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Employment and funding

Since 2004 I have been a US government employee in the Intramural Research 
Program of the National Cancer Institute (NCI).

My research funding is provided by the NCI.

Additionally, I have one project that has funds which are partly provided through an 
Interagency Agreement with FDA-CTP, however I will not talk about it today.
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Disclaimers
Any opinions and conclusions expressed herein are those of the authors and do not necessarily reflect the 
views of the U.S. Census Bureau, the U.S. Food and Drug Administration, and National Cancer Institute. 

This presentation is released to inform interested parties of research and to encourage discussion. Any views 
expressed on statistical, methodological, technical, or operational issues are those of the authors and do not 
represent the U.S. Census Bureau, NIH, and FDA position or policy.

This is not a formal dissemination of information and the views and opinions expressed in this presentation 
are those of the author only and do not necessarily represent the views, official policy, or position of the U.S. 
Department of Health and Human Services or any of its affiliated institutions or agencies.

All results have been reviewed to ensure that no confidential information is disclosed. 
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Any Cigs Cigars Hookah
/pipe E-cig Smoke-

less
≥2 

types

20.8% 14.0% 3.6% 1.0% 4.5% 2.4% 3.9%

23.6% 4.6% 5.0% 3.4% 19.6% 3.1% 8.2%High 
school

Adults

Prevalence of different tobacco products in the 
United States

Gentzke et al, MMWR, 2020
Cornelius et al, MMWR, 2020
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Clear that cigars increase risk for a number of cancer types and 
diseases (IARC monograph).

But, most prior studies were conducted many years ago

Few cohorts have information about intensity, duration, cessation

Lack of information about cigar type

Little information about dual use (and/ or marijuana)

Little information about whether associations vary  by 
race/ethnicity, sex, age, or SES

Motivation
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Methods
84,015 participants including licensed private pesticide 
applicators and their spouses who live in Iowa and North 
Carolina

Enrolled between 1993-1997, with follow-up through 2011

Cox Proportional Hazards Regression 

Adjusted for age, gender, race, state, education, alcohol

Unfortunately, only assessed ever/never use of cigars for six 
months or longer (same for all non-cigarette tobacco products)

Andreotti et al, CEBP, 2017
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Exclusive ever cigarettes or exclusive ever cigars with incident cancer

Cigarette Cigar

# of cases HR (95%CI) # of cases HR (95%CI)

Total cancers 2,746 1.5 (1.4-1.6) 76 1.5 (1.2-1.9)

Smoking 
cancers

1,233 2.9 (2.6-3.3) 24 1.9 (1.2-2.8)

Lung 401 15.5 (12.0-20.1) 3 --

GI 428 1.6 (1.3-2.0) 10 1.6 (0.8-3.0)

Urinary 223 2.3 (1.7-3.0) 9 2.5 (1.3-4.9)

Head and neck 88 2.5 (1.6-4.0) 2

Andreotti et al, CEBP, 2017
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Methods
Participants from five cohorts (Netherlands Cohort Study, Melbourne 
Collaborative Cohort Study, VITamins AND Lifestyle (VITAL) cohort, NIH-AARP, 
and PLCO

Enrolled in cohorts between 1986 and 2002

~525,000 participants

Cox Proportional Hazards Regression 

Adjusted for age, gender, BMI, race/ethnicity, SES, alcohol, family history

Unfortunately, 3/5 studies only had ever/never use

Malhotra et al, Cancer Prevention Research, 2017
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Malhotra et al, Cancer Prevention Research, 2017
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National Health Interview Survey (NHIS)

• Annual household survey

• Nationally representative

• Tobacco data collected in 
Supplements since 1965 

• Linkage to mortality data from 
National Death Index (NDI)
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Detailed smoking data collected in the NHIS

Source: https://www.cdc.gov/nchs/data/nhis/tobacco/TobHistTopics_65_forward.pdf
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Methods
Harmonized together data from the 1991, 1992, 1998, 2000, 
2005, and 2010 surveys

Follow-up through Dec 31, 2015

165,335 participants

Cox Proportional Hazards Regression (accounting for weighting)

Exclusive ever cigar use (>50 times in life)

Adjusted for age, sex, education, race/ethnicity, survey year

Inoue-Choi et al, JNCI Cancer Spectrum, 2019
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Association of exclusive cigarettes and exclusive cigars with all-cause mortality

Cigarette Cigar

# of deaths HR (95%CI) # of deaths HR (95%CI)

Never tobacco 12,713 (ref) 12,713 (ref)

Former 7,505 1.32 (1.27-1.36) 117 0.82 (0.64-1.05)

Current daily 5,885 2.32 (2.21-2.42) 42 1.49 (1.03-2.14)

Current non-
daily

891 1.70 (1.54-1.87) 45 0.97 (0.67-1.42)

Inoue-Choi et al, JNCI Cancer Spectrum, 2019
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https://cancercontrol.cancer.gov/brp/tcrb/tus-cps
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Methods: population and exposures
Harmonized tobacco use data in the 1985 CPS and 1992-1993, 1995-1996, 
1998-1999, 2000, 2001-2002, 2003, 2006-2007, and 2010-2011 TUS-CPS

357,400 NLMS participants (aged 35-80 years at survey)

Follow-up through December 31, 2011

Exclusive use of cigarettes, cigars, and pipes

Former/current; daily/non-daily (some day)

All-cause mortality (n = 51,150)

Cause-specific mortality: tobacco-related cancer; circulatory disease; 
cardiovascular disease; cerebrovascular disease; respiratory disease; diabetes
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Methods: Analysis

Cox proportional hazards regression

Age as the underlying time metric

Covariates: sex, race/ethnicity, education, CPS survey year

Reference: never use of cigarettes, cigars, pipes, or smokeless tobacco

NLMS survey weights set to the non-institutional US population
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Association of exclusive cigarettes and exclusive cigars with all-
cause mortality

Cigarette Cigar

# of deaths HR (95%CI) # of deaths HR (95%CI)

Never tobacco 21,700 (ref) 21,700 (ref)

Former 15,400 1.32 (1.29-1.35) 250 1.11 (0.99-1.25)

Current daily 11,900 2.03 (1.99-2.08) 140 1.22 (1.04-1.44)

Current non-
daily

1,300 1.60 (1.52-1.69) 40 1.12 (0.82-1.53)

Christensen et al, JAMA Internal Medicine, 2018
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Exclusive cigarette Exclusive cigar

Non-daily Daily Non-daily Daily

Total, n 9,400 57,300 600 530

Death, n 240 3,000 * *

Hazard 
Ratio

2.31 
(2.01-2.65)

4.33 
(4.09-4.58)

1.08 
(0.45-2.61)

1.80 
(1.20-2.69)

Association of Exclusive Cigarette, Cigar, and Pipe Use 
with Tobacco-related Cancer Mortality

Christensen et al, JAMA Internal Medicine, 2018
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Any Cigs Cigars Hookah
/pipe E-cig Smoke-

less
≥2 

types

20.8% 14.0% 3.6% 1.0% 4.5% 2.4% 3.9%

23.6% 4.6% 5.0% 3.4% 19.6% 3.1% 8.2%High 
school

Adults

Prevalence of different tobacco products in the 
United States

Gentzke et al, MMWR, 2020
Cornelius et al, MMWR, 2020
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National Health Interview Survey (NHIS)

• Annual household survey

• Nationally representative

• Tobacco data collected in 
Supplements since 1965 

• Linkage to mortality data from 
National Death Index (NDI)
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Methods
Harmonized together data from the 1991, 1992, 1998, 2000, 
2005, and 2010 surveys

Follow-up through Dec 31, 2015

118,144 participants

Cox Proportional Hazards Regression (accounting for weighting)

Adjusted for age, sex, race/ethnicity, education, survey year

Choi et al, AJE, 2019
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Current cigarette and other tobacco use

Exclusive 
cigarette

Cigarettes and 
cigar or pipe

Cigarettes and 
smokeless 

tobacco

Poly-use: 
Cigarettes, 

cigar/pipe and 
smokeless 

tobacco
Number of participants 
(%)

32,038 (26.5) 1,291 (1.1) 612 (0.6) 231 (0.2)

Age when started smoking 
cigarettes regularly, 
median (IQR)

17 (15-20) 16 (14-18) 17 (15-19) 16 (13-18)

Daily cigarette use, % 81.4 79.3 74.4 78.3 

Number of cigarettes 
smoked in the past 30 
days, median (IQR)

450 (300-600) 600 (300-600) 510 (210-600) 600 (300-900)

Daily other tobacco use, % - 16.1 33.2 28.5

Tobacco usage pattern in exclusive cigarette 
smokers and dual and poly tobacco users

Choi et al, AJE, 2019
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Mortality risks among dual and poly-
users and exclusive cigarette smokers

Never 
tobacco 

use

Exclusive 
cigarette 

use

Cigarettes 
and cigar or 

pipe

Cigarettes 
and 

smokeless 
tobacco

Poly-use: 
cigarettes, 
cigar/pipe 

and 
smokeless

All-cause

Death 12,713 6,776 302 78 51

HR 1.00 2.26 2.36 2.28 2.49

95% CI Ref. 2.16-2.37 1.99-2.80 1.79-2.90 1.76-3.53

Choi et al, AJE, 2019
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Interaction of cigarettes and pipe/cigar with overall mortality 
relative to never tobacco use

Non-daily cigarette Daily cigarette 

# of deaths HR (95%CI) # of deaths HR (95%CI)

Non-daily cigar 
or pipe

32 1.29 (0.64-2.59) 205 2.53 (2.11-3.02)

Daily cigar or 
pipe

15 2.44 (1.29-4.60) 50 2.88 (2.03-3.09)

Choi et al, AJE, 2019
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Conclusions

Cigar smoking increases risk of overall mortality and a number of diseases 
including cancer(s)

Existing cohorts tend to lack substantial numbers of exclusive cigar users or 
dual-users of cigarettes and cigars

Also tend to lack information about key metrics, eg duration, cessation, 
frequency, cigar type

Limited ability to examine associations with specific diseases or causes of 
deaths

Limited ability to stratify by sex, race/ethnicity 
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Into the future with the Tobacco Longitudinal 
Mortality Study (TLMS)

Unique nationally-representative cohort for asking pressing public 
health and regulatory questions (Census, FDA-CTP, NIH)

Substantially larger sample size (4-6x bigger) and more survey 
years

Longer follow-up (more deaths)

Information on types of cigars, brands, flavors, days of month

Linkage is occurring now
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