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ABSTRACT 

ASSESSING THE ASSOCIATION BETWEEN CIGARETTE SMOKING AND CRACK 

COCAINE USE AMONG U.S. ADULTS AND ITS IMPLICATIONS FOR TOBACCO 

CONTROL STRATEGIES 

By 

KIA HOLMES 

APRIL 16, 2026 

INTRODUCTION: Past studies have shown that there is a positive relationship between 

cigarette smoking and crack cocaine use, but research does not widely cover this topic. Using 

nationally representative survey data, this study will examine the strength of this relationship and 

the implications of the results for integrated tobacco control strategies. 

AIM: Using National Survey on Drug Use and Health (NSDUH) data from 2021, this capstone 

aims to explore the relationship between tobacco use and illicit drug use, with a primary focus on 

cigarette smoking and crack cocaine use, generating evidence that may inform public health 

experts on how to integrate these findings into tobacco control strategies.  

METHODS: A survey-weighted logistic regression model was used to estimate the association 

between current (past-month) cigarette smoking and past-month crack cocaine use. The model 

adjusted for confounders, including age, sex, race/ethnicity, mental illness, income, alcohol use, 

health insurance, and education.  

RESULTS: Among U.S. adults in 2021, 18% were current smokers, and 0.18% used crack 

cocaine within the past month. The odds of past-month crack cocaine use among current smokers 

were 35.74 times the corresponding odds among non-current smokers (95% CI: 13.98-90.54). 

After adjusting for confounders, the odds ratio between current smoking and crack cocaine use 

was 25.72 (95% CI: 7.86-84.12). 

DISCUSSION: Study findings indicate that current smokers are more likely to engage in crack 

cocaine use compared to non-smokers. Study findings are generalizable to the U.S. adult 

population because the sample is representative. Integrating tobacco control strategies with other 

substance abuse prevention strategies can be beneficial to overall substance use outcomes.
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CHAPTER I: INTRODUCTION 

 

Background 

 

Past studies have shown that there is a relationship between cigarette smoking and crack 

cocaine use, but this topic has not been widely researched (Meier et al., 2005; Lai et al., 2000; 

Harrell et al., 2012). To improve health outcomes amongst cigarette smokers who also utilize 

illicit substances, it is imperative to assess this relationship continuously. By providing empirical 

evidence on the co-occurrence of cigarette smoking and crack cocaine use, this analysis offers 

insight to strengthen tobacco control strategies and improve health outcomes amongst U.S. 

adults. Smoking causes many diseases, including cancers, cardiovascular disease, and lung 

disease, and tobacco causes approximately 7 million deaths worldwide per year (Dai et al., 

2022). According to the Centers for Disease Control (CDC), cigarette smoking among U.S. 

adults has declined over the years. Still, cigarettes remain the most used tobacco product 

(Centers for Disease Control and Prevention, 2024). In 2022, the CDC conducted the National 

Health Interview Survey, and the highlights included a breakdown of the prevalence of cigarette 

smoking amongst different groups. The survey found that about 13 in 100 men currently smoked 

cigarettes compared with 10 in 100 women, current cigarette smoking ranged from nearly 1 in 20 

among 18-24 year olds to 3 in 20 among 45-64 year olds, and ranged from about 5 in 100 among 

Non-Hispanic Asian adults to 19 in 100 among Non-Hispanic AI/AN adults (Centers for Disease 

Control and Prevention, 2024). The variation in smoking prevalence across sex, age, and racial 

and ethnic groups highlights the complexity of tobacco use and suggests the influence of broader 

social and environmental determinants. The Social Ecological Model offers a comprehensive 
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approach to understanding these differences by considering the multiple levels of influence that 

contribute to health behaviors. Consistent with the Centers for Disease Control and Prevention 

findings and the Social Ecological model, a range of individual and contextual factors influences 

smoking behavior. Therefore, it is justified for this analysis to control for potential confounders 

such as age, race, sex, mental illness status, education, income, alcohol use, and health insurance 

status.  

Crack cocaine emerged in the United States in the late 1980s as a smokable form of 

cocaine and quickly became a major public health concern due to its rapid effects and high 

potential for dependence (Smart, 1991). Early research highlighted that crack differed from 

powder cocaine, not only in its mode of administration, but also in patterns of use and its 

frequent co-occurrence with other substances, particularly cigarette smoking (Smart, 1991). 

While Smart argued that crack cocaine is vastly different from powder cocaine, crack cocaine is 

a form of cocaine; therefore, many national health statistics report data under the broader 

category of cocaine. In 2023, 5 million Americans aged 12 and older reported cocaine use at 

some point within the last year (Centers for Disease Control and Prevention, 2025). Additionally, 

from 2022 to 2023, deaths from cocaine overdosage increased by nearly 7% (Centers for Disease 

Control and Prevention, 2025). Although crack cocaine use declined from its peak during the 

initial epidemic period, evidence from more recent nationally representative studies suggests that 

crack cocaine use has persisted among U.S. adults as a distinct form of cocaine consumption 

(Palamar, Ompad, & Cleland, 2015). This persistence indicates that crack cocaine remains a 

relevant component of illicit drug use in the United States. 
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Purpose of the Study 

 

While the prevalence of cigarette smoking and crack cocaine usage is widely studied 

independently, the correlation between the two is not. Understanding the association between 

cigarette smoking and crack cocaine use is vital to addressing the co-occurrence of tobacco and 

illicit drug use among adults in the United States, as existing research demonstrates that 

individuals who engage in both behaviors report a higher prevalence of medical symptoms 

compared to non-smokers (Patkar et al., 2005). Lai et al. (2000) explored the relationship 

between cigarette smoking and both crack and powder cocaine among adults in the U.S., 

utilizing data from the 1994 National Household Survey on Drug Abuse. The study found that 

there is a strong association between cigarette smoking and crack cocaine use across age groups, 

with a substantially stronger association seen among participants under the age of 25. These 

findings support a strong epidemiological linkage between cigarette smoking and crack cocaine 

use. Similarly, Moeller et al. (2018) used more recent data from the 2002-2014 National Survey 

on Drug Use and Health to analyze the relationship between past-month illicit drug use and 

current smoking status. The study explored trends in illicit drug usage among current, former, 

and never smokers. Moeller et al. (2018) found that between 2002 and 2014, about 20.81% of 

current smokers used an illicit drug within the past month. Much like Lei et al. (2000), Moeller et 

al. (2018) support the linkage between cigarette smoking and illicit drug use.  

A major limitation within current literature is that researchers rarely study crack cocaine 

as a distinct outcome and combine it with powder cocaine or broader “illicit drug use” 

categories. This combination of cocaine types makes it difficult to understand the true 

relationship between the co-use of tobacco and crack cocaine, thus making it harder to address 
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and mitigate. Additionally, much of the literature discussing crack cocaine use and the 

relationship between cigarette smoking and crack cocaine use is dated. Therefore, the 

implications from the current literature could be ineffective, due to not having updated 

information on the prevalence and impact of cigarette smoking and crack cocaine use. However, 

with some evidence supporting that there is an association between tobacco use and illicit drug 

use, this capstone will further analyze this association while controlling for common covariates 

such as age, sex, race/ethnicity, mental health status, income, education, alcohol use, and health 

insurance status.  After controlling for these potential confounders, the author will determine 

whether a significant association exists between the two variables. Additionally, this analysis 

examines how the relationship between cigarette smoking and crack cocaine can improve 

coordinated anti-smoking efforts. In doing so, public health professionals can use this 

information to improve population health outcomes.  
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CHAPTER II: LITERATURE REVIEW 

 

Research has constantly demonstrated a strong relationship between cigarette smoking 

and illicit drug use in the United States (Weinberger, Funk, & Goodwin, 2016). Tobacco use is 

often perceived as part of a broader pattern of substance use behaviors, with cigarette smoking 

acting as a potential “gateway” for increased risk of other drug use (Kandel, Yamaguchi, & 

Chen, 1992). Various epidemiological studies have examined the association between tobacco 

use and subsequent illicit drug use (Strong, Juon, & Ensminger, 2016). Understanding the 

association between tobacco use and illicit drug use is important for identifying patterns of 

substance use and potential risk factors. As a result, researchers have increasingly focused on the 

potential connections between tobacco use and the use of other substances (Moeller et al., 2018; 

Richter et al., 2002). This line of inquiry has contributed to a growing body of literature 

examining how tobacco use relates to illicit drug behaviors.  

 

Progression of Substance Use Behaviors 

 

To understand the progression of substance use behaviors, Kandel, Yamaguchi, and Chen 

(1992) explored patterns of drug involvement from adolescence to adulthood. Using longitudinal 

data from a follow-up carried out in 1990 of a cohort of young adults, representative of 

adolescents formerly in Grades 10 and 11 in high school in New York State in 1971-72, the 

authors focused on the initiation sequence of different substances, including cigarettes, alcohol, 

marijuana, and a range of other illicit drugs such as cocaine. The study measured whether 

participants had ever used each substance and analyzed the typical sequence in which different 
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drugs were first tried. Kandel, Yamaguchi, and Chen (1992) found that cigarette smoking 

typically preceded illicit drug use. Participants who reported cigarette use were significantly 

more likely to progress to using illicit drugs compared to those who had never smoked (Kandel, 

Yamaguchi, & Chen, 1992). While the study did not examine crack cocaine, these findings 

provide support that there is an epidemiological linkage between cigarette smoking and illegal 

substance use, supporting the bigger association between tobacco use and drug involvement. 

Degenhardt et al. (2020) examine similar sequence patterns to those of Kandel, 

Yamaguchi, & Chen (1992). Degenhardt et al. (2020) is a large cross-national analysis that used 

data from the World Health Organization’s World Mental Health Surveys to assess whether the 

typical sequence of drug use holds across different countries and whether associations between 

early and later drug use are consistent. The typical sequence of drug use is tobacco, then alcohol, 

then cannabis, then other illicit drugs (Degenhardt et al., 2020). The authors selected data from 

the WHO Mental Health Surveys because they are epidemiological surveys that use the same 

instruments and procedures across 17 countries (Dengenhardt et al., 2020). The results of this 

study suggest the “gateway” pattern may be partially explained by shared underlying risk factors 

rather than the direct causal effect of early substance use on later drug initiation (Degenhardt et 

al., 2020). While this study suggests that drug use initiation is not consistent across cultures and 

contexts, limitations within this study include cohort differences across countries, such as age 

and different social stigma and legal practices regarding drug use.   

 Nkansah-Amankra & Minelli (2016) provide another modern perspective on the 

“gateway” conversation. It provides longitudinal, prospective evidence that assesses the 

association between early substance use and later illicit drug use. Nkansah-Amankra & Minelli 

(2016) examined a population-based cohort followed from adolescence into adulthood and found 
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that early initiation of substances such as tobacco and alcohol was significantly associated with 

an increased likelihood of later illicit drug abuse. However, their findings also suggest that this 

progression is influenced by broader contextual and behavioral factors, aligning with the Social 

Ecological Model. This supports the conclusion that observed “gateway” patterns may reflect 

shared underlying risks rather than a strictly causal effect of initial substance abuse, highlighting 

the limitations of the “gateway” hypothesis and the importance of addressing broader 

determinants of substance use in prevention efforts, aligning with results from Dengenhardt et al. 

(2020).  

 

Association Between Cigarette Smoking and Illicit Drug Use 

 

Early national analyses identified a significant association between cigarette smoking and 

illicit drug use. Richter et al. (2002) examined the relationship between cigarette smoking and 

substance use among U.S. adults using nationally representative survey data. The authors 

compared smoking prevalence among adults who reported using several illicit drugs with that of 

those who did not report drug use. Smokers were broken into three different categories: current 

smokers, former smokers, and never smokers. Their findings showed that 71% of illicit drug 

users reported smoking within the past month, and illicit drug users' adjusted odds of smoking 

were 3.07 times the adjusted odds of smoking amongst the general population (Ritcher et a., 

2002). This pattern was consistent amongst numerous substances, including crack cocaine. 

Researchers concluded that cigarette smoking and illicit drug use often co-occur among adults. 

The results from this study emphasized the importance of integrating tobacco use into broader 

substance use prevention and treatment efforts.  
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 Researchers have continued to examine the relationship between cigarette smoking and 

illicit drug use as time progresses, providing a more modern perspective on existing literature. 

Weinberger et al. (2018) investigated the relationship between cigarette use among people with 

illicit substance use disorders in the United States between 2002 and 2014. This article used the 

National Household Survey on Drug Use (NSDUH), an annual cross-sectional survey that has a 

representative, population-based sample. The authors found that among participants with any 

substance use disorder excluding cannabis use disorder, smoking prevalence increased 

significantly (P < 0.001) (Weinberger et al., 2018). The study also found that in 2014, smoking 

prevalence remained more common among participants with any substance use disorders 

(Weinberger et al., 2018), supporting the argument that there is an association between cigarette 

smoking and illicit drug use.  

Subsequent studies have supported the co-occurrence of cigarette smoking and cocaine 

use.  Moeller et al. (2018) utilized nationally representative survey data from the 2002-2014 

NSDUH to explore the association between current smoking status and past-month illicit drug 

use. The study analyzed trends in the prevalence of illicit drug use among different groups of 

smokers, including current, former, and never smokers. In addition to this, the study analyzed 

whether the prevalence of illicit drug use changed over time and whether the prevalence of 

specific illicit drug use changed over time across smoking statuses. The authors found that after 

adjusting for demographics, the odds of past-month illicit drug use among current smokers were 

2.38 times the odds of past-month illicit drug use among never smokers, and the odds of past-

month illicit drug use among former smokers were 1.99 times the odds of past-month illicit drug 

use among never smokers (Moeller et al., 2018). The most notable difference in past-month 

illicit drug use prevalence was between current and never smokers, with an adjusted odds ratio of 
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4.79 (Moeller et al., 2018). For the second goal of the study, researchers found that the 

prevalence of illicit drug use increased from 8.31% to 10.30% (AOR=1.03, p<0.001) from 2002 

to 2014 (Moeller et al., 2018). This study is closely related to the research question, but it 

examines data from a different time period. Examining and understanding this information is 

imperative to understand how the prevalence of illicit drug use has changed over time among 

different groups of smokers, current, former, and never smokers. 

 

Cigarette Smoking and Crack Cocaine Use 

 

Literature that assesses the association between cigarette smoking and crack cocaine use 

remains limited. However, some dated studies have assessed this relationship. Similar to Richter 

et al. (2002), Lai et al. (2000) analyzed nationally representative survey data to investigate the 

association between cigarette smoking and crack cocaine use among adults in the United States. 

Using logistic regression analyses, the authors found the odds of using crack cocaine among 

those who smoke are 13.9 times the odds of using crack among those who do not smoke, with a 

95% confidence interval of 7.9-24.5 (Lai et al., 2000). Additionally, the attributable fraction 

estimate of .90 suggested that a large proportion of crack cocaine use could be statistically 

explained by cigarette smoking, assuming a causal relationship. This study provides further 

evidence of the relationship between cigarette smoking and crack cocaine usage.  

Some have assumed the association between cigarette smoking and illicit drug use could 

be due to the similarity between routes of administration (Harrell et al., 2012). The authors of 

Harrell et al. (2012) utilized baseline data from the NEURO-HIV Epidemiologic study, including 

576 participants who reported using cocaine in the past 6 months. The study results found that 
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smoking crack was more common among light smokers than both heavy and regular smokers 

(Harrell et al., 2012). These findings are important to note when considering the association 

between cigarette smoking and crack cocaine use, as they suggest that individual smoking 

intensity alone does not explain progression to illicit drug use.  

 

Social Ecological Model 

 

The Social Ecological Model (SEM) is a multilevel framework that posits that human 

behavior is shaped by interactions across different layers of influence, ranging from individual 

factors to broader public policy systems (Lee et al., 2017). Rather than viewing behavior in 

isolation, the model emphasizes how these interconnected levels, individual, interpersonal, 

organizational, community, and policy, work together to influence outcomes.  

 

Figure 1 

The Social-Ecological Model 
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Note. Socio-Ecological model: Framework for Prevention, Centers for Disease Control. 

Available from the Centers for Disease Control and Prevention (CDC). http://www.cdc.gov/vio 

lenceprevention/overview/social-ecologicalmodel.html. 4 

 

The SEM provides a framework for examining substance use behaviors within a broader 

contextual perspective. By emphasizing the dynamic interaction between individuals and their 

surrounding social environments, the SEM allows for a more comprehensive understanding of 

patterns and progression of substance use. Exploring current literature that applies the SEM is 

essential to understanding the evolving, multi-level factors that influence these behaviors and for 

informing more effective, evidence-based prevention and intervention strategies.  

Kcomt et al. (2024) applied the SEM to examine the multilevel influences on tobacco use 

across different populations in the United States. Using data from the Population Assessment of 
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Tobacco and Health, the authors explored individual-, interpersonal-, community-, and policy-

level influences on tobacco use. The results of this study indicate that exposure to anti-tobacco 

marketing was associated with lower odds of any tobacco use compared with those with no such 

exposure (Kcomt et al., 2024). Also, the study found that those with higher psychological 

distress and an increasing number of tobacco products used by loved ones were associated with 

increased odds of tobacco use (Kcomt et al., 2024). Their findings underscore how interpersonal 

relationships and structural factors, including stigma and social inequalities, shape individual 

behaviors.  

The SEM is useful for assessing the association between cigarette smoking and crack 

cocaine use by examining how influences at multiple levels interact to shape substance use 

behaviors. Applying the SEM in this context highlights the need for comprehensive tobacco 

control strategies that extend beyond individual cessation efforts to address social influences, 

environmental conditions, and broader systemic barriers, ultimately supporting more effective 

interventions for populations at higher risk of polysubstance use. Additionally, the SEM 

highlights the need to critically examine gaps and limitations in the existing literature, 

particularly regarding how different forms of substance use intersect and evolve, thereby making 

it an important framework for guiding this capstone. 

 

Implications for Integrated Tobacco Control Strategies  

 

In addition to documenting the relationship between tobacco and illicit drug use, some 

research has examined the implications of integrated treatment and prevention strategies. Hall 

and Prochaska (2009) argued that tobacco dependence should be addressed alongside other 
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substance use disorders, rather than treated as separate issues. Their review found that integrated 

treatment approaches can improve overall substance use outcomes without negatively affecting 

recovery from other drugs. This perspective supports the idea that tobacco control strategies may 

be more effective when they are coordinated with broader substance use interventions. Hall & 

Prochaska (2009) imply that individual-level interventions are effective, but integration must 

extend beyond clinical treatment to multi-level systems.  

 Consistent with the Social Ecological Model, effective integration requires the 

simultaneous alignment of clinical care, social influences, and policy-level interventions. 

Evidence suggests that smoking behavior is shaped not only by individual dependence but also 

by social networks (Christakis & Fowler, 2008). Christakis & Fowler (2008) examined smoking 

behaviors of a social network and found that the likelihood of smoking decreased by 67% when a 

spouse quit, 25% when a sibling quit, 36% when a friend quit, and 34% when a co-worker quit. 

These findings demonstrate that interpersonal influence on drug use behaviors is substantial, 

directly supporting the Social Ecological Model. Therefore, these results imply that integrated 

tobacco control strategies should target social networks, as interventions that engage key 

relationships may produce amplified effects on drug use cessation.  

 Some communities have begun integrating smoking cessation into substance use disorder 

programs. McCuistian et al. (2022) explored one of these interventions in action. The results of 

this study found that five of the seven participating residential substance use disorders treatment 

facilities successfully implemented tobacco-free grounds policies (McCuistian et al., 2022).  

Additionally, the authors found that the prevalence of smoking from baseline to post-intervention 

decreased from 54.2% to 26.6% (McCuistian et al., 2022). This article supports the notion that 
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tobacco use and substance use are complex behaviors that must be addressed on multiple levels 

to make control strategies as effective as possible. 

 Within a social-ecological framework, the results of Harrell et al. (2012) may reflect the 

influence of higher-level determinants operating at the interpersonal, community, and structural 

levels. For example, different exposure levels to drug-using peer networks, availability of crack 

cocaine, socioeconomic disadvantages, and exposure to high-risk environments may shape 

patterns of both tobacco and illicit drug use. In this context, cigarette smoking may function less 

as a “gateway” and more as a marker of broader social and environmental risk contexts that 

facilitate polysubstance use. 

 

Constraints in the Existing Body of Literature 

 

Despite the existing literature demonstrating a link between cigarette smoking and illicit 

drug use (Meier et al., 2005; Weinberger, Funk, & Goodwin, 2016), relatively few studies have 

focused specifically on the association between cigarette smoking and crack cocaine use among 

U.S. adults. Some studies combine different forms of cocaine or examine multiple illicit 

substances simultaneously (Moeller et al., 2018; Hall & Prochaska, 2009), which obscures 

patterns unique to crack cocaine. Furthermore, some studies are outdated, and there is a need for 

updated epidemiological evidence to inform integrated tobacco control strategies. Therefore, this 

capstone aims to assess the association between cigarette smoking and crack cocaine use among 

U.S. adults using the 2021 NSDUH. By focusing on cigarette smoking and crack cocaine use, 

this capstone seeks to provide updated epidemiologic evidence and inform integrated tobacco 

control strategies.  
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CHAPTER III: METHODS AND PROCEDURES 

  

Dataset and Sample 

 

This is a cross-sectional study utilizing national representative self-reported data from the 

2021 National Survey on Drug Use & Health (NSDUH) to examine the associations between 

cigarette smoking and crack cocaine use among U.S. adults 18 years and above. NSDUH is an 

annual survey in the United States that provides in-depth data on drug use and health. NSDUH 

provides current information on tobacco, alcohol, drug use, mental health, and other health-

related issues in the United States. NSDUH survey participants are randomly selected 

noninstitutionalized civilians aged 12 or older. Participants under the age of 18 were excluded 

from the analysis. The 2021 National Survey on Drug Use & Health used a deeply stratified, 

multistage area probability design to select participants, stratified by state to ensure national and 

state-level representation (Center for Behavioral Health Statistics and Quality, 2022). 

Observations with missing, refused, or unclear responses to key variables were also excluded. In 

2021, 152,215 individuals were selected for participation, and 69,850 respondents completed the 

survey interview. Individuals living in institutional settings such as prisons, long-term hospitals, 

nursing homes, and active-duty military bases were not sampled from the survey. 

 

Measures  
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The independent variable for this analysis is self-reported past-month cigarette smoking. 

The dependent variable is self-reported past-month crack cocaine use. Self-reported age, sex, 

race/ethnicity, income, mental health status, alcohol use, health insurance, and education were 

adjusted for in this analysis. These variables were selected as potential confounders because they 

are associated with both cigarette smoking and illicit drug use based on prior literature. Only 

observations with complete data on all key variables were included in the final analytic sample. 

The exposure, current cigarette smoking, was defined using the NSDUH variable assessing 

cigarette use in the past 30 days. Participants who reported smoking on one or more days in the 

past 30 days were classified as current smokers. Those who reported never smoking or smoking 

any time other than within the past 30 days were classified as non-current smokers. The outcome 

was defined using the NSDUH variable assessing crack use in the past 30 days. Participants who 

reported crack use within the last 30 days were classified as current crack users. Those who 

reported never using crack or using crack any time other than within the past 30 days were 

classified as non-current crack users. Observations coded as bad data, refused, or no answer were 

recoded into “missing”. Age was categorized into four groups: 12-17 years, 18-25 years, 26-34 

years, and 35 or older. Sex was categorized into two categories: male and female. Mental health 

illness was coded into two categories: No past year any mental illness and past year any mental 

illness. Race was recoded into four categories: Non-Hispanic White, Non-Hispanic Black, 

Hispanic, and Other. Income was recoded into two categories: Less than $50,000 and $50,000+. 

Alcohol use was recoded into 3 categories: No, Yes, and Missing. Health Insurance Status was 

recoded into three categories: No, Yes, and Missing. Education was categorized into four 

categories: 0-11 years, high school diploma, some college/associate's degree, and college 

graduate. 
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Data Analysis 

 

The software utilized for data management and analysis is the Statistical Analysis System 

(SAS). A total of 58,034 respondents were included in the original dataset. After excluding 

observations with missing values for the study variables, 47,291 respondents were included in 

the final analytic sample. The analysis accounted for NSDUH’s complex sampling design using 

strata, cluster, and person-level weight variables. A domain (subpopulation) statement was used 

to restrict the analysis to adults (age ≥ 18) while retaining the full survey sample for proper 

variance estimation. Descriptive statistics were first calculated to summarize the characteristics 

of the study population. Subsequent analyses assessed the associations between confounding 

variables and the exposure, as well as the relationship between confounders and the outcome 

among unexposed participants. To assess whether potential confounders are associated with the 

outcome independent of the exposure, analyses were restricted to the unexposed group. By 

restricting to the unexposed group, the association between the covariate and the outcome is 

unaffected by exposure status. Logistic regression was used to examine the relationship between 

cigarette smoking and crack cocaine use, before and after adjusting for all confounders.  
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CHAPTER IV: RESULTS  

 

Analysis Results and Findings 

  

Table 1 presents the descriptive characteristics of the study population (N = 47, 291). 

Among participants, 17.55% reported current cigarette smoking, while 0.18% reported crack use. 

The distribution of demographic variables showed that 71% of participants were 35 years or 

older, 51.35% identified as Female, 62.23% are Non-Hispanic White, 31.35% are college 

graduates, and 54.94% had an income of $50,000 or more. Additionally, the distribution of 

demographic variables showed that 22.94% of participants have a mental illness, and 90% has 

health insurance. 

 

Table 1. Descriptive Statistics for Study Participants  

 Unweighted N Weighted % 

Total Sample 47, 291  100.00 

Smoking Status 
   Non-Smoker 
   Current Smoker 

 
40,030 
7,261 

 
82.45 
17.55 

Crack Use 
   Non-User 
   Current User 

 
47,201 

76 

 
99.82 
0.18 

Age (years) 
   18-25 Years Old 
   26-34 Years Old 
   35 Years or Older 

 
13,979 
9,588 

23,724 

 
13.18 
15.82 
71.00 

Sex 
   Male 
   Female 

 
20,901 
26,390 

 
48.65 
51.35 

Race/Ethnicity   
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   Non-Hispanic White 
   Non-Hispanic Black 
   Hispanic 
   Other 

29,349 
5,244 
7,451 
5,247 

62.23 
12.06 
16.99 
8.72 

Mental Illness 
   No 
   Yes 

 
34,212 
13,079 

 
77.06 
22.94 

Income 
   Less than $50,000 
   $50,000+ 

 
21,319 
25,972 

 
45.06 
54.94 

Alcohol Use 
   No 
   Yes 

 
21,638 
25,644 

 
49.10 
50.90 

Health Insurance 
   No 
   Yes 

 
4,489 

39,852 

 
9.57 
90.43 

Education 
   0-11 Years 
   High School Diploma 
   Some College/ Associates 
   College Graduate 

 
4,473 

11,189 
14,251 
17,378 

 
11.17 
27.30 
30.18 
31.35 

 

 Table 2 presents the association between confounders and cigarette smoking status. The 

prevalence of cigarette smoking varied across covariates compared to the reference groups. 6.80% of 

college graduates reported cigarette smoking, while 93.20% of college graduates reported not smoking 

cigarettes (OR= 0.19, 95% CI: 0.15-0.23). Additionally, 19% of Non-Hispanic Black participants 

reported current smoking, while 81% reported not being a current smoker (OR= 0.99, 95% CI: 0.85-1.15). 

There were higher odds of smoking among individuals aged 26-34 (OR=1.91) and ≥ 35 (OR=1.67) vs 18-

25, individuals with mental illness (OR=1.81), alcohol users (OR=1.24), and lower-income individuals (< 

$50,000) 
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Table 2. Association Between Confounders and Current Smoking Status** 

Variable Non-Smokers 
(n=40,030) 

Current Smokers 
(n=7,261) 

Odds Ratio( 95% CI*) 

Age (years), N (%) 
   18-25 Years Old 
   26-34 Years Old 
   35 Years or Older 

 
12,261 (88.34) 
7,828 (79.89) 
19,941 (81.92) 

 
1,718 (11.66) 
1,760 (20.11) 
3,783 (18.08) 

 
Reference 

1.91 (1.65-2.20) 
1.67 (1.46-1.92) 

Sex, N (%) 
   Male 
   Female 

 
17,356 (80.92) 
22,674 (83.89) 

 
3,545 (19.08) 
3,716 (16.11) 

 
Reference 

0.82 (0.75-0.89) 

Race/Ethnicity, N (%) 
   Non-Hispanic White 
   Non-Hispanic Black 
   Hispanic 
   Other 

 
24,648 (80.87) 
4,320 (81.00) 
6,565 (87.19) 
4,497 (86.46) 

 
4,701 (19.13) 
924 (19.00) 
886 (12.81) 
750 (13.54) 

 
Reference 

0.99 (0.85-1.15) 
0.62 (0.52-0.74) 
0.66 (0.55-0.80) 

Mental Illness, N (%) 
   No 
   Yes 

 
29,650 (84.61) 
10,380 (75.19) 

 
4,562 (15.39) 
2,699 (24.80) 

 
Reference 

1.81 (1.66-1.98) 

Income, N (%) 
   Less than $50,000 
   $50,000+ 

 
16,589 (74.64) 
23,441 (88.85) 

 
4,730 (25.36) 
2,531 (11.15) 

 
Reference 

0.37 (0.33-0.41) 

Alcohol Use, N (%) 
   No 
   Yes 

 
18,806 (84.03) 
21,219 (80.94) 

 
2,832 (15.97) 
4,425 (19.06) 

 
Reference 

1.24 (1.09-1.40) 

Health Insurance, N (%) 
   No 
   Yes 

 
3,382 (71.09) 
34,263 (83.54) 

 
1,107 (28.91) 
5,589 (16.46) 

 
Reference 

0.48 (0.42-0.57) 

Education, N (%) 
   0-11 Years 
   High School Diploma 
   Some College/ Associates 
   College Graduate 

 
3,214 (71.72) 
8,642 (75.74) 
11,871 (81.32) 
16,303 (93.20) 

 
1,259 (28.29) 
2,547 (24.26) 
2,380 (18.68) 
1,075 (6.80) 

 
Reference 

0.81 (0.69-0.95) 
0.58 (0.49-0.69) 
0.19 (0.15-0.23) 

* 95% Confidence Interval  

** Row percent 

 

Table 3 examines the association between confounders and crack among participants who 

are not current smokers. Within this subgroup, the prevalence of crack remained constant across 

confounders. 99.96% of Non-Hispanic Black participants reported not using crack, while 0.04% 
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reported current crack use (OR= 1.97, 95% CI: 0.74-5.29). There were higher odds of crack use 

observed among participants with mental illness (OR=4.25), alcohol users (0R=2.36), and Non-

Hispanic Black participants (OR=1.97).  

 

 

Table 3: Association Between Confounders and Crack Cocaine Use Among Non-smokers** 

 Crack Use  

 Non-User 
(n=40,005) 

Current User 
(n=13) 

Odds Ratio (95% CI*) 

Age (years), N (%) 
   18-25 Years Old 
   26-34 Years Old 
   35 Years or Older 

 
12,255 (99.97) 
7,824 (99.99) 

19,935 (99.97) 

 
2 (0.03) 
2 (0.01) 
9 (0.03) 

 
Reference 

0.61 (0.12-3.11) 
2.03 (0.61-6.75) 

Sex, N (%) 
   Male 
   Female 

 
17,341 (99.96) 
22,664 (99.99) 

 
10 (0.04) 
3 (0.01) 

 
Reference 

0.64 (0.28-1.46) 

Race/Ethnicity, N (%) 
   Non-Hispanic White 
   Non-Hispanic Black 
   Hispanic 
   Other 

 
24,635 (99.97) 
4,315 (99.96) 
6,560 (99.97) 

4,495 (100.00) 

 
8 (0.03) 
3 (0.04) 
2 (0.03) 
0 (0.00) 

 
Reference 

1.97 (0.74-5.29) 
0.34 (0.10-1.18) 
0.28 (0.08-0.97) 

Mental Illness, N (%) 
   No 
   Yes 

 
29,633 (99.98) 
10,372 (99.96) 

 
8 (0.02) 
5 (0.04) 

 
Reference 

4.25 (1.90-9.53) 

Income, N (%) 
   Less than $50,000 
   $50,000+ 

 
16,573 (99.94) 
23,432 (99.99) 

 
11 (0.06) 
2 (0.01) 

 
Reference 

0.17 (0.05-0.50) 

Alcohol Use, N (%) 
   No 
   Yes 

 
18,793 (99.99) 
21,207 (99.96) 

 
6 (0.01) 
7 (0.04) 

 
Reference 

2.36 (0.99-5.56) 

Health Insurance, N (%) 
   No 
   Yes 

 
3,380 (99.99) 

34,246 (99.98) 

 
2 (0.01) 
6 (0.02) 

 
Reference 

0.42 (0.14-1.30) 

Education, N (%) 
   0-11 Years 

 
3,210 (99.92) 

 
2 (0.08) 

 
Reference 
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   High School Diploma 
   Some College/ Associates 
   College Graduate 

8,632 (99.98) 
11,865 (99.98) 
16,298 (99.98) 

4 (0.02) 
4 (0.02) 
3 (0.02) 

0.52 (0.17-1.61) 
0.52 (0.16-1.77) 
0.14 (0.03-0.56) 

* 95% Confidence Interval 

** Row percentage  

 

 Table 4 presents the crude and adjusted odds ratios for the association between cigarette 

smoking and crack use. In the crude model, individuals who reported cigarette smoking had 

higher odds of crack use compared with non-smokers (OR= 35.74, 95% CI: 13.98-90.54). After 

adjusting for confounding variables including age, sex, race/ethnicity, mental illness, income, 

alcohol use, health insurance, and education, the association remained significant (AOR: 25.72, 

95% CI: 7.86-84.12). These findings indicate a significant association between cigarette smoking 

and crack use. Figure 2 depicts a forest plot showing the adjusted and crude odds ratios for the 

association between cigarette smoking and crack cocaine use. 

 

Table 4. Crude & Adjusted Association Between Current Smoking and Crack Use 

 Crude Adjusted* 

Exposure Crude Odds Ratio 
(95% CI**) 

Adjusted Odds Ratio 
(95% CI**) 

Non-Smoker Reference Reference 

Current Smokers 35.57 (13.98-90.54) 25.72 (7.86-84.12) 

*Weighted multivariable logistic regression adjusted for age, sex, mental illness, race/ethnicity, 

income, alcohol use, health insurance coverage, and education.  

** 95% Confidence Interval 

 

Figure 2 

Association Between Current Smoking and Crack Use 
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Note. Odds ratios (ORs) and 95% confidence intervals (CIs) from crude and adjusted logistic 

regression models. The adjusted model controls for age, sex, mental illness, race/ethnicity, 

income, alcohol use, health insurance coverage, and education 
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CHAPTER V: DISCUSSION  

Discussion of the Results 

 

The purpose of this capstone was to explore the association between past-month cigarette 

smoking and past-month crack cocaine use among adults in the United States. The findings from 

the survey-weighted logistic regression analysis showed a statistically significant association 

between these two behaviors. In the present analysis, individuals who reported past-month 

cigarette smoking have significantly higher odds of crack cocaine use (OR= 35.74; AOR= 25.72) 

compared with non-smokers. Although the overall prevalence of crack cocaine use in the sample 

was low, the strength of the association was consistent with prior research that has documented 

strong links between tobacco use and other substance use (Moeller et al., 2018; Richter et al., 

2002; Weinberger et al., 2018)  

This analysis suggests that there is an association between tobacco use and crack cocaine 

use, results that are consistent with results from Lai et al. (2000) and Richter et al. (2002). Also, 

this analysis uses nationally representative data, suggesting that results from all three studies are 

generalizable. Breslau (1995) found that cigarette smoking was associated with an increased risk 

of alcohol and illicit drug use disorders. These findings indicate that nicotine use may be closely 

associated with broader patterns of substance involvement and that tobacco use may reflect 

shared behavioral and environmental risk factors that increase vulnerability to other forms of 

substance use. The findings in Breslau (1995) align with the findings in the present analysis, 

suggesting strong relationships between tobacco use and other substance use behaviors. The 

present findings support that tobacco use should not be treated as a separate or lower-priority 

issue in substance use prevention and treatment. Research has shown that addressing tobacco use 
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alongside other substance use disorders can improve overall treatment outcomes, rather than 

hinder treatment outcomes (Hall & Prochaska, 2009). Despite adjustment for a wide range of 

covariates, the association between cigarette smoking and crack cocaine use remained 

statistically significant. This suggests that the relationship is not fully explained by these 

commonly assessed individual and socioeconomic factors. When interpreted through the lens of 

the Social Ecological Model, these results are not unexpected. The SEM emphasizes that 

influences across multiple levels form health outcomes and that all influences can be fully 

captured within a single analytic framework.  

The significant association observed in this capstone reinforces the importance of 

integrated tobacco control strategies that aid individuals at risk for or currently using tobacco and 

illicit drugs. As discussed throughout this capstone, substance use is a complex behavior that 

results from determinants distributed across multiple layers of influence. To improve health 

outcomes, healthcare, policy, and public health professionals must understand their communities 

of interest and tailor interventions and tobacco control strategies to them. Cigarette smoking is 

responsible for 7 million deaths globally per year (Dai et al., 2022), and deaths from crack 

overdosage increased by nearly 7% (Centers for Disease Control & Prevention, 2025). By 

integrating crack cocaine use treatment into tobacco control strategies, both of these statistics can 

be addressed, and mortality rates can be reduced.  

 

Study Strengths and Limitations 

 

The strengths of this capstone are that it utilized a large, nationally representative survey, 

improving the generalizability of the findings to the adult United States population. The use of 
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the standardized measures for substance use and demographic variables also enhances the 

reliability of the analysis. This capstone uses more recent data, measured crack cocaine 

specifically, and adjusted for a wide range of confounders, making the analysis strong and 

reliable. However, there are several limitations. The cross-sectional nature of the data precludes 

establishing causal relationships. It is not possible to determine whether cigarette smoking leads 

to crack use or whether crack use leads to cigarette smoking. Also, the data is based on self-

reported behaviors, which may be subject to recall bias or underreporting, especially for 

stigmatized behaviors such as crack cocaine use. For the NSDUH 2021 survey, the prevalence of 

crack use is low, resulting in the possibility that the measure of association may not be stable due 

to a rare outcome. Due to the complex nature of substance use behaviors, there are uncontrolled 

confounders within the association. Based on the Social Ecological Model, influences from 

multiple levels need to be addressed; however, due to data limitations, some confounders are not 

measured and therefore not controlled for. Despite these limitations, the findings provide further 

evidence of a strong association between cigarette smoking and crack cocaine use among adults. 

The results suggest that tobacco control efforts may benefit from being integrated into broader 

substance use prevention and treatment strategies. Addressing tobacco use among populations at 

risk for illicit substance use may help reduce overall substance-related mortality and improve 

long-term health outcomes. Future research should examine the temporal relationship between 

tobacco use and crack cocaine use and longitudinal studies, which could help clarify whether 

cigarette smoking functions as a risk factor, a marker of vulnerability, or both. Additionally, 

intervention studies that target tobacco and illicit drug use simultaneously may provide valuable 

insight into effective public health strategies. 
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Conclusion 

 

  This capstone project explored the association between tobacco use and illicit drug use, 

focusing on past-month cigarette smoking and past-month crack cocaine use. Using a survey-

weighted logistic regression model, the capstone project found that there is a strong, statistically 

significant association between tobacco use and crack cocaine use after adjusting for 

demographic variables. These findings support the idea that integrating tobacco control strategies 

in other substance use prevention and treatment settings could improve public health outcomes. 

Efforts that address licit and illicit drug use can contribute significantly to reducing substance-

related health issues and mortality. Overall, the findings highlight the importance of addressing 

tobacco use, not as an isolated behavior, but as part of a broader pattern of substance use risk 

among adults in the United States.  
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