
Yo
u 

ar
e 

pr
oh

ib
it

ed
 fr

om
 m

ak
in

g 
th

is
 P

D
F 

pu
bl

ic
ly

 a
va

ila
bl

e.

For reprints or permissions, contact permissions@psychiatrist.com. ♦ © 2018 Copyright Physicians Postgraduate Press, Inc.

It is illegal to post this copyrighted PDF on any website.

     e1J Clin Psychiatry 79:3, May/June 2018

Original Research

CME Background
Articles are selected for credit designation based on an 
assessment of the educational needs of CME participants, 
with the purpose of providing readers with a curriculum of 
CME articles on a variety of topics throughout each volume. 
Activities are planned using a process that links identified 
needs with desired results.

To obtain credit, read the article, correctly answer the 
questions in the Posttest, and complete the Evaluation. A $5 
processing fee will apply.

CME Objective
After studying this article, you should be able to:

• Encourage smoking cessation, including considering 
whether a barrier is use of illicit substances

Accreditation Statement 
The CME Institute of Physicians 
Postgraduate Press, Inc., is accredited by 
the Accreditation Council for Continuing 
Medical Education to provide continuing 
medical education for physicians. 

Credit Designation
The CME Institute of Physicians Postgraduate Press, Inc., 
designates this journal-based CME activity for a maximum 
of 1 AMA PRA Category 1 Credit™. Physicians should claim 
only the credit commensurate with the extent of their 
participation in the activity. 

Note: The American Academy of Physician Assistants (AAPA) 
accepts certificates of participation for educational activities 
certified for AMA PRA Category 1 Credit™ from organizations 
accredited by ACCME or a recognized state medical society. 
Physician assistants may receive a maximum of 1 hour of 
Category I credit for completing this program.

Release, Expiration, and Review Dates
This educational activity was published in June 2018 and 
is eligible for AMA PRA Category 1 Credit™ through June 30, 
2020. The latest review of this material was May 2018.

Financial Disclosure
All individuals in a position to influence the content of this 
activity were asked to complete a statement regarding all 
relevant personal financial relationships between themselves 
or their spouse/partner and any commercial interest. The 
CME Institute has resolved any conflicts of interest that were 
identified. In the past year, Marlene P. Freeman, MD, Editor 
in Chief, has received research funding from JayMac and 
Sage, has been a member of the Independent Data Safety 
and Monitoring Committee for Janssen, has been medical 
editor for the Global Organization for EPA and DHA Omega-
3s newsletter, and, as a Massachusetts General Hospital 
(MGH) employee, works with the MGH National Pregnancy 
Registry, which is sponsored by Alkermes, Otsuka, Actavis, 
and Sunovion, and works with the MGH Clinical Trials 
Network and Institute, which receives research funding 
from multiple pharmaceutical companies and the National 
Institute of Mental Health. No member of the CME Institute 
staff reported any relevant personal financial relationships. 
Faculty financial disclosure appears at the end of the 
article.

Trends in Illicit Drug Use Among 
Smokers and Nonsmokers in the 
United States, 2002–2014
Scott J. Moeller, PhDa; David S. Fink, MPHb;  
Misato Gbedemah, MPHc; Deborah S. Hasin, PhDb,d,e;  
Sandro Galea, MD, DrPHf; Michael J. Zvolensky, PhDg,h;  
and Renee D. Goodwin, PhD, MPHb,c,*

ABSTRACT
Objective: Cigarette smoking has declined in the United States. Still, 
identifying prevalent and modifiable barriers to quitting can help 
inform the next steps for tobacco control. Illicit drug use, which may 
be increasingly common in the United States, could be one such factor. 
We investigated the relationship between past-month illicit drug use 
and cigarette smoking status and estimated trends in the prevalence 
of past-month illicit drug use by cigarette smoking status from 2002 to 
2014 in the United States.

Methods: The 2002–2014 National Survey on Drug Use and Health was 
used to obtain nationally representative data on past-month illicit drug 
use.

Results: From 2002 to 2014, past-month illicit drug use (for all drugs 
considered) was nearly 5 times more common among current smokers 
than among never smokers (adjusted odds ratio = 4.79) and nearly 
twice as prevalent in former smokers as in never smokers (adjusted 
odds ratio = 1.99). Illicit drug use increased linearly over time from 2002 
to 2014 in the entire general population (ie, across and within current 
smokers, former smokers, and never smokers). This increasing trend in 
drug use was most rapid among former smokers (relative to current 
smokers and never smokers) and was largely, but not entirely, driven by 
increases in cannabis use.

Conclusions: Illicit drug use is most prevalent among current cigarette 
smokers. Yet, the rate of increase in illicit drug use prevalence was most 
rapid among former smokers. Because former smokers outnumber 
current smokers in the general population, it may be important to 
monitor former smokers into the future for potential negative drug-
related outcomes.
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 ■ Illicit drug use is substantially more common among 
current smokers relative to former and never smokers. 
Addressing illicit drug use as a modifiable barrier to 
smoking cessation may be a next step toward reducing 
smoking prevalence, especially in remaining smokers, 
who are more likely than in prior years to use certain illicit 
drugs, such as cannabis and opioids.

 ■ Use of illicit drugs, including cannabis, opioids, stimulants, 
and hallucinogens, has increased among current and 
former smokers, with the most rapid rate of increase 
observed among former smokers. Insofar as illicit drug 
use may present a barrier to sustained abstinence among 
former smokers, both community-based and clinical 
tobacco control efforts may consider increased screening 
for illicit drug use.

The prevalence of smoking steeply declined from 42% of 
adults (52% of men and 34% of women) to 26% of adults 

(28% for men and 24% for women) in the US population 
1950 to 1990,1 largely attributed to the effectiveness of public 
health tobacco control efforts. Since 1990, the prevalence of 
smoking has continued to decline,2 and the cessation rate has 
continued to increase.3,4 Identifying remaining barriers to 
cessation to further reduce the prevalence would be fruitful 
in directing and allocating resources for next steps in tobacco 
control.

One potentially important factor in this regard could 
be illicit drug use. Illicit drug use is a global public health 
concern, contributing to substantial morbidity and mortality5 
and costing billions of dollars per year in crime, lost work 
productivity, and health care.6 Illicit drug use is also strongly 
associated with cigarette smoking. Cigarette smokers, both 
adults and adolescents, are more likely than nonsmokers to 
use illicit drugs, including cannabis, alcohol, and cocaine, 
and to meet criteria for substance use disorders.7–18 Illicit 
drug use is also associated with decreased likelihood of 
smoking cessation,19,20 and illicit drug use disorders are 
associated with the persistence of nicotine dependence over 
time.19 Cannabis use is further associated with increased risk 
of relapse to cigarette use among former smokers.21

The use of illicit drugs, most notably cannabis, has 
increased in the general population over the last several 
years.22–27 Recent studies also suggest increases in mental 
health problems in the United States, including depression, 
which is strongly associated with smoking.28 In addition, a 
growing number of studies have shown that the prevalence 
of smoking has declined less rapidly among those with 
mental health problems,29,30 relationships between cigarette 
smoking and substance misuse or mental health problems 
have become stronger over time,31,32 mental health problems 
have increased among cigarette smokers,33–35 and quit rates 
are lower among persons with alcohol use problems36 or 
mental disorders.37,38 However, prior studies have not yet 
examined trends in the prevalence of illicit drug use, nor in 
the use of specific types of illicit drugs, by cigarette use status 
over time in recent years.

The current study investigated trends in the prevalence of 
illicit drug use among current, former, and never smokers in 
the United States from 2002 to 2014. Four overarching goals 
guided this work. First, the study investigated whether the 
overall prevalence of illicit drug use differs by smoking status 
(current smokers, former smokers, and never smokers) 
overall from 2002 to 2014. Second, the study examined 
whether the prevalence of illicit drug use changed (ie, 
linearly increased or decreased) in the general US population 
from 2002 to 2014. Third, the study investigated trends over 
time in the prevalence of illicit drug use by cigarette smoking 
status. Fourth, the study tested whether the prevalence of 
specific types of illicit drug use changed over time by 
smoking status from 2002 to 2014. An understanding of 
the degree to which drug use is common among cigarette 
smokers and potentially contributes to the persistence of 
smoking may be critical knowledge toward decreasing the 
overall prevalence of smoking in the United States. Beyond 
current smokers, additional knowledge of drug use trends in 
former smokers and never smokers could help identify new 
vulnerable populations that might benefit from outreach 
efforts to reduce illicit drug use in the United States.

METHODS

Data were analyzed from the National Survey on Drug 
Use and Health (NSDUH), an annual cross-sectional 
national survey on the use of tobacco, other substance use, 
and mental health in the United States.39–46 A multistage area 
probability sample for each of the 50 states and the District 
of Columbia was conducted, which represents the male and 
female civilian noninstitutionalized population of the United 
States aged 12 years and older.

Data were obtained from the 2002 (n = 54,079), 2003 
(n = 55,230), 2004 (n = 55,602), 2005 (n = 55,905), 2006 
(n = 55,279), 2007 (n = 55,435), 2008 (n = 55,739), 2009 
(n = 55,772), 2010 (n = 57,873), 2011 (n = 58,397), 2012 
(n = 55,268), 2013 (n = 55,160), and 2014 (n = 55,271) 
NSDUH public use data files, for a combined total sample 
size of 725,010 individuals. To increase the precision of 
estimates, African-Americans, Hispanics, and young people 
were oversampled. Response rates for completed surveys 
ranged from 73%–79%.

Informed consent was obtained before the start of every 
interview. Participants were given a description of the 
study, read a statement describing confidentiality, and were 
assured that participation was voluntary. Survey questions 
on tobacco and other drug use were conducted by audio 
computer-assisted self-interviewing, to protect privacy and 
increase the probability of honest reporting. Respondents 
were offered US $30 for participation. Analyses for these 
deidentified, publicly available data were deemed “exempt” 
from institutional review board review.

Sampling weights for the NSDUH were computed to 
control for unit-level and individual-level nonresponse 
and were adjusted to ensure consistency with population 
estimates obtained from the US Census Bureau. Upon 
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Table 1. The Association Between Illicit Drug Use Type and Cigarette Smoking, National Survey on Drug Use and 
Health 2002–2014 Pooled Data

Unadjusted Prevalence of Illicit Drug Use Current Smokera 
vs Never Smokerc, 

AORd (95% CI)

Former Smokerb 
vs Never Smokerc, 

AORd (95% CI)

Current Smokera  
vs Former Smokerb, 

AORd (95% CI)
Past-Month  
Illicit Drug Use

Current Smokersa, 
% (SE)

Former Smokersb, 
% (SE)

Never Smokersc, 
% (SE)

Any illicit drug use 20.8 (0.2) 5.6 (0.1) 5.3 (0.1) 4.79 (4.63–4.95) 1.99 (1.88–2.12) 2.38 (2.26–2.51)
Cannabis 17.1 (0.2) 4.3 (0.1) 3.7 (0.04) 5.58 (5.39–5.77) 2.51 (2.36–2.68) 2.36 (2.23–2.50)
Opioids 4.7 (0.1) 1.1 (0.1) 1.2 (0.03) 3.50 (3.31–3.70) 1.34 (1.19–1.52) 2.22 (2.00–2.46)
Cocaine 2.6 (0.1) 0.3 (0.02) 0.2 (0.01) 8.47 (7.57–9.47) 1.56 (1.23–2.00) 5.14 (4.15–6.37)
Hallucinogens 1.2 (0.03) 0.2 (0.02) 0.3 (0.01) 5.36 (4.81–5.97) 1.78 (1.34–2.37) 2.49 (1.99–3.11)
Stimulants 1.4 (0.04) 0.2 (0.02) 0.3 (0.01) 4.43 (3.96–4.95) 1.30 (1.03–1.64) 3.17 (2.57–3.90)
aCurrent smokers were persons who reported smoking ≥ 100 cigarettes during their lifetime and who, at the time of interview, reported 

smoking every day or some days in the past 30 days.
bFormer smokers were persons who reported smoking ≥ 100 cigarettes during their lifetime and who, at the time of interview, reported smoking 

no cigarettes during the past 30 days.
cNever smokers were persons who reported smoking < 100 cigarettes during their lifetime.
dAdjusted for sociodemographics (age, sex, marital status, education, income, race/ethnicity) and calendar year (categorical).
Abbreviations: AOR = adjusted odds ratio, CI = confidence interval, SE = standard error.

aggregation of the 13 datasets, a new weight was created by 
dividing the original weight by 13.

Measures
Sociodemographic variables. Sociodemographic 

variables for this study included sex, race/ethnicity (non-
Hispanic White, non-Hispanic Black/African American, 
Hispanic, Other [ie, non-Hispanic Native American/Alaska 
Native, non-Hispanic Native Hawaiian/Other Pacific 
Islander, non-Hispanic Asian, non-Hispanic more than 
1 race]), age (12–17 years, 18–25 years, 26–34 years, 35+ 
years), and annual income (< $20,000, $20,000–$74,999, 
$75,000+).

Cigarette smoking variables. Current cigarette smoking 
status was assessed using the following questions: (1) “Have 
you ever smoked part or all of a cigarette?” (2) “Have you 
smoked at least 100 cigarettes in your entire life?” and (3) 
“During the past 30 days, have you smoked part or all of a 
cigarette?” Individuals who reported smoking fewer than 100 
cigarettes in their lifetime were classified as never smokers. 
Individuals who reported smoking at least 100 cigarettes in 
their lifetime and at least 1 cigarette within the past 30 days 
were classified as current smokers. Individuals who did not 
meet criteria for classification as never smokers or current 
smokers were classified as former smokers (ie, individuals 
who have smoked 100 lifetime cigarettes but 0 in the past 
30 days).

Illicit drug use variables. Participants reported whether 
they have ever used illicit drugs in their lifetime, and the 
time since their last use, separately for cannabis, opioids 
(including heroin and prescription pain medications), 
cocaine, hallucinogens, and non-cocaine stimulants (eg, 
methamphetamine). Participants who reported using drugs 
“within the past 30 days” were classified as past-month users.

Statistical Analysis
Data were weighted to reflect the complex design of 

the NSDUH sample and were analyzed with SAS-callable 
SUDAAN (RTI International; Research Triangle Park, 
North Carolina) to obtain proper standard error estimates 

for the cross-tabulations. First, we examined the combined 
prevalence of past-month illicit drug use by smoking status 
(current smokers, former smokers, and never smokers) from 
2002 to 2014. Second, we examined whether the prevalence 
of illicit drug use changed from 2002 to 2014. Third, we 
examined whether prevalence of past-month drug use 
changed differentially in current smokers, former smokers, 
and never smokers. Fourth, we examined differential time 
trends by smoking status separately for each illicit drug.

Linear time trends of past-month drug use were assessed 
using logistic regression models with continuous year as the 
predictor. Multivariable logistic regression was then used to 
adjust for demographics (sex, age, race/ethnicity, income). 
Additionally, we tested a 2-way interaction term between 
year and smoking status for each illicit drug use variable. A 
significant (P < .05) interaction indicates that illicit drug use 
trends differed by smoking status.

RESULTS

Pooled Prevalence of Illicit Drug Use Among Current, 
Former, and Never Smokers in the United States

Between 2002 and 2014, approximately 20.81% of current 
cigarette smokers used an illicit drug in the past month, 
compared with 5.56% of former smokers and 5.25% of never 
smokers (Table 1). After we adjusted for demographics, 
past-month illicit drug use remained more common among 
current smokers compared with former smokers (adjusted 
odds ratio [AOR] = 2.38) and more common among former 
smokers compared with never smokers (AOR = 1.99). The 
largest difference in illicit drug use prevalence was between 
current smokers and never smokers (AOR = 4.79). Similar 
patterns were observed when examining specific classes of 
illicit drugs including opioids, cocaine, hallucinogens, and 
stimulants (Table 1).

Prevalence of Illicit Drug Use in the United States: 
Trends Over Time, 2002–2014

From 2002 to 2014, the prevalence of any past-month 
illicit drug use increased from 8.31% to 10.30% (AOR = 1.03, 
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P < .001) (Table 2). The use of cannabis increased over time 
(AOR = 1.04, P < .001) (Table 3), but the use of other drugs 
(ie, examined as a single, non-cannabis aggregate) did not 
show significant trends over time (AOR = 1.00, P = .12) (Table 
4). When each drug was examined individually, there was a 
positive trend over time for use of hallucinogens (AOR = 1.01, 
P = .02), nonsignificant trends over time for use of opioids 
(AOR = 1.00, P = .82) and stimulants (AOR = 1.00, P = .95), 
and a negative trend over time for use of cocaine (AOR = 0.96, 
P < .001) (Figure 1C–F; Supplementary eTables 1–4).

Prevalence of Illicit Drug Use Among Current, Former, 
and Never Smokers in the United States: Trends Over 
Time, 2002–2014

Any illicit drugs. From 2002 to 2014, past-month use 
of any illicit drugs (ie, for all drugs considered including 
cannabis) significantly increased among current, former, 
and never smokers (Figure 1A; Table 2). The rate of increase 
was more rapid among former smokers than both current 
(adjusted P = .0003) and never (adjusted P < .00001) smokers. 
The comparison between the rate of increase in current versus 
never smokers did not reach significance (adjusted P = .05).

Cannabis. From 2002 to 2014, past-month cannabis use 
increased among current, former, and never smokers (Figure 
1B; Table 3). Although the prevalence of cannabis use across 
years was 3–5 times higher among current versus former 
and never smokers (Table 1), the rate of increase over time 
was significantly faster among former smokers than never 
smokers (adjusted P = .0001) and current smokers (adjusted 

P = .0009) (Table 3). The rate of increase between current 
smokers and never smokers did not differ (adjusted P = .69).

Illicit drugs except cannabis. After removing cannabis 
from the “illicit drugs” category, the prevalence of illicit 
drug use did not change among current (adjusted P = .42) 
and never smokers (adjusted P = .17) (Table 4). Although 
these 2 groups initially showed trends toward a decline in 
past-month drug use prior to adjusting for demographics, 
these declines were no longer evident after adjustment 
(Table 4). In contrast, illicit drug use significantly increased 
among former smokers, and this trend remained significant 
after adjustment for demographics (adjusted P = .002). This 
increasing trend significantly differed from trends among 
never (adjusted P = .008) and current (adjusted P = .002) 
smokers.

Opioids. In 2014, 4.12% of current smokers, 1.39% of 
former smokers, and 1.08% of nonsmokers used opioids 
in the past month (Supplementary eTable 1). From 2002 
to 2014, the prevalence of past-month opioid use increased 
among current (adjusted P = .0005) and former (adjusted 
P = .04) smokers but did not change in never smokers 
(adjusted P = .12) (Figure 1C; Supplementary eTable 1). 
The change in prevalence of opioid use over time differed 
significantly between current smokers and never smokers 
(adjusted P = .004) and between former smokers and never 
smokers (adjusted P = .02).

Cocaine. In 2014, 1.91% of current smokers, 0.24% of 
former smokers, and 0.26% of nonsmokers used cocaine in 
the past month (Supplementary eTable 2). The prevalence of 

Table 2. Prevalence of and Linear Trend for Any Past-Month Illicit Drug Use and Tobacco Status Among Persons 12 Years and 
Older, National Survey on Drug Use and Health (NSDUH) 2002–2014a

Trends

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

OR (95% CI)
t Test (P Value)

β (95% CL)

AORb (95% CI)
t Test (P Value)

β (95% CL)
Illicit drug users in 

total sample (n)
7,037 7,241 6,965 7,006 6,712 6,800 6,866 7,413 7,719 7,637 7,301 7,274 7,054 1.02 (1.02–1.02)

t = 11.6 (< .001)
0.02 (0.01, 0.02)

1.03 (1.03–1.03)
t = 16.9 (< .001)
0.03 (0.03, 0.03)% Total NSDUH 8.3 8.3 8.0 8.1 8.2 8.0 8.1 8.8 9.1 8.8 9.2 9.4 10.3

SE 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Current smokersc (n) 3,901 3,930 3,750 3,676 3,527 3,575 3,503 3,687 3,694 3,554 3,344 3,152 3,063 1.03 (1.02–1.03)

t = 9.8 (< .001)
0.03 (0.02, 0.03)

1.04 (1.03–1.05)
t = 14.1 (< .001)
0.04 (0.03, 0.05)

% Drug user 18.9 19.4 19.4 19.4 19.7 19.3 19.9 21.8 22.0 21.1 22.3 23.5 24.6
SE 0.6 0.5 0.4 0.5 0.6 0.5 0.6 0.5 0.6 0.6 0.7 0.7 0.5

Former smokersd (n) 460 478 463 460 446 428 446 484 558 514 563 571 785 1.06 (1.05–1.07)
t = 10.0 (< .001)
0.06 (0.05, 0.07)

1.07 (1.06–1.08)
t = 10.6 (< .001)
0.07 (0.05, 0.08)

% Drug user 4.8 4.1 4.4 4.3 5.1 4.5 4.7 5.2 6.2 6.0 7.1 6.6 8.7
SE 0.4 0.23 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.6 0.5 0.4

Never smokerse (n) 2,676 2,833 2,752 2,870 2,739 2,797 2,917 3,242 3,467 3,569 3,394 3,551 3,206 1.02 (1.02–1.03)
t = 7.4 (< .001)
0.02 (0.02, 0.03)

1.03 (1.02–1.03)
t = 8.6 (< .001)
0.03 (0.02, 0.03)

% Drug user 5.1 5.1 4.7 4.8 4.7 4.9 4.9 5.2 5.5 5.6 5.5 5.7 6.3
SE 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

Differential time trend Fdf (P Value) Fdf (P Value)
Year as continuous × smoking status (in 3 categories) F2 = 17.5 (.0000) F2 = 14.4 (< .001)
Year as continuous × smoking (current vs never smokers) F1 = 1.5 (.22) F1 = 3.9 (.05)
Year as continuous × smoking (former vs never smokers) F1 = 35.0 (< .001) F1 = 28.8 (< .001)
Year as continuous × smoking (current vs former smokers) F1 = 23.0 (< .001) F1 = 14.0 (.0003)
aPercentages shown are weighted.
bAdjusted for sex, age, race, income, education.
cCurrent smokers were persons who reported smoking ≥ 100 cigarettes during their lifetime and who, at the time of interview, reported smoking every day or 

some days in the past 30 days.
dFormer smokers were persons who reported smoking ≥ 100 cigarettes during their lifetime and who, at the time of interview, reported smoking no cigarettes 

during the past 30 days.
eNever smokers were persons who reported smoking < 100 cigarettes during their lifetime.
Abbreviations: AOR = adjusted odds ratio, CI = confidence interval, CL = confidence limits, OR = odds ratio, SE = standard error.



Yo
u 

ar
e 

pr
oh

ib
it

ed
 fr

om
 m

ak
in

g 
th

is
 P

D
F 

pu
bl

ic
ly

 a
va

ila
bl

e.

For reprints or permissions, contact permissions@psychiatrist.com. ♦ © 2018 Copyright Physicians Postgraduate Press, Inc.

It is illegal to post this copyrighted PDF on any website.

     e5J Clin Psychiatry 79:3, May/June 2018

Illicit Drug Use in Cigarette Smokers

Table 3. Prevalence of and Linear Trend for Any Past-Month Cannabis Use and Tobacco Status Among Persons 12 Years and 
Older, National Survey on Drug Use and Health (NSDUH) 2002–2014a

Trends

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

OR (95% CI)
t Test (P Value)

β (95% CL)

AORb (95% CI)
t Test (P Value)

β (95% CL)
Illicit drug users in 

total sample (n)
5,612 5,733 5,473 5,387 5,191 5,272 5,432 5,972 6,253 6,366 6,073 6,128 5,973 1.03 (1.02–1.03)

t = 14.9 (< .001)
0.03 (0.02, 0.03)

1.04 (1.03–1.04)
t = 19.2 (< .001)
0.04 (0.03, 0.04)% Total NSDUH 6.2 6.2 6.1 6.0 6.1 5.8 6.1 6.7 7.0 7.0 7.3 7.6 8.5

SE 0.2 0.2 0.1 0.1 0.2 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.1
Current smokersc (n) 3,376 3,376 3,200 3,073 2,980 2,986 2,986 3,154 3,164 3,127 2,924 2,770 2,726 1.03 (1.03–1.04)

t = 11.6 (< .001)
0.03 (0.03, 0.04)

1.04 (1.04–1.05)
t = 15.6 (< .001)
0.05 (0.04, 0.05)

% Cannabis user 15.0 16.0 15.9 15.7 15.7 15.1 16.2 17.7 18.0 17.9 18.7 20.1 21.6
SE 0.5 0.5 0.4 0.4 0.5 0.4 0.6 0.5 0.6 0.6 0.7 0.7 0.5

Former smokersd (n) 373 386 373 354 348 331 348 395 464 422 462 477 677 1.07 (1.05–1.08)
t = 10.1 (< .001)
0.07 (0.05, 0.08)

1.08 (1.06–1.09)
t = 10.6 (< .001)
0.07 (0.06, 0.09)

% Cannabis user 3.7 3.3 3.5 3.2 3.6 3.4 3.5 4.2 4.8 4.8 5.7 5.3 7.3
SE 0.3 0.2 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.5 0.4 0.4

Never smokerse (n) 1,863 1,971 1,900 1,960 1,863 1,955 2,098 2,423 2,625 2,787 2,687 2,881 2,570 1.04 (1.03–1.05)
t = 11.9 (< .001)
0.04 (0.03, 0.04)

1.04 (1.04–1.05)
t = 12.7 (< .001)
0.04 (0.04, 0.05)

% Cannabis user 3.3 3.3 3.1 3.1 3.1 3.1 3.3 3.5 3.9 4.2 4.0 4.4 4.8
SE 0.1 0.2 0.2 0.1 0.1 0.1 0.2 0.1 0.1 0.2 0.1 0.1 0.1

Differential time trend Fdf (P Value) Fdf (P Value)
Year as continuous × smoking status (in 3 categories) F2 = 10.1 (.0001) F2 = 7.5 (.0008)
Year as continuous × smoking (current vs never smokers) F1 = 1.7 (.1940) F1 = 0.2 (.6882)
Year as continuous × smoking (former vs never smokers) F1 = 15.0 (.0002) F1 = 15.2 (.0001)
Year as continuous × smoking (current vs former smokers) F1 = 20.1 (< .001) F1 = 11.5 (.0009)
aPercentages shown are weighted.
bAdjusted for sex, age, race, income, education.
cCurrent smokers were persons who reported smoking ≥ 100 cigarettes during their lifetime and who, at the time of interview, reported smoking every day or 

some days in the past 30 days.
dFormer smokers were persons who reported smoking ≥ 100 cigarettes during their lifetime and who, at the time of interview, reported smoking no cigarettes 

during the past 30 days.
eNever smokers were persons who reported smoking < 100 cigarettes during their lifetime.
Abbreviations: AOR = adjusted odds ratio, CI = confidence interval, CL = confidence limits, OR = odds ratio, SE = standard error.

Table 4. Prevalence of and Linear Trend for Any Past-Month Illicit Drug Use (Except Cannabis) and Tobacco Status Among 
Persons 12 Years and Older,  National Survey on Drug Use and Health (NSDUH) 2002–2014a

Trends

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

OR (95% CI)
t Test (P Value)

β (95% CL)

AORb (95% CI)
t Test (P Value)

β (95% CL)
Illicit drug use 

except cannabis 
in total sample (n)

2,990 3,108 3,040 3,146 3,033 2,977 2,910 3,030 2,999 2,766 2,574 2,388 2,201 0.99 (0.98–1.00)
t = −4.3 (< .0001)
−0.01 (−0.02, −0.007)

1.00 (0.99–1.00)
t = −1.6 (.12)
−0.005 (−0.01, 0.001)

% Total NSDUH 3.8 3.8 3.4 3.6 3.8 3.7 3.5 3.7 3.6 3.1 3.5 3.3 3.3
SE 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.1

Current smokersc (n) 1,663 1,679 1,641 1,684 1,590 1,608 1,528 1,598 1,564 1,398 1,267 1,157 990 0.99 (0.99–1.00)
t = −1.7 (.09)
−0.006 (−0.01, 0.001)

1.00 (1.00–1.01)
t = 0.8 (.42)
0.003 (−0.004, 0.01)

% Non–cannabis 
user

8.9 8.7 8.4 8.7 9.1 9.1 8.6 9.3 9.0 7.8 8.5 8.6 7.8

SE 0.4 0.4 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.3 0.5 0.5 0.3
Former smokersd (n) 157 178 166 179 159 167 172 150 183 161 176 160 206 1.03 (1.01–1.05)

t = 2.6 (.009)
0.03 (0.01, 0.05)

1.03 (1.01–1.06)
t = 3.2 (.002)

0.03 (0.01, 0.05)
% Non–cannabis 

user
1.8 1.6 1.4 1.6 1.9 1.9 1.9 1.5 2.1 1.8 2.3 2.0 2.3

SE 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.2 0.4 0.2 0.2
Never smokerse (n) 1,170 1,251 1,233 1,283 1,284 1,202 1,210 1,282 1,252 1,207 1,131 1,071 1,005 0.99 (0.98–1.00)

t = −2.8 (.005)
−0.01 (−0.02, −0.004)

0.99 (0.98–1.00)
t = −1.4 (.17)
−0.007 (−0.02, 0.003)

% Non–cannabis 
user

2.3 2.5 2.2 2.3 2.4 2.3 2.2 2.4 2.1 2.0 2.2 2.0 2.2

SE 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Differential time trend Fdf (P Value) Fdf (P Value)
Year as continuous × smoking status (in 3 categories) F2 = 6.1 (.003) F2 = 5.1 (.007)
Year as continuous × smoking (current vs never smokers) F1 = 1.2 (.27) F1 = 1.0 (.32)
Year as continuous × smoking (former vs never smokers) F1 = 12.2 (.0006) F1 = 10.4 (.002)
Year as continuous × smoking (current vs former smokers) F1 = 9.2 (.003) F1 = 7.2 (.008)
aPercentages shown are weighted.
bAdjusted for sex, age, race, income, education.
cCurrent smokers were persons who reported smoking ≥ 100 cigarettes during their lifetime and who, at the time of interview, reported smoking every day or 

some days in the past 30 days.
dFormer smokers were persons who reported smoking ≥ 100 cigarettes during their lifetime and who, at the time of interview, reported smoking no cigarettes 

during the past 30 days.
eNever smokers were persons who reported smoking < 100 cigarettes during their lifetime.
Abbreviations: AOR = adjusted odds ratio, CI = confidence interval, CL = confidence limits, OR = odds ratio, SE = standard error.
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cocaine use declined significantly over time among current 
(adjusted P < .0001) and never (adjusted P = .003) smokers. 
There was no change among former smokers (adjusted 
P = .67) (Figure 1D; Supplementary eTable 2). No significant 
differences emerged among any of the 3 smoking groups 
in the rate change of cocaine use (all interaction-adjusted 
P values > .23).

Hallucinogens. In 2014, 1.37% of current smokers, 
0.27% of former smokers, and 0.24% of nonsmokers used 
hallucinogens in the past month (Supplementary eTable 
3). The prevalence of hallucinogen use increased over time 
among current (adjusted P < .001) and former (adjusted 
P = .02) smokers, but not among never smokers (adjusted 
P = .25) (Figure 1E; Supplementary eTable 3). The rates of 
changes in hallucinogen use did not significantly differ over 
time among the 3 smoking groups (all interaction-adjusted 
P values > .07).

Non-cocaine stimulants. In 2014, 1.47% of current 
smokers, 0.30% of former smokers, and 0.41% of 
nonsmokers used non-cocaine stimulants in the past 
month (Supplementary eTable 4). Former smokers showed 
a decline in non-cocaine stimulant use after adjusting for 
demographics (P = .03), but this decline was not evident 
prior to adjustment (P = .09). There were no trends over time 
in either current (adjusted P = .78) or never (adjusted P = .46) 
smokers (Figure 1F; Supplementary eTable 4). No differences 
emerged in rates of change over time among the 3 smoking 
groups (all interaction-adjusted P values > .07).

DISCUSSION

This study has 4 main findings. First, illicit drug use was 
more common among current cigarette smokers than among 
former or never smokers. The prevalence of drug use for all 
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Figure 1. Time Trends for Prevalence of Illicit Drug Use From 2002 to 2014 in the United States General Population as a Function 
of Smoking Status (Current Smokers, Former Smokers, Never Smokers)a

aPlease note that, to ensure readability of each figure part, the y-axes have different values. For detailed statistics on panels A and B, see Tables 2–4. For 
detailed statistics on panels C–F, see supplementary tables.

bDenotes a difference from current smokers (P < .05).
cDenotes a difference from former smokers (P < .05).
dDenotes a difference from never smokers (P < .05).
eIncludes heroin and illegally used prescription pain medicine.
fIncludes amphetamine, methamphetamine, and illegally used prescription stimulants.
Abbreviation: AOR = adjusted odds ratio (adjusted for sociodemographics).
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classes of drugs (ie, cannabis, opioids, cocaine, hallucinogens, 
and non-cocaine stimulants) was higher among current 
smokers relative to former and never smokers. These results 
are consistent with prior work showing strong linkages 
between cigarette smoking and illicit drug use/substance use 
disorders.10–17 Clinical interventions that target the use of 
cigarettes and illicit drugs could be helpful in reducing use of 
both substances, as shown in some47,48 but not all49 studies.

Second, the prevalence of any illicit drug use increased in 
the US population from 2002 to 2014. This trend was largely 
driven by cannabis use, consistent with recent findings.22–25 
When cannabis was removed from the analyses (a novel 
contribution of our study), there was no significant change 
in prevalence of any illicit drug use from 2002 to 2014 in 
the overall population. When each drug was subsequently 
inspected individually, however, hallucinogen and cannabis 
use increased, cocaine use declined, and no changes were 
observed in the prevalence of opioid or stimulant use over 
this period. Thus, an increase in illicit drug use was observed 
overall from 2002 to 2014, yet the direction and strength of 
these trends differed by drug type.

Third, trends in illicit drug use differed by cigarette use 
status. While the prevalence of illicit drug use is consistently 
highest among cigarette smokers, the most rapid increases 
in drug use were observed among former smokers. For 
cannabis, one potential explanation of the more rapid 
escalation in former smokers is that cannabis may partially 
serve as a substitute for cigarettes.50,51 Recent data also 
suggest, however, that cannabis use among former smokers 
is associated with increased risk of relapse to cigarette 
smoking.21 Thus, further work incorporating longitudinal 
data is needed to understand potential drivers of these 
increases in former smokers—not just for cannabis, but 
also for opioids, stimulants, and hallucinogens. It will also 
be important to determine in former smokers whether and 
to what degree these increases in illicit drug use may affect 
physical health or cigarette use status.

Fourth, although former smokers showed the fastest 
escalation of illicit drug use, an escalating prevalence in 
the use of cannabis, opioids, and hallucinogens was also 
observed among current smokers. The escalation in opioid 
use among current smokers may be especially important, 
considering the current opioid epidemic in the United 
States,52,53 and especially in light of data that suggest certain 
smoking cessation medications (eg, varenicline) may be less 
efficacious in the presence of opioid use.54

Although the “hardening hypothesis” has received mixed 
support, especially in terms of observed increases in nicotine 
dependence among smokers over time,55–59 our findings are 
not incongruous with the basic premise of this hypothesis, 
which is to suggest that today’s remaining smokers may 
have more trouble quitting because of an increasing 
preponderance of potential barriers to smoking. Specifically, 
we found that use of some illicit drugs is increasing among 
smokers, adding to other recent findings of increases in 
depression,33 severe psychological distress,34 and anxiety35 
among cigarette smokers. Yet, we also found that the rate of 

increase in drug use is most rapid among former smokers. If 
the hardening hypothesis was fully supported, the most rapid 
increase theoretically would have occurred among current 
smokers. In sum, the weight of the evidence increasingly 
suggests that mental health and substance use problems 
are increasing among smokers, whereas the evidence for 
increases in nicotine dependence per se is less consistent.

Study limitations include the following. First, analyses 
used a dichotomous assessment of past-month illicit drug use 
(yes/no), a decision that was based on the distributions of the 
data (preponderance of zeros, especially for non-cannabis 
illicit drugs). The study cannot speak to how the frequency 
or quantity of illicit drug use may have changed over time. 
Second, retrospective recall or social desirability biases may 
have influenced the observed effects. Yet, underreporting 
is unlikely to be differentially problematic among smokers 
relative to former and never smokers, and, even so, 
underreporting would likely strengthen these findings. 
Third, sample sizes for individual illicit drugs were small 
in certain cells, especially for former smokers, potentially 
limiting our ability to significantly detect subtle trends. Cell 
sizes were also insufficient for examining individual drug 
use trends stratified by both smoking status and relevant 
demographic characteristics (eg, age) and were insufficient 
for performing analyses that corrected for, or parsed out, the 
effects of using multiple illicit drugs.

In summary, to our knowledge, this is the first study to 
investigate trends in the prevalence of illicit drug use by 
smoking status over time in the general US population. 
Past-month illicit drug use was highest in current smokers 
overall, and rates of illicit drug use increased in this group 
over time. Thus, illicit drug use remains more prevalent, and 
increasingly so in the case of cannabis and opioids, among 
persons who use cigarettes relative to former and never 
smokers. Yet, the most rapid increase in illicit drug use was 
observed among former smokers. This finding is potentially 
consequential both because this group outnumbers current 
smokers in the general population and because cannabis use 
has been shown to be associated with increased risk of relapse 
to cigarette use.21 Future research is needed to uncover 
the reasons for this increase in drug use among former 
smokers, which segments of this population—especially as 
former smokers tend to be older relative to the overall age 
distribution27—are most affected, and whether and to what 
degree illicit drug use may be consequential for tobacco 
use over time. More broadly, next steps in both research 
and clinical intervention need to address the increasingly 
intertwined problems of illicit drug use and cigarette use, 
especially if these trends continue in the years ahead.
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Supplemental 1 

Supplementary eTable 1. Prevalence of and linear trend for any past month opioids and tobacco status National Survey on Drug Use and Health among persons 
12 years and older (NSDUH), 2002-2014 

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Trends 

wt% (SE) 
OR (95% CI); 

t-test (p-value);
Beta (95% CL)

AOR* (95% CI); 
t-test (p-value);
Beta (95% CL)

Past-month opioid 
use 1566 1724 1684 1734 1710 1681 1703 1841 1689 1586 1496 1287 1119 0.99 (0.98 - 1.00) 

t=-2.0 (0.04) 
-0.008 (-0.02, -0.002)

1.00 (0.99 - 1.01) 
t=0.2 (0.82) 

0.0009 (-0.007, 0.01) % total NSDUH 1.9 2.0 1.9 1.9 2.1 2.1 2.0 2.1 2.1 1.8 2.0 1.8 1.7 
SE 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 
Current smokers1 (n) 826 902 915 909 915 910 915 1001 895 812 745 626 513 1.01 (1.00 - 1.01) 

t=1.1 (0.28) 
0.005 (-0.004, 0.01) 

1.02 (1.01 - 1.03) 
t=3.5 (0.0005) 

0.02 (0.007, 0.03) 
% opioid user 4.2 4.4 4.6 4.3 4.8 5.0 4.7 5.5 5.2 4.5 4.7 4.7 4.1 
SE 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.3 
Former smokers2 (n) 96 99 84 112 87 98 112 88 108 88 99 87 110 1.02 (1.00 - 1.05) 

t=1.6 (0.11) 
0.02 (-0.005, 0.05) 

1.03 (1.00 - 1.05) 
t=2.1 (0.04) 

0.03 (0.002, 0.05) 
% opioid user 1.2 1.0 0.6 1.0 1.1 1.1 1.3 0.7 1.4 0.9 1.3 1.0 1.4 
SE 0.2 0.2 0.1 0.1 0.2 0.2 0.2 0.1 0.2 0.2 0.2 0.2 0.2 
Never-Smokers3 (n) 644 723 685 713 708 673 676 752 686 686 652 574 496 0.99 (0.98 - 1.00) 

t=-2.6 (0.01) 
-0.01 (-0.03, -0.003)

0.99 (0.98 - 1.00) 
t=-1.5 (0.12) 

-0.009 (-0.02, 0.003)
% opioid user 1.2 1.4 1.2 1.3 1.3 1.3 1.2 1.4 1.2 1.2 1.3 1.1 1.1 
SE 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 
Differential time trend: year as continuous x smoking status (in 3 categories)  F(2)=5.3 (0.006) F(2)=5.5 (0.005) 
Differential time trend: year as continuous x smoking (current vs. never smokers)      F(1)=8.4 (0.004) F(1)=8.5 (0.004) 
Differential time trend: year as continuous x smoking (former vs. never smokers)      F(1)=6.3 (0.01) F(1)=5.6 (0.02) 
Differential time trend: year as continuous x smoking (current vs. former smokers)      F(1)=1.5 (0.23) F(1)=0.8 (0.37) 
AOR, adjusted odds ratio; CI, confidence interval; OR, odds ratio; SE, standard error; wt, weighted 
*Adjusted for sex, age, race, income, education
1Current smokers were persons who reported smoking ≥ 100 cigarettes during their lifetime and who, at the time of interview, reported smoking every day or some days in
the past 30 days.
2 Former smokers were persons who reported smoking ≥ 100 cigarettes during their lifetime and who, at the time of interview, reported not smoking any cigarettes during the
past 30 days.
3 Never smokers were persons who reported never smoking ≥ 100 cigarettes during their lifetime.
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Supplemental 2 

Supplementary eTable 2. Prevalence of and linear trend for any past month cocaine and tobacco status National Survey on Drug Use and Health among 
persons 12 years and older (NSDUH), 2002-2014 

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Trends 

wt% (SE) 
OR (95% CI); 

t-test (p-value);
Beta (95% CL)

AOR* (95% CI); 
t-test (p-value);
Beta (95% CL)

Past-month cocaine 
use 648 685 659 717 652 592 512 429 430 414 363 368 363 0.95 (0.94 - 0.96) 

t=-9.4 (<0.001) 
-0.05 (-0.06, -0.04)

0.96 (0.95 - 0.97) 
t=-8.2 (<0.001) 

-0.04 (-0.05, -0.03)% total NSDUH 0.9 1.0 0.8 1.0 1.0 0.9 0.8 0.7 0.6 0.5 0.6 0.6 0.6 
SE 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.04 0.04 0.1 0.1 0.1 
Current smokers1 (n) 509 516 523 558 474 455 384 316 309 301 267 265 231 0.96 (0.95 - 0.97) 

t=-6.3 (<0.001) 
-0.04 (-0.05, -0.03)

0.96 (0.95 - 0.98) 
t=-5.6 (<0.001) 

-0.04 (-0.05, -0.02)
% cocaine user 2.9 3.2 2.7 3.2 3.1 3.1 2.5 2.3 2.2 1.8 2.4 2.2 1.9 
SE 0.2 0.3 0.2 0.2 0.3 0.3 0.2 0.3 0.2 0.2 0.3 0.2 0.2 
Former smokers2 (n) 28 37 30 29 32 20 26 16 29 17 17 18 25 0.98 (0.94 - 1.02) 

t=-0.8 (0.42) 
-0.02 (-0.06, 0.02)

0.99 (0.95 - 1.03) 
t=-0.4 (0.67) 

-0.01 (-0.05, 0.03)
% cocaine user 0.2 0.3 0.3 0.3 0.4 0.2 0.4 0.2 0.2 0.2 0.3 0.3 0.2 
SE 0.1 0.1 0.1 0.04 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 
Never-Smokers3 (n) 111 132 106 130 146 117 102 97 92 96 79 85 107 0.96 (0.94 - 0.99) 

t=-3.3 (0.001) 
-0.04 (-0.06, -0.01)

0.97 (0.95 - 0.99) 
t=-3.0 (0.003) 

-0.03 (-0.05, -0.01)
% cocaine user 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.2 0.1 0.2 0.2 0.2 0.3 
SE 0.04 0.04 0.04 0.03 0.04 0.1 0.04 0.1 0.02 0.03 0.03 0.04 0.04 
Differential time trend: year as continuous x smoking status (in 3 categories)  F(2)=0.6 (0.56)    F(2)=0.5 (0.61)    
Differential time trend: year as continuous x smoking (current vs. never smokers)      F(1)=0.2 (0.69) F(1)=0.2 (0.69) 
Differential time trend: year as continuous x smoking (former vs. never smokers)      F(1)=0.7 (0.41) F(1)=0.7 (0.41) 
Differential time trend: year as continuous x smoking (current vs. former smokers)      F(1)=1.3 (0.29) F(1)=1.0 (0.23) 
AOR, adjusted odds ratio; CI, confidence interval; OR, odds ratio; SE, standard error; wt, weighted 
*Adjusted for sex, age, race, income, education
1Current smokers were persons who reported smoking ≥ 100 cigarettes during their lifetime and who, at the time of interview, reported smoking every day or some days in
the past 30 days.
2 Former smokers were persons who reported smoking ≥ 100 cigarettes during their lifetime and who, at the time of interview, reported not smoking any cigarettes during
the past 30 days.
3 Never smokers were persons who reported never smoking ≥ 100 cigarettes during their lifetime.
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Supplemental 3 

Supplementary eTable 3. Prevalence of and linear trend for any past month hallucinogens and tobacco status National Survey on Drug Use and Health 
among persons 12 years and older (NSDUH), 2002-2014 

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Trends 

wt% (SE) 
OR (95% CI); 

t-test (p-value);
Beta (95% CL)

AOR* (95% CI); 
t-test (p-value);
Beta (95% CL)

Hallucinogens1 575 524 482 503 440 480 532 534 593 506 484 451 357 1.01 (0.99 - 1.02) 
t=1.1 (0.29) 

0.001 (-0.001, 0.02) 

1.01 (1.00 - 1.03) 
t=2.3 (0.02) 

0.01 (0.001, 0.03) 
% total NSDUH 0.5 0.5 0.4 0.4 0.4 0.4 0.4 0.5 0.5 0.4 0.4 0.5 0.5 
SE 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.03 0.03 0.1 0.04 
Current smokers2 (n) 373 341 288 313 264 302 327 317 353 306 259 253 197 1.01 (1.00 - 1.03) 

t=2.0 (0.05) 
0.01 (-0.0001, 0.03) 

1.03 (1.02 - 1.05) 
t=4.4 (<0.001) 

0.03 (0.02, 0.05) 
% hallucinogen user 1.3 1.3 1.0 1.1 1.1 1.2 1.3 1.3 1.4 1.2 1.3 1.4 1.4 
SE 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.1 
Former smokers3 (n) 22 24 22 20 14 16 17 18 30 26 28 22 30 1.08 (1.01 - 1.17) 

t=2.2 (0.03) 
0.08 (0.01, 0.15) 

1.09 (1.02 - 1.18) 
t=2.4 (0.02) 

0.09 (0.02, 0.17) 
% hallucinogen user 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.1 0.1 0.3 0.3 
SE 0.1 0.1 0.04 0.04 0.04 0.04 0.02 0.1 0.1 0.02 0.03 0.2 0.1 
Never-Smokers4 (n) 180 159 172 170 162 162 188 199 210 174 197 176 130 1.01 (0.99 - 1.03) 

t=0.6 (0.58) 
0.006 (-0.01, 0.03) 

1.01 (0.99 - 1.03) 
t=1.2 (0.25) 

0.01 (-0.009, 0.03) 
% hallucinogen user 0.3 0.3 0.2 0.2 0.3 0.2 0.2 0.3 0.3 0.2 0.3 0.3 0.2 
SE 0.02 0.03 0.03 0.03 0.04 0.03 0.02 0.03 0.02 0.02 0.03 0.05 0.03 
Differential time trend: year as continuous x smoking status (in 3 categories)  F(2)=1.8 (0.17)    F(2)=1.9 (0.16)    
Differential time trend: year as continuous x smoking (current vs. never smokers)      F(1)=0.4 (0.51) F(1)=1.2 (0.27) 
Differential time trend: year as continuous x smoking (former vs. never smokers)      F(1)=3.6 (0.06) F(1)=3.4 (0.07) 
Differential time trend: year as continuous x smoking (current vs. former smokers)      F(1)=3.3 (0.07) F(1)=2.5 (0.12) 

AOR, adjusted odds ratio; CI, confidence interval; OR, odds ratio; SE, standard error; wt, weighted 
*Adjusted for sex, age, race, income, education
1Current smokers were persons who reported smoking ≥ 100 cigarettes during their lifetime and who, at the time of interview, reported smoking every day or some
days in the past 30 days.
2 Former smokers were persons who reported smoking ≥ 100 cigarettes during their lifetime and who, at the time of interview, reported not smoking any cigarettes
during the past 30 days.
3 Never smokers were persons who reported never smoking ≥ 100 cigarettes during their lifetime.
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Supplementary eTable 4. Prevalence of and linear trend for any past month stimulants and tobacco status National Survey on Drug Use and Health among persons 
12 years and older (NSDUH), 2002-2014. 

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Trends 

wt% (SE) 
OR (95% CI); 

t-test (p-value);
Beta (95% CL)

AOR* (95% CI); 
t-test (p-value);
Beta (95% CL)

Stimulants1 (n) 480 485 525 489 451 384 355 426 389 366 386 412 405 0.99 (0.98 - 1.00) 
t=-1.4 (0.16) 

-0.01 (-0.02, 0.004)

1.00 (0.99 - 1.01) 
t=-0.1 (0.95) 

-0.0005 (-0.01, 0.01)
% total NSDUH 0.6 0.6 0.6 0.5 0.6 0.5 0.4 0.5 0.4 0.4 0.5 0.5 0.6 
SE 0.1 0.04 0.04 0.04 0.1 0.04 0.03 0.04 0.03 0.03 0.04 0.05 0.04 
Current smokers2 (n) 311 312 349 315 265 245 202 276 239 232 231 233 204 0.99 (0.97 - 1.01) 

t=-1.0 (0.30) 
-0.009 (-0.03 0.01)

1.00 (0.99 - 1.02) 
t=0.3 (0.78) 

0.003 (-0.01, 0.02) 
% stimulant user 1.6 1.6 1.5 1.4 1.5 1.3 1.0 1.7 1.3 1.2 1.2 1.6 1.5 
SE 0.2 0.1 0.1 0.2 0.1 0.2 0.1 0.2 0.1 0.1 0.2 0.2 0.1 
Former smokers3 (n) 19 24 29 22 20 19 15 15 27 16 22 23 31 1.04 (0.99 - 1.10) 

t=1.7 (0.09) 
0.04 (-0.006, 0.09) 

1.06 (1.00 - 1.11) 
t=2.2 (0.03) 

0.05 (0.005, 0.10) 
% stimulant user 0.1 0.1 0.2 0.2 0.3 0.2 0.1 0.1 0.3 0.1 0.3 0.2 0.3 
SE 0.03 0.1 0.1 0.1 0.1 0.1 0.04 0.1 0.1 0.03 0.1 0.1 0.1 
Never-Smokers4 (n) 150 149 147 152 166 120 138 135 123 118 133 156 170 1.01 (0.98 - 1.03) 

t=0.5 (0.65) 
0.005 (-0.02, 0.03) 

1.01 (0.98 - 1.03) 
t=0.7 (0.46) 

0.009 (-0.02, 0.03) 
% stimulant user 0.3 0.3 0.3 0.2 0.3 0.2 0.3 0.2 0.2 0.2 0.2 0.3 0.4 
SE 0.1 0.04 0.1 0.03 0.04 0.04 0.04 0.03 0.02 0.04 0.04 0.1 0.1 
Differential time trend: year as continuous x smoking status (in 3 categories)  F(2)=2.1 (0.13) F(2)=1.7 (0.19) 
Differential time trend: year as continuous x smoking (current vs. never smokers)      F(1)=1.0 (0.32) F(1)=0.6 (0.45) 
Differential time trend: year as continuous x smoking (former vs. never smokers)      F(1)=1.9 (0.18) F(1)=2.0 (0.16) 
Differential time trend: year as continuous x smoking (current vs. former smokers)      F(1)=3.8 (0.05) F(1)=3.3 (0.07) 

AOR, adjusted odds ratio; CI, confidence interval; OR, odds ratio; SE, standard error; wt, weighted 
*Adjusted for sex, age, race, income, education
1 Stimulants and methamphetamines (CPNSTMMN)
2 Current smokers were persons who reported smoking ≥ 100 cigarettes during their lifetime and who, at the time of interview, reported smoking every day or some
days in the past 30 days.
3 Former smokers were persons who reported smoking ≥ 100 cigarettes during their lifetime and who, at the time of interview, reported not smoking any cigarettes
during the past 30 days.
4 Never smokers were persons who reported never smoking ≥ 100 cigarettes during their lifetime.
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