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ABSTRACT 

Objectives:  This paper estimated cigar smoking-attributable healthcare utilization and 

expenditures for US adults aged 35+.  

Methods. We analyzed data on 89,638 adults aged 35+ using pooled 2000, 2005, 2010, and 2015

National Health Interview Surveys. Separate Zero-Inflated Poisson (ZIP) regression models on 

hospital nights, emergency room (ER) visits, doctor visits, and home care visits were estimated 

as a function of tobacco use status (current sole cigar smokers, current poly cigar smokers, 

former sole cigar smokers, former poly cigar smokers, other tobacco users, and never tobacco 

users) and other covariates. Utilization attributable to sole (current and former) cigar smoking 

was calculated based on the estimated ZIP models using an “excess utilization” approach. Excess

utilization was multiplied by the unit cost per utilization from the 2014 Medical Expenditures 

Panel Survey to derive sole-cigar-smoking-attributable healthcare expenditures. Finally, 

healthcare expenditures per sole cigar smoker were applied to cigar smokers (current and former 

sole and poly cigar smokers) to obtain total cigar-smoking-attributable healthcare expenditures. 

Results. 2.3% of adults aged 35+ were current sole cigar smokers and 1.7% were current poly 

smokers. Prevalence rates for former sole and poly cigar smokers were 0.7% and 4.8% 

respectively. Sole cigar smoking was associated with excess annual utilization of 0.07 million 

hospital nights, 0.04 million ER visits, and 0.45 million home care visits. Annual sole-cigar-

smoking-attributable healthcare expenditure were $284 million ($625 per sole smoker), and total 

annual cigar-attributable healthcare expenditures were $1.8 billion per year. 

Conclusions. Cigar smoking attributed to substantial healthcare expenditures in the US. 

Keywords: Healthcare utilization; excess utilization; healthcare expenditures; cigar smoking

INTRODUCTION
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Cigar sales have been increasing globally, in the US,1 Canada,2 the UK, and Germany,3 and also 

in emerging markets including China, Brazil and Russia.3 In the US, total cigar consumption 

increased by 123% during 2000-2011, while cigarette consumption declined over this period.1 

Since 1990, the tobacco industry has targeted cigars to a younger population so that cigar 

smoking is no longer only a behavior of older men; it has become popular among young people.4

In 2014, 8.2% of US high school students used cigars at least one day in the past 30 days.5 

During 2013-2014, 8.4% of young adults aged 18 to 24 years had smoked cigars in the past 30 

days while 4.9% of US adults were current cigar smokers.6  In 2013, an estimated 12.4 million 

people in the US aged 12 years or older (5.2%) were current cigar smokers.7  With its increasing 

popularity, especially among the young, cigar smoking is a growing public health concern.

Cigars differ from cigarettes in that cigars are wrapped in a tobacco leaf or in a substance that 

contains tobacco, while cigarettes are wrapped in paper.8,9 Therefore, cigar smoke contains toxic 

constituents from both the tobacco and the wrapper, including higher levels of tobacco-specific 

nitrosamines, carbon monoxide and nitrogen oxide than cigarette smoke.9 Cigar smoking is 

causally associated with cancers of the lung and oral cavity, oropharynx, hypopharynx, larynx 

and esophagus, pancreas, stomach, and urinary bladder.10-12 The health risk associated with cigar 

smoke increases with the dose and level of inhalation. Even without inhalation, cigar smoking is 

associated with an elevated risk of death from cancers of the oral cavity, larynx, and esophagus.12

Furthermore, more than 50% of current cigar smokers are dual or poly tobacco users, 13 and 

hence may be exposed to higher health risks than experienced by those who smoke cigars alone. 

Given the increasing popularity of cigar smoking, it is important to have a comprehensive 

estimate of the health-related economic cost of cigar smoking. A recent study of cigar 

attributable mortality estimated that cigar smoking resulted in 9,000 premature deaths, 140,000 

years of life lost, and $23 billion in lost productivity among US adults aged 35 + in 2010.14 No 

study has estimated healthcare expenditures attributable to cigar smoking in the US.  This study 

will fill this gap by estimating healthcare utilization and expenditures attributable to cigar 

smoking among US adults. Because usually intermediate-term and long-term health effects of 

combustible tobacco use are more clinical apparent and therefore more use of healthcare services
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attributable to combustible tobacco use will happen on the middle and older ages, 15our study 

focused on US adults aged 35+.  

METHODS

Data Source

National Health Interview Survey (NHIS). The NHIS is a nationally representative cross-

sectional face-to-face household interview survey of the civilian non-institutionalized 

population.16,17 The NHIS contains information about socio-demographics, cigarette smoking 

status, health insurance coverage, and healthcare utilization. Since 1987, a Cancer Control 

Supplement has been conducted periodically to collect other tobacco product use information. 

Although the survey has collected information on the use of smokeless tobacco (ST) and 

combustible tobacco (cigars, pipes and hookah lumped together) since 2012, cigar use is only 

collected in the Cancer Control Supplements. We pooled data from the latest four waves of 

Cancer Control Supplements in 2000, 2005, 2010 and 2015 to obtain a large enough sample for 

the analysis of healthcare utilization of cigar smoking.

Medical Expenditures Panel Survey (MEPS). The MEPS is a nationally representative, face-to-

face household interview survey of the US civilian noninstitutionalized population. It includes 

detailed questions about healthcare utilization and expenditures and can be linked to the NHIS. 

However, only about one-sixth of the respondents aged 18+ in the NHIS Cancer Control 

Supplement are included in the MEPS. Therefore the sample size of cigar smokers from the 

linked MEPS-NHIS data is too small to study healthcare utilization. The 2014 MEPS data was 

used to calculate the unit costs per hospital night, emergency room visit, doctor visit, and home 

care visit among all adult respondents aged 35+.18

Outcome Variables

Hospital nights in the past 12 months were obtained from the question “Altogether how many 

nights were you in the hospital during the past 12 months?”

Emergency room (ER) visits in the past 12 months were obtained from the question “During the 

past 12 months, how many times have you gone to hospital emergency room about your own 

health?”  
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Doctor visits in the past 2 weeks was obtained from the question: “How many times did you visit

a doctor or other health care professional?” among those who answered “yes” to the prior 

question “Did you visit a doctor or other health prior professional in an office, clinic, emergency 

room, or some other place during the past 2 weeks?”

Home care visits in the past 2 week was determined from the question “How many home visits 

did you receive during the last 2 weeks?”

Covariates

Tobacco use status. Three tobacco products ─ cigarettes, cigars, and smokeless tobacco (ST) ─ 

were included in our study. Based on self-reported tobacco use, all adults were classified into six 

groups: 1) current sole cigar smokers, 2) current poly cigar smokers, 3) former sole cigar 

smokers, 4) former poly cigar smokers, 5) other tobacco users, and 6) never tobacco users. 

Current cigar smokers were those who answered “yes” to: “Have you smoked at least 50 cigars, 

cigarillos, or little filtered cigars in your entire life?” and answered “every day” or “some days” 

to “Do you now smoke regular cigars, cigarillos, or little filtered cigars every day, some days, or 

not at all?”. Current sole cigar smoker were current cigar smokers who have never smoked ≥100 

cigarettes or never used ST ≥20 times. Current poly cigar smokers were current cigar smokers 

who have ever smoked ≥100 cigarettes or used ST ≥20 times.  Former cigar smokers were those 

who have smoked at least 50 cigars and now do not smoke cigars at all.  Former sole cigar 

smokers were former cigar smokers who have never smoked ≥100 cigarettes or never used ST 

≥20 times. Former poly cigar smokers were former cigar smokers who have ever smoked ≥100 

cigarettes or used ST ≥20 times. Sole cigar smokers included both current and former sole 

smokers and poly cigar smokers included current and former poly smokers. Other tobacco users 

were those respondents who ever smoked ≥100 cigarettes (current and former) and/or ever used 

ST (including chewing tobacco and snuff) ≥20 times (current and former) but were not classified 

as any of the first four groups. Never tobacco users were respondents who have never used any 

tobacco products in their lifetime (i.e. never smoked ≥100 cigarettes, never smoked ≥50 cigars, 

and never used ST ≥20 times). 
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Socio-demographic characteristics. Socio-demographic characteristics included gender, age (35-

64, and 65+), race/ethnicity (Hispanic, non-Hispanic (NH) White, NH Black, NH Asian, and NH 

Other), education (less than high school, high school graduate (including general education 

development), some college, and ≥college degree), poverty status (poor (<100% of Federal 

Poverty Level (FPL)), low income (100%-199% of FPL), moderate income (200%-399% of  

FPL), high income (≥400% of FPL) and unknown), marital status (married, 

separated/divorced/widowed, never married, and living with a partner), and region of residency 

(Northeast, Midwest, South, and West). Poverty status was categorized according to the ratio of 

family income to the FPL after considering family size.19,20 Given that 16% of adults’ income 

were “unknown”, we included them in our analyses because we were concerned that income 

might not be missing at random. 

Other covariates included survey year, binge drinking status, body mass index (BMI) status, and 

health insurance coverage.  Binge drinkers were those who answered one or more days to the 

question: “In the past year, on how many days did you have 5 or more drinks of any alcoholic 

beverage?” Body mass index (BMI) was categorized as underweight (BMI <18.5 kg/m2), normal 

(BMI = 18.5–24.9 kg/m2), overweight (BMI = 25.0–29.9 kg/m2), and obese (BMI >=30.0 kg/m2).

Health insurance coverage was measured by the proportion of months uninsured which equals 

the number of months without any health insurance coverage in the past 12 months divided by 

12. 

Econometric Models of Healthcare Utilization

All four healthcare utilization measures contain a non-trivial proportion of zeroes (see Table 2) 

and have a positively skewed distribution to the right.We explored several models that address 

these distributional characteristics, including Poisson, negative binomial, two-part model, zero 

inflated negative binomial and ZIP. We chose the ZIP model based on goodness of fit (the log-

likelihood and Akaike and Schwarz information criteria) and root-mean square error criteria. The

ZIP model takes account of two types of zeros:21 sure zeros (those who always choose not to use 

healthcare services even if they are ill) and regular zeros (those who do not use healthcare 

services because they are not ill or injured). Therefore, the model is represented by two 
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processes: the first process generates “sure zeros”, and the second process generates regular zero 

and positive counts by a Poisson distribution. We used a logit model for the first process and a 

Poisson model for the second process. For each utilization outcome, we estimated a ZIP model 

which was specified as a function of tobacco use status (never tobacco users as the reference 

group) and all other covariates. To facilitate interpretation, we presented adjusted odds ratio in 

the logit regression and exponentiated the coefficients in the Poisson regression.  

Estimation of Cigar Smoking-attributable Healthcare Expenditures

Given a high proportion of cigar smokers who concurrently smoke cigarettes and/or use other 

tobacco products,13,22 we teased out the impact of cigarette smoking and other tobacco use on the 

healthcare utilization and expenditure among cigar smokers, using an approach similar to the one

used by Nonnemaker and colleagues.14  First, we estimated sole cigar smoking-attributable 

utilization using an “excess utilization” approach as follows. Based on the estimated coefficients 

from the ZIP model, two sets of predicted healthcare utilization were calculated for both current 

and former sole cigar smokers in the study sample: the factual and the counterfactual case. The 

predicted value for the factual case was derived by using the actual values of all covariates in the 

estimated ZIP model (including both logit and Poisson parts). The predicted value for the 

counterfactual case was derived for hypothetical “never tobacco-using sole cigar smokers 

(current and former)” who have the same characteristics as the sole cigar smokers except that 

they are assumed to be never tobacco users. The difference between the factual and 

counterfactual predictions is the excess healthcare utilization attributable to sole cigar smoking. 

For doctor visits and home care visits (two-week measurements), the attributable healthcare 

utilization estimate was multiplied by 26 to derive the annual values.23 
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Second, for each utilization measure, sole cigar smoking-attributable healthcare expenditures 

were determined by multiplying the sole cigar smoking-attributable excess healthcare utilization 

by the unit cost for adults aged 35+ from the 2014 MEPS data ($2,817 per hospital night, $1,099 

per ER visit, $201 per doctor visit, and $107 per home care visit). This was then divided by 4 to 

derive the average annual healthcare expenditure attributable to sole cigar smoking. Finally, the 

attributable healthcare expenditures per sole cigar smoker was applied to the number of poly 

cigar smokers to derive cigar-attributable healthcare expenditures for poly cigar smokers. The 

sum of sole cigar smoking-attributable expenditures and poly cigar smoking-attributable 

expenditures yielded the total cigar-attributable healthcare expenditures. 

Study Sample

The pooled 2000, 2005, 2010, and 2015 NHIS data contained 89,638 adults aged 35+. After 

excluding 5,460 respondents (6.1%) with missing values for tobacco use status and healthcare 

utilization measures, there were 84,178 adults for the distribution analyses of the study sample 

and the estimation of mean healthcare utilization. After further excluding those with missing 

values for education, marital status, binge drinking, BMI and the proportion of months 

uninsured, the final study sample for the ZIP model analyses was 79,973. 

RESULTS

Table 1 shows the sample distribution with unweighted frequencies and weighted percentages by 

each covariate. Among 84,178 adults, 75.2% were aged 35-64, 47.3% were male, 13.4% were 

binge drinkers, more than 50% were overweight or obese, and 32.3% did not have any health 

insurance. During 2000-2015, 0.6 % of US adults aged 35+ were current sole cigar smokers, 

1.7% were current cigar poly smokers, 0.7% were former sole cigar smokers, 4.8% were former 

cigar poly smokers, and 51.7% were never tobacco users. Among current poly cigar smokers, 

39% of them were current dual smokers of cigars and cigarettes, and among former poly cigar 

smokers, 47% of them were former dual smokers of cigars and cigarettes (data not shown).

Mean Healthcare Utilization 
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Table 2 shows the percentage of adults with positive healthcare utilization and the mean of 

healthcare utilization among those who used that service. Hospitalization services, ER services, 

doctor service and home care services were used by 5.4%, 14.4%, 19.1% and 2.2% of current 

sole cigar smokers, and by 15.4%, 23.5%, 23.0%, and 1.3% of former sole cigar smokers 

respectively. Among those who utilized healthcare, the average number of hospital nights, ER 

visits, doctor visits and home care visits were 5.6, 1.6, 1.3 and 4.3 for current sole cigar smokers 

and 10.1, 1.6, 1.4 and 6.5 for former sole cigar smokers. 

Impact of Cigar Smoking on Healthcare Utilization

Table 3 presents the estimated coefficients for the tobacco use status variable from the ZIP model

for each healthcare utilization measure. The logit model results indicate that compared to never 

tobacco users, current sole cigar smokers were less likely to have “sure zero” home care visits, 

while former sole cigar smokers were less likely to have “sure zero” hospital nights and ER 

visits. This indicates that current sole cigar smokers were more likely to have regular zero and 

positive home care visits, while former sole cigar smokers were more likely to have regular zero 

or positive hospital nights, and regular zero or positive ER visits. Neither current nor former sole 

cigar smokers were significantly different from never tobacco users in the probability of “sure 

zero” doctor visit. The Poisson model results show that neither current nor former sole cigar 

smokers were statistically different from never tobacco users in their utilization of any of the four

types of healthcare services. 

Healthcare Expenditures Attributable to Cigar Smoking
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Sole cigar smoking attributed to 0.07 million excess hospital nights, 0.03 million excess ER 

visits, and 0.42 million excess home care visits (Table 4). The annual expenditures attributable to

sole cigar use in 2014 dollars were $203 million for hospital care, $36 million for ER visits, and 

$45 million for home care visits, totaling $284 million. Given the average of 0.46 million sole 

cigar smokers during the study period, the annual attributable healthcare expenditures per sole 

cigar smoker was $625. Applying this attributable expenditure per sole cigar smoker to the poly 

cigar smoking population (235.1 million), we estimated that the poly cigar smoking-attributable 

healthcare expenditure was an additional $1.5 billion. Including both sole and poly cigar 

smokers, the total cigar-attributable healthcare expenditures were $1.8 billion per year. 

DISCUSSION

This is the first study to assess the healthcare expenditures attributable to cigar smoking in the 

US. We estimated that cigar-attributable healthcare expenditures for four types of healthcare 

services amounted to $1.8 billion per year, including $284 million due to sole cigar smoking and 

$1.5 billion due to poly cigar smoking. A previous study estimated that the value of lost 

productivity due to premature death attributable to cigar smoking in the US totaled $23 billion.14  

Our results provide another component of the economic costs of cigar smoking. Both studies 

indicate that the health-related economic burden of cigar smoking in the US is large. 

Our findings are consistent with the literature showing that cigar smoking is associated with a 

number of conditions that would result in healthcare utilization and expenditures, including of 

oral, pancreatic and lung cancer.9,24 For example, lung cancer patients visit the emergency room 

for cancer-related and -unrelated reasons more often than patients with other types of cancer.25

Our estimates are subject to several limitations. First, due to data restrictions, we were not able to

account for health services such as nursing home care, medications, or dental care. Second, our 

study included established cigar smokers who had smoked 50 cigars and did not include 

healthcare expenditures for experimental cigar smokers. However, these costs are likely to be 

relatively small compared to those of established cigar smokers. Third, the data did not allow us 

to differentiate between large cigars, cigarillos, and little cigars. Cigar smoking patterns differ 
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across these products, but we were unable to account for this in our models. Fourth, due to data 

limitations, our categories of tobacco use did not include e-cigarettes or newer emerging 

products. As a result, never tobacco users in our study might also use a tobacco product not 

included in this study, leading to underestimates of cigar smoking-attributable healthcare 

utilization. Fifth, because of the wording of the NHIS question about doctor visits, there is a 

possibility that some ER visits were counted as the doctor visits. Finally, self-reported healthcare 

utilization may be subject to recall bias and could be underreported.26 

The US Food and Drug Administration (FDA) asserted jurisdiction over cigars in 2016,27 but the 

new ruling did not regulate flavors and package size of cigars. Previous studies have shown that 

flavors,4,8,28-30 and small package sizes.30,31 contribute to the popularity of cigars, especially among

the young. Therefore, tobacco control policies and interventions should target cigar flavor, and 

packaging to reduce cigar smoking and the associated excess healthcare costs. Given the 

common use of cigars and other tobacco products, especially dual use of cigars and cigarettes,13 

it is also important to coordinate cigar and cigarette-focused tobacco control policies to reduce 

the impact of tobacco use in the US.

CONCLUSION

Our findings showed substantial cigar smoking-attributable healthcare expenditures for US 

adults. Given the increasing popularity of cigar smoking among youth and young adults, and the 

growing market for cigars, cigar smoking-attributable healthcare expenditures are expected to 

increase over time. Comprehensive tobacco control policies and interventions are needed to 

reduce cigar smoking and the associated healthcare expenditures.

11



Page 12 of 19

REFERENCESX1. Consumption of cigarettes and combustible tobacco--United States, 2000-

2011. MMWR Morb Mortal Wkly Rep. 2012;61(30):565-569. 

https://www.cdc.gov/mmwr/pdf/wk/mm6130.pdf. Accessed at June 14, 2017

2. Nguyen HV, Grootendorst P. Intended and unintended effects of restrictions on the sale of

cigarillos to youth: evidence from Canada. Tob Control. 2015;24(4):382-388. doi: 

10.1136/tobaccocontrol-2013-051387

3. BBC News. Cigar sales continue to grow despite global downturn. 

http://www.bbc.com/news/av/world-latin-america-17185212/cigar-sales-continue-to-

grow-despite-global-downturn. Accessed at June 14, 2017

4. U.S. Department of Health and Human Services. Preventing Tobacco Use Among Youth 

and Young Adults: A Report of the Surgeon General. Atlanta: U.S. Department of Health 

and Human Services, Centers for Disease Control and Prevention, Office on Smoking 

and Health, 2012. https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6414a3.htm. 

Accessed at June 14, 2017 

5. Arrazola RA, Singh T, Corey CG, et al. Tobacco use among middle and high school 

students - United States, 2011-2014. MMWR Morb Mortal Wkly Rep. 2015;64(14):381-

385.

6. Bonhomme MG, Holder-Hayes E, Ambrose BK, et al. Flavoured non-cigarette tobacco 

product use among US adults: 2013–2014. Tob Control. 2016. doi: 

10.1136/tobaccocontrol-2016-053373

7. Substance Abuse and Mental Health Services Administration. Results from the 2013 

National Survey on Drug Use and Health: Detailed Tables, Table 2.36B.Rockville, MD: 

Substance Abuse and Mental Health Services Administration, Center for Behavioral 

Health Statistics and Quality, 2015 

8. American Cancer Society. Cigar Smoking. Atlanta: American Cancer Society. 

https://www.cdc.gov/tobacco/data_statistics/fact_sheets/tobacco_industry/cigars/. 

Accessed at June 14, 2017.

9. National Cancer Institute. Cigars: Health Effects and Trends. Smoking and Tobacco 

Control Monograph No. 9. Smoking and Tobacco Control Monograph No. 9. Bethesda 

(MD): National Institutes of Health, National Cancer Institute, 1998.

12



Page 13 of 19

10. IARC monographs on the evaluation of carcinogenic risks to humans.Tobacco smoke and

involuntary smoking. IARC Monogr Eval Carcinog Risks Hum. 2004;83:1-1438. 

https://www.ncbi.nlm.nih.gov/books/NBK316407/. Accessed on June 14,2017.

11. Sasco AJ, Secretan MB, Straif K. Tobacco smoking and cancer: a brief review of recent 

epidemiological evidence. Lung cancer. 2004;45 Suppl 2:S3-9. doi: 

10.1016/j.lungcan.2004.07.998

12. Chang CM, Corey CG, Rostron BL, Apelberg BJ. Systematic review of cigar smoking 

and all cause and smoking related mortality. BMC Public Health. 2015;15:390. doi: 

10.1186/s12889-015-1617-5

13. Sung HY, Wang Y, Yao T, Lightwood J, Max W. Polytobacco use of cigarettes, cigars, 

chewing tobacco, and snuff among US adults. Nicotine Tob Res. 2016;18(5):817-826. 

doi: 10.1093/ntr/ntv147.

14. Nonnemaker J, Rostron B, Hall P, MacMonegle A, Apelberg B. Mortality and economic 

costs from regular cigar use in the United States, 2010. Am J Public Health. 

2014;104(9):e86-91. doi: 10.2105/ajph.2014.301991

15. Committee on the Public Health Implications of Raising the Minimum Age for 

Purchasing Tobacco P, Board on Population H, Public Health P, Institute of M. In: Bonnie

RJ, Stratton K, Kwan LY, eds. Public Health Implications of Raising the Minimum Age of

Legal Access to Tobacco Products. Washington (DC): National Academies Press 

(US).Copyright 2015 by the National Academy of Sciences. All rights reserved.; 2015. 

https://www.ncbi.nlm.nih.gov/books/NBK310413/ Accessed at Dec 6, 2017.

16. National Center for Health Statistics. Survey Description NHIS, 2015. Hyattsville, 

Maryland. 2016. .

17. National Center for Health Statistics. National Health Interview Survey. Public-use data 

file and documentation. 

http://www.cdc.gov/nchs/nhis/quest_data_related_1997_forward.htm. 2016. Accessed at 

June 14, 2017.

18. Medical Expenditure Panel Survey (MEPS) AfHRaQ, Rockville, MD. Aug 2013. 

http://www.ahrq.gov/cpi/about/otherwebsites/meps.ahrq.gov/index.html. Accessed at 

June 14, 2017.

13



Page 14 of 19

19. U.S. Census Bureau. How the Census Bureau Measures Poverty. 

https://www.census.gov/topics/income-poverty/poverty/guidance/poverty-measures.html. 

Accessed at June 14,2017.

20. Office of Management and Budget, Statistical Policy Directive No. 14. Poverty-

Experimental Measures. 

https://www.census.gov/hhes/povmeas/methodology/ombdir14.html.Accessed at June 14,

2017.

21. Sheu ML, Hu TW, Keeler TE, Ong M, Sung HY. The effect of a major cigarette price 

change on smoking behavior in california: a zero-inflated negative binomial model. 

Health Econ. 2004;13(8):781-791. doi: 10.1002/hec.849

22. Corey CG, King BA, Coleman BN, et al. Little filtered cigar, cigarillo, and premium 

cigar smoking among adults--United States, 2012-2013. MMWR Morb Mortal Wkly Rep. 

2014;63(30):650-654. https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6330a2.htm. 

Accessed at Dec 6, 2017.

23. Yang L, Sung HY, Mao Z, Hu TW, Rao K. Economic costs attributable to smoking in 

China: update and an 8-year comparison, 2000-2008. Tob Control. 2011;20(4):266-272.

24. International Agency for Research on Cancer. Tobacco smoke and involuntary smoke. 

Lyon, France: World Health Organization;2004.

25. Kotajima F, Kobayashi K, Sakaguchi H, Nemoto M. Lung cancer patients frequently visit

the emergency room for cancer-related and -unrelated issues. Mol Clin Oncol. 

2014;2(2):322-326. doi: 10.3892/mco.2014.241

26. Bhandari A, Wagner T. Self-reported utilization of health care services: improving 

measurement and accuracy. Medical care research and review : MCRR. 2006;63(2):217-

235.

27. US Food and Drug Administration DoHaHS. Deeming tobacco products to be subject to 

the Federal Food, Drug, and Cosmetic Act, as amended by the Family Smoking 

Prevention and Tobacco Control Act; restrictions on the sale and distribution of tobacco 

products and required warning statements for tobacco products: final rule. . Fed Regist. 

2016;81(90):28973-29106. 1. Consumption of cigarettes and combustible tobacco--

United States, 2000-2011. MMWR Morb Mortal Wkly Rep. 2012;61(30):565-569. 

https://www.cdc.gov/mmwr/pdf/wk/mm6130.pdf. Accessed at June 14, 2017

14



Page 15 of 19

28. Delnevo CD, Giovenco DP, Ambrose BK, Corey CG, Conway KP. Preference for 

flavoured cigar brands among youth, young adults and adults in the USA. Tob Control. 

2015;24(4):389-394. doi: 10.1136/tobaccocontrol-2013-051408

29. Corey CG, Ambrose BK, Apelberg BJ, King BA. Flavored Tobacco Product Use Among 

Middle and High School Students--United States, 2014. MMWR Morb Mortal Wkly Rep. 

2015;64(38):1066-1070. doi: 10.15585/mmwr.mm6438a2

30. King BA, Tynan MA, Dube SR, Arrazola R. Flavored-little-cigar and flavored-cigarette 

use among U.S. middle and high school students. J Adolesc Health. 2014;54(1):40-46. 

doi: 10.15585/mmwr.mm6438a2

31. Gammon DG, Loomis BR, Dench DL, King BA, Fulmer EB, Rogers T. Effect of price 

changes in little cigars and cigarettes on little cigar sales: USA, Q4 2011-Q4 2013. Tob 

Control. 2016;25(5):538-544. doi: 10.1136/tobaccocontrol-2015-052343

15



Page 16 of 19

Table 1: Distribution of the study sample aged 35+, NHIS 2000,2005,2010,2015  
 Variables Study Sample N %

Total 84,178
100.

0
Tobacco use status Current cigar sole users 409 0.6

Current cigar poly users 1,340 1.7
Former cigar sole users 527 0.7
Former cigar poly users 3,768 4.8
Other users 34,514 40.6
Never tobacco users 43,620 51.7

Year 2000 21,631 22.9
2005 21,189 24.4
2010 17,947 25.4
2015 23,411 27.3

Age 35-64 59,694 75.2
65+ 24,484 24.8

Gender Male 36,547 47.3
Female 47,631 52.7

Race/Ethnicity Hispanic 12,244 11.0
Non-Hispanic White 56,129 73.4
Non-Hispanic Black 11,766 10.6
Non-Hispanic Asian 3,653 4.5
Non-Hispanic Other 386 0.4

Education Less Than High School 15,234 15.2
High School 23,523 28.1
Some College 22,823 27.2
College + 22,088 28.9
Missing 510 0.6

Poverty Status Poor 9,459 8.1
Low Income 14,022 14.3
Moderate Income 20,751 24.8
High Income 26,373 36.6
Unknown 13,573 16.1

Marital Status Married 42,820 64.4
Single/Divorced/Widow

ed 28,432 22.9
Never Married 9,675 8.2
Living with Partner 3,039 4.4
Missing 212 0.2

Region Northeast 15,040 18.9
Midwest 18,781 23.7
South 30,192 36.1
West 20,165 21.4

Binge drinking Yes 9,938 13.4
No 73,244 85.4
Missing 996 1.2

BMI Underweight 1,305 1.4
Normal 26,967 31.7
Overweight 29,968 36.2
Obesity 23,475 27.9
Missing 2,463 2.9

Health Insurance  Coverage Status Yes 55,568 67.4
No 28,411 32.3

 Missing 199 0.3
Note: BMI=Body Mass Index; % is weighted percentage.
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Table 2:  Healthcare utilization by tobacco use status among U.S. adults aged 35+, 2000,2005,2010,2010 
(N=84,178)

In the past 12 months In the past 2 weeks

 Hospital nights ER visits Doctor visits Home care visits
Among those 
with ≥1 night

Among those 
with ≥1 visit

Among those 
with ≥1 visit

Among those 
with ≥1 visit

  % Mean sd  % Mean sd  %
Mea

n sd  %
Mea

n sd
Current cigar sole users 5.4 5.6 1.9 14.4 1.6 0.2 19.1 1.3 0.1 2.2 4.3 1.1
Current cigar poly users 10.0 7.1 1.2 24.7 2.0 0.1 21.0 1.4 0.0 0.9 5.1 1.4
Former cigar sole users 15.4 10.1 2.6 23.5 1.6 0.1 23.0 1.4 0.1 1.3 6.5 2.0
Former cigar poly users 14.0 8.3 0.6 22.6 2.0 0.1 24.7 1.6 0.0 1.5 6.5 0.8
Other users 11.4 7.6 0.2 22.0 2.0 0.0 22.6 1.5 0.0 1.5 5.2 0.2
Never tobacco users 8.6 6.7 0.2 16.9 1.8 0.0 20.1 1.5 0.0 1.2 5.8 0.2

Note: All the numbers were estimated from the weighted analysis
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Table 3: ZIP regression results for sole cigar smoking attributable healthcare utilization in the US aged 35+, 
2000,2005,2010,2015(N=79,973)

In the past 12 months In the past 2 weeks
 Hospital nights ER visits Doctor visits Home visits 

 Logit* Poisson** Logit* Poisson** Logit* Poisson** Logit* Poisson**

Current cigar sole users
1.30 1.88 0.92 1.83 0.46 1.16 0.26 2.06

p=0.28 p=0.63 p=0.78 p=0.60 p=0.17 p=0.15 p=0.01 p=0.72

Current cigar poly users 0.73 2.63 0.59 1.83 0.60 1.24 0.90 1.92
p=0.01 p=0.96 p<0.01 p=0.61 p=0.01 p=0.22 p=0.77 p=0.65

Former cigar sole users 0.49 1.12 0.54 2.68 0.69 2.22 0.66 1.68
p<0.01 p=0.11 p=0.01 p=0.99 p=0.20 p=0.80 p=0.35 p=0.52

Former cigar poly users 0.62 1.08 0.74 1.02 0.74 1.07 0.76 1.72
p<0.01 p=0.07 p<0.01 p=0.02 p=0.01 p=0.07 p=0.12 p=0.54

Other users 0.77 1.07 0.78 1.02 0.85 1.11 0.79 1.16
p<0.01 p=0.06 p<0.01 p=0.02 p<0.01 p=0.10 p<0.01 p=0.15

Note: a. Never tobacco users are reference group; b. Bold results indicate statistically significant 
results at the p<0.05 level; c. *Odds ratios are presented for logit regression results; d. ** the 
exponentiated coefficients are reported for Poisson models.3; e. All models control for gender, age, 
race/ethnicity, education, poverty status, marital status, region, binge drinking, body mass index 
(BMI), and proportion of months uninsured; f. ER=emergency room;
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Table 4. Sole-cigar-smoking attributable healthcare utilization and the total cigar-attributable 
expenditure among U.S adults aged 35+,2000,2005,2010,2015
 Mean SE 95% CI

Hospital nights attributable to sole cigar smoking

Attributable utilization over 4 years (thousands) 289 16 257 320
Attributable utilization per year (thousands) 72

Attributable expenditure per year ($ thousands ) 203,173

Emergency room visits attributable to sole cigar smoking

Attributable utilization over 4 years (thousands) 131 7 118 144

Attributable utilization per year (thousands) 33

Attributable expenditure per year ($ thousands ) 35,990

Home care visits attributable to sole cigar smoking

Attributable utilization over 4 years (thousands) 65 5 54 75

Attributable utilization per year (thousands) 420

Attributable expenditure per year ($ thousands ) 44,953

Annual expenditure attributable to sole cigar smoking*

Expenditure for all sole cigar smokers($ thousands) 284,116
Expenditure per sole cigar user 624.9    

Total annual expenditure attributable to poly cigar smoking ($ thousands)
1,469,32

6

Total annual expenditure attributable to  cigar smoking ($ thousands)
1,753,44

2    
Note: *Due to non-significant estimated coefficients for current and former sole cigar smoking variables in the 
ZIP regression model on doctor visits, the attributable utilization and expenditures for doctor visits are set to be 
zero.
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