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Abstract

Introduction—Chronic conditions are among the most common and costly of all health 

problems. Addressing tobacco use among adults with chronic conditions is a public health priority 

due to high prevalence as well as greater potential harm from continued use.

Methods—Data were drawn from 9 years (2005–2013) of the U.S. National Survey on Drug Use 

and Health. Adult (≥18 years) tobacco use included any past 30-day use of cigarettes, cigars, 

pipes, or smokeless tobacco. Chronic conditions examined included anxiety, asthma, coronary 

heart disease, depression, diabetes, hepatitis, HIV, hypertension, lung cancer, stroke, and substance 

abuse. Controlling for sociodemographics, trends in product use for most conditions and a 

composite of any condition among those with chronic conditions were compared to respondents 

with no condition in weighted logistic regression analyses.

Results—Cigarette smoking declined significantly over time among adults with no chronic 

condition. Adults with one or more chronic condition showed no comparable decrease, with 

cigarette smoking remaining especially high among those reporting anxiety, depression, and 

substance abuse. Cigar and pipe use remained stable and more prevalent among those with any 

chronic condition, with the exception of pipe use declining among those with heart disease. 

Smokeless tobacco use increased over time, with higher prevalence among those with asthma, 

mental health, and substance abuse conditions.
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Conclusions—These findings have tobacco control and regulatory implications for addressing 

higher tobacco use among adults with chronic conditions. Provider advice and cessation resources 

targeting tobacco use among those with chronic conditions are recommended.
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1. Introduction

Chronic conditions, such as cancer, heart disease, stroke, type 2 diabetes, and depression, are 

among the most common and costly of all health problems. For example, in 2012, 117 

million (49.8%) civilian, non-institutionalized US adults had at least 1 of 10 selected chronic 

conditions, and more than half of these adults had multiple chronic conditions (Ward et al., 

2014). Seven of the top 10 causes of deaths in 2010 were related to chronic diseases 

(Centers for Disease Control and Prevention, 2013). Two of these chronic diseases together, 

cancer and heart disease, account for nearly 48% of all deaths (Centers for Disease Control 

and Prevention, 2013). Cigarette smoking has been causally linked to many chronic health 

conditions including cancers and heart diseases (U.S. Department of Health and Human 

Services, 2014).

In addition to cigarette smoking's causal link to much of chronic disease, many chronic 

conditions are exacerbated by continued tobacco use. The diagnosis of a chronic condition 

can be a catalyst for quitting smoking (Keenan, 2009) although these quit attempts may not 

translate into long-term tobacco cessation (Patel et al., 2009). For a specific example, 

tobacco use is a known major contributor to cardiovascular disease. While cardiac patients 

who use tobacco would benefit from quitting smoking, most cardiac patients who smoke 

resume smoking within 6 months of diagnosis (Barth et al., 2015). Additionally, smoking 

cessation rates following a cardiac event have not increased over time as they have in the 

general population (Sochor et al., 2015). Despite the importance of being tobacco-free 

among patients with medical conditions, coping with withdrawal symptoms while managing 

the stress associated with having chronic health problems may create additional barriers to 

cessation.

The challenging relationship between chronic conditions and tobacco use has been relatively 

well characterized among those with mental health problems. Those with past year mental 

health problems are well known to have higher smoking rates than adults without mental 

health issues (Gfroerer et al., 2013). Using data from the National Survey on Drug Use and 

Health (NSDUH) during 2009–2011, for example, Gfroerer et al. (2013) reported that nearly 

20% of adults were diagnosed with some form of mental illness in the past year, 36% of 

those individuals smoked, and those with mental illness smoke 3 in 10 of all cigarettes 

smoked by adults. Individuals with substance abuse disorders are also well documented to 

have higher cigarette smoking prevalence, poorer quit rates, and to be more likely to die 

from smoking than other substance-related causes (Guydish et al., 2011; Hurt et al., 1996; 

Schroeder and Morris, 2010; Sobell, 2002). Considered together, the existing literature 
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suggests that individuals with chronic health conditions continue to use tobacco at relatively 

high rates and bear a disproportionate burden of tobacco-related illness (U.S. Department of 

Health and Human Services, 2014).

Cigarette smoking in the general population has declined significantly since the first 

Surgeon General's report in 1964 (U.S. Department of Health and Human Services, 2014) 

and has continued to decrease steadily over the last decade (Substance Abuse and Mental 

Health Services Administration, 2014). Smoking rates from NSDUH indicate past month 

cigarette use declined from 26.0% to 21.3% between 2002 and 2013. However, this decline 

may not extend to those with chronic conditions. For example, smoking rates declined much 

more rapidly from 2009 to 2012 among adults without compared to those with mental health 

conditions (Cook et al., 2014). Much less is known about use among those with other 

chronic conditions or use of other tobacco products in these populations.

The U.S. Center for Tobacco Products has identified people with “mental health or medical 

co-morbidities” as a research priority due to high tobacco use prevalence and greater 

potential harm from use. The primary aim of the present study is to compare trends in adult 

tobacco use among adults with versus without chronic health conditions. Moreover, to better 

inform policy and clinical recommendations across the changing tobacco landscape, this 

study goes beyond examining cigarette smoking and examines trends in the use of non-

cigarette tobacco products (i.e., cigars, pipes, and smokeless tobacco products) within each 

chronic condition subgroup.

2. Method

2.1. Data source

NSDUH, the data source for this report, is a nationally representative survey of the civilian, 

non-institutionalized U.S. population 12 years of age and older (Substance Abuse and 

Mental Health Services Administration, 2013) that has been conducted periodically since 

1971 and annually since 1990. Due to differences in the survey methodology and design, as 

well as changes to items assessing the presence of chronic conditions, this report is limited 

to data obtained from the 2005 through 2013 survey years. Detailed descriptions of survey 

procedures have been provided for each of the survey years (e.g., Substance Abuse and 

Mental Health Services Administration, 2007, 2013). Weights are used so that data reflect 

the US population. The current report is limited to the 335,080 respondents who were 18 

years of age or older and provided information regarding the presence of the chronic 

conditions of interest.

2.2. Measures

The dependent variables were past 30-day use of cigarettes, cigars, pipes, or smokeless 

tobacco. Respondents were coded as current cigarette smokers if they reported smoking all 

or part of a cigarette in the 30 days prior to the interview. Similarly, respondents were coded 

as current users of cigars or pipes if they reported smoking part of or all of a cigar or pipe in 

the past 30 days. Use of snuff and chewing tobacco in the previous 30 days were combined 

to form a single variable assessing current use of smokeless tobacco. To ensure 
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comparability of the tobacco use definitions across products, thresholds for lifetime use were 

not used. Tobacco products were considered independently and use of multiple forms of 

tobacco was not examined. Thus, those who reported not using cigarettes in the previous 30 

days, for example, could potentially have been using another form of tobacco.

The definition of chronic health condition was based on a set of 20 conditions cited by the 

United States Department of Health and Human Services (Goodman et al., 2013). Because 

not all of those chronic conditions were assessed as part of NSDUH, the list of chronic 

conditions examined in this report is limited to heart disease, hypertension, stroke, diabetes, 

asthma, lung cancer, hepatitis, human immunodeficiency virus (HIV) infection, anxiety, 

depression, and substance abuse. In addition, items addressing communicable diseases or 

chronic conditions not on this list of 20 were excluded from this report. With the exception 

of substance abuse, the respondents were asked “which, if any, of these conditions did a 

doctor or medical professional tell you that you had in the past 12 months?” Substance abuse 

was assessed based on questions regarding alcohol and drug use according to an algorithm 

developed by NSDUH investigators in accordance with the abuse and dependence criteria in 

the Diagnostic and Statistical Manual of Mental Disorder, Fourth Edition (American 

Psychiatric Association, 2000).

2.3. Statistical methods

Multiple logistic regression models were developed to examine trends in cigarette, cigar, 

pipe and smokeless tobacco use over time. The main independent variables of interest were 

the presence of a chronic condition, time, and the condition-by-time interaction. In the event 

that the condition-by-time interaction was not statistically significant, the analyses were 

repeated, eliminating the interaction term in order to assess the main effects of the presence 

of a chronic condition and time. Analyses examined the effect of having at least one chronic 

condition as well as each of the separate conditions, provided there was at least one person 

with that condition in each of the 60 strata at each time point. To allow for comparability 

across all analyses, the presence or absence of any chronic condition was first determined. 

Respondents who reported having none of the chronic conditions of interest served as the 

reference groups for all analyses. This resulted in unequal sample sizes across analyses, with 

subjects having a chronic condition other than the one under examination in that analysis 

being removed. All models included respondent age, gender, race/ethnicity, and level of 

educational attainment as covariates. Conditional proportions of tobacco users were 

computed for those with and without any chronic disease/specific chronic condition, with 

the age set to 35 to 49 years, race/ethnicity as Non-Hispanic White, education fixed at 

“Some College” and assuming equal proportions of men and women. All analyses were 

conducted using the survey logistic procedure of STATA, version 13.1.

3. Results

3.1. Participant characteristics

A total of 335,080 individuals provided information on both tobacco use and comorbid 

chronic conditions (Table 1). Of these, 123,089 (29.6%) used tobacco in the previous 30 

days, with cigarettes being the product used most frequently (n = 105,392 (24.8%)). Among 
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tobacco users, 25,165 respondents (4.5% of the sample, 15.2% of tobacco users) used 

multiple tobacco products. A total of 123,353 individuals (41.4%) reported either having 

been told by a health care professional in the previous year that they had one of the medical 

or mental health chronic conditions being examined, or met criteria for having a past-year 

substance abuse disorder, with 33,529 (12.5%) reporting more than one chronic condition. 

The most prevalent conditions overall were hypertension and substance abuse, comprising 

19.0% and 8.9% of the sample, respectively. The distribution of demographic characteristics 

differs somewhat across the tobacco use groups, which is reflected in the adjusted odds 

ratios (AOR) describing the relationship between these characteristics and use of specific 

forms of tobacco (Table 2).

3.2. Trends in cigarette smoking

Changes over time in the likelihood of cigarette smoking depended upon whether the 

respondent had been diagnosed with at least one of the chronic conditions of interest in the 

past year (Table 3; AOR for interaction (95% CI) = 1.02 (1.01, 1.03), p < 0.01). Among 

adults who did not endorse a chronic condition, the predicted probability of cigarette 

smoking declined from 30.2% to 26.1% between 2005 and 2013 (Fig. 1A; p < 0. 01). In 

contrast, cigarette smoking remained stable among adults with at least one of the 11 chronic 

conditions examined (2005: 37.2%; 2013: 36.4% p = 0.33). These contrasting trends over 

time contributed to an increasing disparity in the likelihood of smoking between the two 

groups, with the difference in the level of smoking between the two groups in 2005 of 6.9% 

rising to 10.3% by 2013.

When cigarette smoking was examined by chronic condition separately (Fig. 1B and Table 

3), stark differences were observed in the likelihood of smoking, but the time trend 

described above was similar for the majority of chronic conditions examined. The predicted 

probability of smoking in adults reporting mental health problems or substance abuse 

disorders ranged between 39.6% and 56.3%, all significantly greater than those for 

individuals without a chronic condition (all p < 0.01). Compared to those without a chronic 

health condition, adults with asthma had similar smoking rates (AOR = 1.05 (0.96, 1.15), p 
= 0.25) and those with diabetes, heart disease, and hypertension had lower smoking rates 

(AOR = 0.71 (0.60, 0.84), p = 0.01; 0.75 (0.61, 0.91, p < 0.01; 0.79 (0.71, 0.87), p < 0.01, 

respectively). Smoking among those with anxiety and depression decreased by 5.1% and 

4.7%, respectively, between 2005 and 2013 (Fig. 1C), similar to the decrease seen among 

those without any chronic condition (See Table 3 for the full results).

3.3. Trends in cigar smoking

Cigar smoking was higher across all years among adults with at least one chronic condition 

(Fig. 2A; 2005: 5.9%, 2013: 5.5%; AOR = 1.57 (1.49, 1.65), p < 0.01) compared to those 

without a chronic condition (2005: 3.8%; 2013: 3.6%,). However, no significant change over 

time was observed (AOR = 0.99 (0.98, 1.00), p = 0.07).

As with cigarettes, those with anxiety, depression and substance abuse disorders exhibited 

the highest rates of cigar use, with prevalence ranging between 6.0% and 9.4% (Fig. 2B). 

These rates were significantly greater than among those without a chronic condition (AORs 
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= 1.69 (1.55, 1.85), p < 0.01; 1.67 (1.53, 1.82), p < 0.01; 2.52 (2.39, 2.65, < 0.01, 

respectively). Cigar smoking among those with hypertension or asthma was also 

significantly elevated (AOR = 1.15, (1.05, 1.25), p < 0.01 and 1.27 (1.15, 1.40), p < 0.01, 

respectively). There were no significant differences in cigar use among those with diabetes 

and heart disease compared to those who did not report a chronic condition (AOR = 0.91, 

(0.76, 1.08), p = 0.28 and 0.98 (0.79, 1.22), p = 0.85, respectively).

As with the results for any chronic condition, there were no significant changes over time in 

cigar smoking among people reporting each of the specific chronic conditions examined 

(Fig. 2C).

3.4. Trends in pipe smoking

Pipe smoking was significantly higher among individuals reporting at least one chronic 

condition (AOR = 1.53 (1.35, 1.73), p < 0.01; 2005: 0.60%, 2013: 0.61%; Fig. 3A) than 

among those with none (2005:0.39%, 2013: 0.40%). Overall trends in pipe smoking 

remained stable over time (AOR = 1.00 (0.98, 1.03), p = 0.88).

Pipe smoking among those with anxiety, depression, substance abuse disorders, and asthma 

ranged between 0.60% and 0.97% (Fig. 3B), significantly higher compared to those without 

a chronic condition (AOR = 1.87 (1.41, 2.49), p < 0.01; 1.79 (1.37, 2.33), p < 0.01; 2.22 

(1.93, 2.56), p < 0.01; 1.58 (1.22, 2.04), p < 0.01, respectively).

Few with chronic conditions showed significant changes in the probability of smoking pipes 

over time (Fig. 3C). The notable exception was among those with heart disease, where pipe 

smoking decreased from a high of 2.3% to 0.6% between 2005 and 2013 (AOR for 

interaction = 0.83 (0.74, 0.94), p < 0.01; AOR for those with heart disease = 0.84 (0.75, 

0.94), p < 0.01, AOR for those with no chronic condition = 1.00 (0.98, 1.03), p = 088).

3.5. Trends in smokeless tobacco use

Rates of smokeless tobacco use were higher among adults reporting at least one chronic 

condition (3.10%–3.49%) compared to those with none (2.36%–2.66%; AOR = 1.32 (1.24, 

1.41), p < 0. 01; Fig. 4A). There was also a significant increase in smokeless tobacco use 

over time among those with and without chronic conditions (AOR = 1.02 (1.00, 1.03), p = 

0.02).

Smokeless tobacco use among those with anxiety, substance abuse disorders, asthma, and 

hypertension (Fig. 4B, Table 3), was significantly higher across years compared to those 

without a chronic condition (AORs = 1.17 (1.04, 1.32), p = 0.01; 1.70 (1.58, 1.84), p < 0.01; 

1.28 (1.13, 1.45), p < 0.01; 1.24 (1.11, 1.39), p < 0.01, respectively), while those with heart 

disease exhibited decreases in smokeless tobacco use (AOR = 0.81 (0.66, 0.98), p = .03).

Smokeless tobacco use among individuals with any of the chronic health conditions 

examined increased between 2005 and 2013 (Fig. 4C; see Table 3 for the complete set of 

AORs).
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4. Discussion

Overall, current cigarette smoking was more common among US adults who reported at 

least one chronic condition and these higher rates did not decline from 2005 to 2013 as they 

did for adults without a chronic condition. When disentangled, there were significant 

differences in cigarette smoking for each of the chronic conditions compared to adults 

without a chronic condition examined in this study. Adults with mental health and substance 

abuse conditions were more likely to be current smokers compared to those with the other 

chronic conditions. These results are consistent with other reports (Cook et al., 2014) in 

suggesting that tobacco control policies targeting the general population have not worked as 

effectively within subpopulations of those with mental illnesses and substance abuse 

disorders. Cigarette smoking among those with anxiety and depression declined slightly 

between 2005 and 2013; however smoking rates in these groups remained significantly 

higher than rates among adults without a chronic condition across all years. Adults with 

other chronic health conditions such as asthma, diabetes, heart disease, hypertension and 

substance abuse did not see declines in smoking over time compared to adults without 

chronic conditions. To our knowledge, this latter observation has not been previously 

reported.

The relatively stable cigarette smoking rates among adults with chronic health conditions is 

concerning given that smoking is linked to these chronic conditions and continued tobacco 

use is likely to worsen them. For example, our analyses indicate that 1 in 4 adults who had 

been told that they had heart disease in the past 12 months were still smoking. In fact, 

multisite studies in the US report smoking prevalence of 27 to 36% in those hospitalized for 

an acute cardiac condition (Agaku et al., 2014; LaBresh et al., 2007; Leifheit-Limson et al., 

2013). This signifies that greater public health efforts are needed to reduce smoking in 

populations already suffering from tobacco-related diseases.

While cigarette smoking has declined over time in the US among those without chronic 

conditions, non-cigarette tobacco use has not declined over time for any group. Cigar and 

pipe smoking remained steady over the 9-year time span and use of each product was higher 

among adults with at least one chronic condition compared to those without a chronic 

condition. Of note, pipe smoking among adults with heart disease was the only chronic 

condition to show a significant decline in use of non-cigarette tobacco products. It may be 

that those who have been told that they have heart disease are a unique group who have 

successfully reduced their pipe smoking but may not have been able to quit other tobacco 

products. This requires further study of the health messages and provider warnings that have 

potentially motivated cessation of some tobacco products to inform how to better support 

individuals using other products to quit and stay tobacco-free.

In contrast to declines in cigarette smoking, use of smokeless tobacco products increased 

over time for those with chronic conditions as it did among those without chronic 

conditions. The National Health Interview Surveys (Pleis et al., 2003; Pleis and Lethbridge-

Çejku, 2006; Schiller et al., 2012) reported similar findings in the general population such 

that adult smokeless tobacco use, mainly snuff, increased in the US in the past decade. 

Smokeless tobacco use in our study was higher among those with substance abuse disorders 
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and those with asthma, anxiety and depression. With use of various smokeless products on 

the rise, particularly among vulnerable groups with chronic health conditions, a better 

understanding is needed of issues regarding patterns of use and the potential for reduced 

harm (e.g. using smokeless products along with cigarettes or to replace cigarettes).

This study has several limitations that merit mention. First, all measures were self-report and 

respondents were asked to identify whether a physician told them that they had the condition 

in the past 12-months and it was therefore not possible to ascertain the timing of when they 

were initially diagnosed. Second, this report was limited to studying only the chronic 

conditions measured in the NSDUH surveys. Additionally, although diseases such as stroke, 

HIV, and lung cancer are among the chronic conditions included in NSDUH, low sample 

sizes in these lower prevalence conditions prohibited separate examination in our analyses. 

Third, our findings are limited to 2005–2013 as not all of the smoking and chronic condition 

questions were administered in previous waves. Fourth, NSDUH is a cross-sectional 

population based survey that does not allow for causal inferences about whether smoking 

was influenced by the chronic conditions, whether diagnosis of a chronic condition 

facilitated smoking cessation, or a third variable influenced both. It was also outside the 

scope of this study to examine interactions between the individual chronic conditions. How 

these chronic conditions may interact with each other is an area in need of further 

investigation. Despite these limitations, our findings provide evidence of diverging trends in 

cigarette smoking rates among individuals with and without chronic conditions, and report 

for the first time prevalence rates across cigarette and non-cigarette products for a variety of 

chronic health conditions.

5. Conclusion and implications

The Family Smoking Prevention and Tobacco Control Act (TCA) gives the Food and Drug 

Administration (FDA) broad authority to regulate tobacco product manufacturing, 

distribution and marketing to reduce the public health toll from tobacco products in the US. 

While various tobacco control and prevention policies have contributed to reduced 

prevalence of cigarette smoking in the US (U.S. Department of Health and Human Services, 

2014), these declines are not being realized among groups coping with chronic conditions. 

Declines have also not been observed for non-cigarette tobacco products that do not 

currently have the same restrictions on flavoring and marketing as those imposed on 

cigarettes. In addition to regulatory implications, there are clear clinical implications. 

Physician advice and public health communications must continue to be developed to reduce 

the high prevalence of tobacco use among people with mental health and substance abuse 

conditions, as well as the continued use of tobacco among groups currently suffering from 

tobacco-related diseases. Disparities in who is most likely to receive advice to quit smoking 

from health care providers have been reported in other national datasets, with only half of all 

smokers reporting receipt of advice to quit (Danesh et al., 2014). It remains to be explicitly 

studied if certain groups such as those who are diagnosed with heart disease are more likely 

to receive cessation advice and support compared to other chronic condition groups such as 

those with mental health and substance abuse issues. Accumulating data support the need for 

targeted communication and more accessible cessation support for uniquely vulnerable 

Stanton et al. Page 8

Prev Med. Author manuscript; available in PMC 2017 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



groups coping with chronic conditions to reduce the disparate burden of tobacco-related 

disease and death in the United States.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
Trends in cigarette smoking from 2005 to 2013 comparing A) adults with any chronic 

condition to those with none, B) adults with no chronic condition to each of 7 individual 

chronic conditions, and C) change in adjusted prevalence from 2005 to 2013 for each 

chronic condition. National Survey on Drug Use and Health (NSDUH), United States, 

2005–2013.
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Fig. 2. 
Trends in cigar smoking from 2005 to 2013 comparing A) adults with any chronic condition 

to those with none, B) adults with no chronic condition to each of 7 individual chronic 

conditions, and C) change in adjusted prevalence from 2005 to 2013 for each chronic 

condition. National Survey on Drug Use and Health (NSDUH), United States, 2005–2013.
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Fig. 3. 
Trends in pipe smoking from 2005 to 2013 comparing A) adults with any chronic condition 

to those with none, B) adults with no chronic condition to each of 7 individual chronic 

conditions, and C) change in adjusted prevalence from 2005 to 2013 for each chronic 

condition. National Survey on Drug Use and Health (NSDUH), United States, 2005–2013.
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Fig. 4. 
Trends in smokeless tobacco use from 2005 to 2013 comparing A) adults with any chronic 

condition to those with none, B) adults with no chronic condition to each of 7 individual 

chronic conditions, and C) change in adjusted prevalence from 2005 to 2013 for each 

chronic condition. National Survey on Drug Use and Health (NSDUH), United States, 

2005–2013.
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