someday use of tra-
ditional cigars, filtered cigars, or cigarillos in the past 30 
days. Current cigarette use was defined as established 
(smoked 100 or more cigarettes in their lifetime) every 
day or someday use in the past 30 days. These two vari-
ables were then used to construct a four-category, time-
varying cigar/cigarette exposure: (1) non-current use of 
either product (including never use and former use), (2) 
exclusive cigar use, (3) exclusive cigarette use, and (4) 
dual use of cigars and cigarettes. To ensure the cigar/
cigarette exposure preceded the outcome, we lagged the 
time-varying exposure variable by one wave (t-1) and 
evaluated its association with the COPD outcome at 
wave (t).

Several baseline sociodemographic and health factors 
were included as covariates, including age (continuous), 
sex (male, female), race and ethnicity (Hispanic, non-
Hispanic (NH) White, NH Black, another race and eth-
nicity), and education (high school or less, some college, 
bachelor’s degree/graduate degree). Obesity (body mass 
index (BMI) ≥ 30 vs. < 30), based on self-reported height 
and weight, and ever self-reported diagnosis of asthma 
were included as baseline COPD risk factors. Exposure to 
second-hand smoke (number of hours of ‘close’ exposure 
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during the past seven days (range 0-100)) was included as 
a time-varying and lagged (t-1) COPD risk factor.

Several additional covariates were included to account 
for potential tobacco-related confounding. First, elec-
tronic nicotine delivery systems (ENDS) and ‘other’ 
combustible tobacco product use (pipes, hookah) were 
included as covariates. Both variables were based on 
current established use (ever use fairly regularly), and 
both variables were included as time-varying exposures, 
lagged by one wave (t-1). Second, using former estab-
lished smoking (smoked at least 100 cigarettes in lifetime, 
but no current use) and years since quitting, a categorical 
time since quitting variable was constructed (non-former 
smoking, short-term quitting, long-term quitting). Non-
former smoking includes never established and cur-
rent smoking, while short-term quitting refers to former 
smokers who quit less than two years ago, and long-term 
smoking refers to former smokers who quit two or more 
years ago. Finally, cigarette pack-years were included to 
measure lifetime cigarette smoking at baseline. Cigarette 
pack-years were calculated by multiplying the reported 
years of cigarette smoking by the average number of 
packs per day while individuals smoked. Respondents 
who reported smoking more than 200 cigarettes daily (10 
packs per day) were considered implausible and were set 
to missing (n = 99).

Statistical analysis
Descriptive statistics were calculated for all variables at 
baseline. Tobacco-related variables were then examined 
according to respondent’s baseline cigar and cigarette 
use. Chi-square tests or Fisher’s exact tests were used to 
test for statistical differences between these groups. Life-
tables were then generated to describe the distribution of 
self-reported diagnosed COPD.

Discrete-time survival models were used to examine 
the prospective association between exclusive and dual 
use of cigars and cigarettes and incident self-reported 
diagnosis of COPD at follow-up (Wave 2-Wave 5). These 
models provide the discrete-time equivalent to continu-
ous time survival models [25], and we have used this 
methodological framework in previous health effects 
research [21, 26, 27]. Hazard ratios (HRs) and 95% con-
fidence intervals (CIs) were fit using a general linear 
modeling (GLM) approach with a binomial distribution 
and a complementary log-log link function. All data were 
weighted using Wave 1 weights, including full-sample 
and 100 replicate weights, to ensure respondents repre-
sented the non-institutionalized US adult population at 
baseline. For all analyses, variances were computed using 
the balanced repeated replication methods with Fay’s 
adjustment set to 0.3, as recommended by the PATH 
study [28, 29]. All analyses were conducted using Stata 
17.1 [30].

Sensitivity tests
Several sensitivity analyses were conducted. First, to 
better understand how cigarette and cigar smoking his-
tories impact COPD, we constructed a nine-category 
mutually exclusive cigarette/cigar exposure that disag-
gregated non-use into never and former use: (1) never 
cigarette or cigar use, (2) never cigarette use, former cigar 
use, (3) never cigarette use, current cigar use, (4) former 
cigarette use, never cigar use, (5) current cigarette use, 
never cigar use, (6) former cigarette use, former cigar 
use, (7) former cigarette use, current cigar use, (8) cur-
rent cigarette use, former cigar use, (9) current cigarette 
use, current cigar use. Second, to assess sensitivity to the 
choice of PATH survey weights, ‘wave 2 weights,’ which 
restricted the analysis to respondents who participated in 
the first follow-up interview, and the ‘all waves weights,’ 
which restricted the analysis to the longitudinal cohort of 
respondents who participated in all waves of the PATH 
study were both considered. To test the impact of our 
decision to remove adults who used exclusive premium 
cigars from the analytic sample, discrete-time models 
were estimated, including these respondents. Finally, 
because research suggests that COPD may be prevalent 
among younger adults [31], we expanded our analytic 
sample to include adult respondents aged 25–39.

Results
At baseline, sample respondents (n =9,559) had a mean 
age of 56 years (SD = 10.4) and were predominately female 
(52.8%), NH White (70.8%), and with some postsecond-
ary education (61.4%) (Table 1). Approximately one-third 
of respondents had a BMI of 30 kg/m2 or more (34.3%), 
and 8.9% reported a lifetime diagnosis of asthma at base-
line. Most respondents did not have current cigar or ciga-
rette use at baseline (85%). Of those, 2.2% had short-term 
former cigarette use, and 20.6% had long-term former 
cigarette use. Among respondents with current or for-
mer established cigarette smoking, the average cigarette 
pack-years at baseline was 25.9 (SD = 26.3). Regarding 
exposure to second-hand smoke, 42.4% reported past 
7-day exposure to second-hand smoke, with an aver-
age 10.2 h (SD = 22.1) of exposure. At baseline, 13.6% of 
respondents (n = 3,173) reported exclusive cigarette use, 
while exclusive cigar use and dual cigar/cigarette use was 
reported by 0.6% (n = 134) and 0.8% (n = 184) of respon-
dents, respectively.

Compared to adults who exclusively smoked cigars, 
adults who smoked cigarettes exclusively or in combina-
tion with cigars had higher levels of second-hand smoke 
exposure (Table 2). Among adults who smoke cigars, tra-
ditional cigars were more likely to be used (54.7%) and 
were used on more days during the past month (x = 9.6) 
by those who exclusively smoke cigars than by those who 
smoke cigars and cigarettes (36.4%; x = 5.2). In contrast, 
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filtered cigars were more likely to be used by adults who 
smoke cigars and cigarettes (55.9%) and were used on 
more days during the past month (x = 11.0) than those 
who smoke cigars exclusively (27.4%; x = 5.9). Cigarillos 
(48.5% vs. 44.8%) and poly cigar types (27.3% vs. 29.7%) 
were not statistically different between the two groups of 
cigar use.

A total of 906 of the 9,559 respondents in the analytic 
sample reported a COPD diagnosis at follow-up (Table 3). 
The weighted conditional probability of a COPD diagno-
sis ranged between 1.4% and 2.4%, with an average inci-
dence of 2% during the five years of follow-up.

The results from discrete-time models examining 
the association between the cigar/cigarette exposure 

Table 1  Sample characteristics for analytic sample, PATH Study (Wave 1, 2013–2014)
N %a 95% CI

Age (mean, sd) 9,559 56.0 (10.4)
Sex
  Female 4,743 52.8 52.0, 53.7
  Male 4,816 47.2 46.3, 48.0
Race/Ethnicity
  NH White 6,331 70.8 69.8, 71.7
  Hispanic 1,188 11.5 10.8, 12.4
  NH Black 1,505 11.5 10.9, 12.1
  NH Other 535 6.2 5.7, 6.8
Education
  High School or Less 3,963 38.6 37.9, 39.4
  Some College 3,069 29.5 28.8, 30.2
  Bachelor or Higher 2,527 31.9 31.2, 32.6
Baseline Risk Factors
Asthma Diagnosis
  No 8,715 91.1 90.3, 91.7
  Yes 844 8.9 8.3, 9.7
Obesity (BMI > = 30)
  No 6,278 65.7 64.4, 67.0
  Yes 3,281 34.3 33.0, 35.6
Tobacco Product Exposure
ENDSb use
  No  9,203 98.5 98.3, 98.7
  Yes 356 1.5 1.3, 1.7
Other’ combustible product usec

  No  9,460 99.6 99.4, 99.6
  Yes 99 0.4 0.36, 0.56
Cigarette Smoking Status
  Non-former smoker 7,720 77.2 75.8, 78.4
  Short-term former smoker 334 2.2 1.9, 2.6
  Long-term former smoker 1,523 20.6 19.4, 21.9
Cigarette and Cigar Use
  Non-Current Use 6,068 85 84.3, 85.6
  Exclusive Cigarette Use 3,173 13.6 13.0, 14.3
  Exclusive Cigar Use 134 0.64 0.52, 0.74
  Dual Use 184 0.76 0.65, 0.89
Pack years among currently/formely smoking (mean, 
sd)

5,214 25.9 (26.3)

Past 7 day second hand smoke exposure
  No 3,971 57.6 56.1, 59.2
  Yes 5,588 42.4 40.8, 43.9
Past 7 day second hand smoke exposure (mean, sd) 5,588 10.2 (22.1)
a percentages were calculated using Wave 1 weights
b ENDS = electronic nicotine delivery systems
c ‘Other’ combustible tobacco product use consisted of pipe and hookah use
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and incident COPD outcome are presented in Table  4. 
When compared to non-current use in the unadjusted 
model (Model 1), exclusive cigarette use (hazard ratio 
(HR) = 2.91, 95% CI: 2.45, 3.33), and dual cigar/cigarette 
use (HR = 3.73, 95% CI: 2.61, 5.30) were both associ-
ated with an increased risk of incident COPD risk, while 
exclusive cigar use was not (HR = 1.29, 95% CI: 0.65, 
5.30). After adjusting for sociodemographic risk factors, 
baseline risk factors, and tobacco-related variables, the 
point estimates were reduced for exclusive cigarette and 
cigarette/cigar use, but the substantive interpretation 
remained the same. In the multivariable model (Model 
4), both exclusive cigarette use (adjusted hazard ratio 
(aHR) = 1.48, 95% CI: 1.13, 1.93), and dual cigar/cigarette 
use (aHR = 1.88, 95% CI: 1.24, 2.85) were associated with 
increased COPD risk compared to non-current use, while 
exclusive cigar use was not (aHR 1.57, 95% CI: 0.77, 3.21).

Sensitivity analyses
Compared to never established use of cigars or cigarettes, 
current cigarette use/never cigar use (aHR 1.61, 95% CI 
1.17, 2.23) and dual cigar/cigarette use (aHR 2.06, 95% CI 
1.31, 3.24) were associated with increased risk of incident 

COPD in the multivariable model (Table S1, Model 3). 
Discrete-time models were also estimated using PATH 
Wave 2 weights (Table S2) and PATH “all-waves weights” 
(Table S3); with exclusive premium cigar use included in 
the analytic sample (Table S4) and with the analytic sam-
ple extended to include adult respondents aged 25 to 79 
at baseline (Table S5). Across all sensitivity analyses, the 
substantive results remained consistent: exclusive cigar 
use was not associated with incident COPD risk, while 
exclusive cigarette and dual cigar/cigarette use were.

Discussion
Using nationally representative data from the PATH 
cohort study, we examined the prospective association 
between cigars, cigarettes, and incident COPD among US 
adults aged 40 to 79. We found that time-varying exclu-
sive cigarette use and baseline cigarette pack-years were 
both associated with increased incident COPD, which 
was expected since current cigarette smoking [32] and 
cumulative smoking [14, 33, 34] are major COPD risk 
factors. Consistent with other cigar research [1, 12], most 
adults with established cigar use had established histo-
ries of cigarette smoking, time-varying dual use of cigars 
and cigarettes was associated with an increased risk of 
incident COPD compared to non-current use in models 
accounting for current cigarette use and cigarette pack-
years. However, we did not find an association between 
time-varying exclusive cigar use and incident COPD risk 
compared to non-current use.

Adults with dual cigar/cigarette use had differ-
ent tobacco-related use profiles than adults who used 
cigars or cigarettes exclusively. Compared to the exclu-
sive use of either product, people who used cigars and 

Table 2  Tobacco-related variables by established cigar/cigarette use at baseline, PATH Study (Wave 1, 2013–2014)
Exclusive Cigarettes 
(n = 3173)

Exclusive Cigars (n = 134) Dual Cigars/Cigarettes 
(n = 184)

Sign

%a 95% CI %a 95% CI %a 95% CI Pb

Tobacco Variables
  ENDSc use 6.2 (92.7, 94.7) 6.4 (3.1, 12.8) 8.1 (4.7, 13.6) NS
  ’Other’ combustible tobacco 
product usedd

0.7 (0.44, 1.1) 9.1 (5.0, 16.0) 9.6 (6.1, 14.9) ***

  Past 7 day second hand smoke 
exposure (mean, sd)

15.9 (37.0) 10.7 (29.5) 20.6 (43.5) ***

  Cigarette pack years among cur-
rently/formerly smoking (mean, sd)

25.5 (32.8) 9.5 (21.0) 30.5 (37.6) ***

Cigar Type
  Traditional Cigars --- --- 54.7 (46.2, 62.9) 36.4 (29.7, 43.8) **
  Filtered Cigars --- --- 27.4 (20.0, 36.4) 55.9 (47.9, 63.6) ***
  Cigarillos --- --- 48.5 (39.1, 58.0) 44.8 (38.1, 51.8) NS
  Poly cigar types used --- --- 27.3 (20.0, 36.1) 29.7 (22.7, 37.8) NS
a percentages were calculated using Wave 1 weights
b Indicates statistical significance; NS = not statisticallly significant, *p < 0.05, **p < 0.01, ***p < 0.001
c ENDS = electronic nicotine delivery systems
d ‘Other’ combustible tobacco product use consisted of pipe and hookah use

Table 3  Life tables describing the incidence of self-reported 
COPD, PATH Study (Waves 1–5, 2013–2019)
Interval Total COPD 

Diagnosis
Censored Hazard 

Estimatea

Period 1 (W1-W2) 9,559 308 578 0.024
Period 2 (W2-W3) 8,673 243 687 0.0197
Period 3 (W3-W4) 7,743 154 732 0.014
Period 4 (W4-W5) 6,857 201 6,656 0.0197
a hazard estimates were calculated with the replicate weights
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cigarettes had higher levels of second-hand smoke 
exposure and higher cigarette pack-years. While these 
risk factors are important for determining whether 
tobacco use will lead to COPD [33, 35], adjusting for 
these tobacco-related differences did not attenuate the 
association between dual cigar/cigarette use and inci-
dent COPD in multivariable models. This suggests that 
factors other than cigarette smoking histories may be 
salient. For instance, while the small number of adults 
with current established cigar use in our study lim-
ited our ability to disaggregate cigar use by cigar type 
in models, filtered cigar use was more prevalent and 
smoked more frequently by adults with dual cigar/cig-
arette use. By contrast, traditional cigar use was more 
prevalent and smoked more frequently by adults with 
exclusive cigar use. Filtered cigars have been marketed 
as an inexpensive cigarette substitute [36], and associ-
ated with higher levels of cigar smoking frequency and 

intensity [22]. It is possible that the dual cigar/ciga-
rette association is driven by higher levels of exposure 
based on differences in cigar type use, and examin-
ing the health effects separately by cigar type should 
be considered in future research. Conversely, inhala-
tion of cigar smoke is known to be a key determinant 
of cigar-related health outcomes [4], and adults who 
smoke cigarettes are more likely than cigarette naïve 
cigar smokers to inhale cigar smoke [4, 37]. It is also 
possible that the dual cigar/cigarette association may 
be driven by the inhalation of cigar smoke by adults 
who smoke cigarettes; cigar inhalation behavior should 
also be considered in future research on the health 
effects of cigar use.

We did not observe an association between exclusive 
cigar use and incident COPD over the 5-year follow-up 
period. This finding is consistent with the results from 
another recently published study using PATH data [38]. 

Table 4  Discrete-time survival analysis predicting self-reported COPD incidence, PATH Study (Waves 1–5, 2013–2019)
Model 1a Model 2b Model 3c Model 4d

Hazard 95% CI Hazard 95% CI Hazard 95% CI Hazard 95% CI
Time-Varying Cigarette and Cigar Use
  Non-Current Use REF REF REF REF REF REF REF REF
  Exclusive Cigarette Use 2.91*** 2.45, 3.33 2.78*** 2.27, 3.41 2.85*** 2.32, 3.49 1.48** 1.13, 1.93
  Exclusive Cigar Use 1.29 0.65, 2.56 1.54 0.76, 3.13 1.5 0.73, 3.11 1.57 0.77, 3.21
  Dual Use 3.73*** 2.61, 5.30 3.60*** 2.53, 5.14 3.69*** 2.52, 5.39 1.88** 1.24, 2.85
Agee 1.04*** 1.02, 1.04 1.04*** 1.03, 1.05 1.03*** 1.02, 1.04
Sex (Female = 1) 1.59*** 1.35, 1.93 1.60*** 1.32, 1.94 1.72*** 1.43, 2.07
Race/Ethnicity
  NH White REF REF REF REF REF REF
  Hispanic 1 0.78, 1.28 1.03 0.81, 1.32 1.18 0.92, 1.50
  NH Black 1.08 0.86, 1.35 1.11 0.88, 1.40 1.21 0.95, 1.54
  NH Other 1.03 0.65, 1.62 1.05 0.65, 1.65 1.08 0.68, 1.71
Education
  High School or Less 1.94*** 1.51, 2.51 1.93*** 1.50, 2.50 1.74*** 1.33, 2.27
  Some College 1.46* 1.09, 1.95 1.45* 1.09, 1.94 1.34* 1.0, 1.80
  Bachelor Degree or Higher REF REF REF REF REF REF
Baseline Risk Factors
Asthma 2.93*** 2.28, 3.76 2.91*** 2.27, 3.75 3.0*** 2.31, 3.90
Obesity (BMI > 30) 1.42*** 1.19, 1.71 1.41*** 1.18, 1.70 1.40*** 1.17, 1.68
Time-varying second-hand smoke exposuref 1.10*** 1.06, 1.15 1.11*** 1.06, 1.15 1.08** 1.03, 1.13
Time-varying ‘other combustible’ useg 1 0.37, 2.63 0.95 0.35, 2.62
Time-varying ENDSh 1.26 0.88, 1.81 1.14 0.80, 1.65
Cigarette Smoking Status
  Non-former smoker REF REF REF REF
  Short-term former smoker 1.3 0.81, 2.08 0.68 0.40, 1.16
  Long-term former smoker 1.21 0.92, 1.60 0.64* 0.45, 0.91
Log cigarette pack-yearsf 1.93*** 1.63, 2.28
Notes: Person N = 9,559; risk N = 32,832; *p < 0.05, **p < 0.01, ***p < 0.001
a cigar/cigarette exposure b sociodemographic variables added; c smoking status added; d cigarette pack-years added
e age mean centered for models
f variable rescaled to reflect intervals of 10
g ‘Other’ combustible tobacco product use consisted of pipe and hookah use
h ENDS = electronic nicotine delivery systems
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In this study, Paulin et al. examined the association 
between 12 categories of current tobacco product use 
and COPD, and found that exclusive past 30-day cigar 
use (n = 391) was not associated with incident COPD 
risk compared to adults who never used tobacco [38]. 
However, in our study, while exclusive cigar use was not 
statistically associated with COPD risk, we observed 
an elevated hazard ratio compared to non-current use 
(aHR = 1.57) that was similar in magnitude to the haz-
ard ratio for exclusive cigarette use (aHR = 1.48), albeit 
not statistically significant. The wide confidence intervals 
associated with the exclusive cigar use hazard ratio (95% 
CI 0.77, 3.21) suggests a lack of power, which is impor-
tant to note given our exclusive cigar use sample was 
small (n = 130 at baseline). The main reason our sample 
of exclusive cigar users was smaller than the sample in 
the Paulin et al. study was because we excluded respon-
dents who exclusively smoked premium cigars from our 
analytic sample because they are used less frequently 
than other cigar types and are less likely to represent 
true established use [5]. In a sensitivity analysis where 
exclusive premium cigar users were included in the ana-
lytic sample (Table S5), the number of respondents in 
the exclusive cigar use group increased, but the hazard 
ratios were lower (unadjusted HR = 0.97; fully adjusted 
HR = 1.29). Since exclusive premium cigar use is likely 
to have a different COPD risk profile compared to other 
types of cigar use, it is important to distinguish premium 
use from non-premium use.

Cigars and cigarettes are known to emit similarly 
harmful chemical constituents [5], and there is strong 
biological plausibility that exposure to regular cigar use, 
particularly if the smoke is inhaled, will be associated 
with increased risk of deleterious health outcomes [5], 
including increased COPD risk [9, 10]. In this study, the 
lower levels of COPD risk observed among people with 
exclusive cigar use compared to dual use is likely due to 
the lower frequency of use among exclusive cigar users, 
which results in less regular exposure to the harmful con-
stituents of cigar smoke compared to dual use. It remains 
likely that frequent cigar use, especially when the cigar 
smoke is inhaled, will increase COPD risk independent of 
cigarette smoke. With the expansion of the cigar market 
in the US, future studies with greater statistical power are 
needed to evaluate the COPD risk associated with exclu-
sive cigar use.

There are several important limitations to note. First, 
the results from this study are based on self-reported 
incident diagnosed COPD rather than on results from 
a spirometry test. This is a limitation of the PATH 
data. Still, the COPD prevalence estimates in PATH 
are generally consistent with those from the National 
Health and Nutritional Examination Survey [38]. Prior 
research has also demonstrated concurrent validity 

with other self-reported PATH health outcomes [39]. 
Second, PATH does not collect information on the 
level of cigar use inhalation, which has been strongly 
associated with negative health outcomes [5]. Future 
iterations of PATH would benefit from including inha-
lation questions for adults who smoke cigars. Third, 
the current research included cigarette pack-years as a 
measure of lifetime cigarette use but did not include 
an analogous measure of lifetime cigar use. Develop-
ing a standardized measure of lifetime cigar use is an 
important task for future research as it would allow for 
an estimate of lifetime frequency and intensity of cigar 
use on respiratory health. Fourth, the few respondents 
using cigars at each wave may have limited power to 
detect an association between exclusive cigar use and 
COPD. Moreover, the relatively small sample of adults 
with established cigar use meant it was not possible to 
disaggregate traditional cigars from cigarillos and fil-
tered cigars. Given the important differences across 
cigar types [22, 23], future research would benefit from 
looking at the respiratory health effects of filtered 
cigar use separately from cigarillos and traditional 
cigars. Larger, more diverse cohorts that oversample 
adults who use cigars may be able to build on our anal-
yses and further examine the complexities of cigar use 
behavior.

Conclusions
In summary, our longitudinal analysis of the prospec-
tive association between cigar and cigarette use and 
incident diagnosed COPD provides evidence that 
exclusive cigarette use and dual cigar/cigarette use 
were associated with increased COPD risk. These 
findings remained statistically significant after con-
trolling for confounders, including cigarette pack-
years, providing evidence that cigar use, especially 
combined with cigarettes, is an independent risk factor 
for COPD. As cigars continue to play an increasingly 
important role in the US tobacco marketplace, our 
results demonstrate the need to implement policies 
designed to reduce the prevalence of cigar use.
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