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Introduction

Cigarette smoking continues to be the leading cause of preventable 
death in the United States.1 Although the number of adolescents who 
start smoking has decreased or remained stable during the 2000s,2,3 

the number of young adults who do so has doubled.2 Relative to 
what we know about smoking onset among adolescents, we know 
very little about onset among young adults. In a systematic review of 
the literature on smoking onset, thousands of articles were identified 
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Abstract

Introduction: During the 2000s the number of adolescents who became new smokers in the United 
States declined while the number of young adults who did so increased. However, we do not know 
among which demographic groups these changes occurred.
Methods: We analyzed data from the 2006 to 2013 National Survey of Drug Use and Health (n = 180 
079). Multivariate linear regression models were used to assess annual trends in smoking onset 
and log-binomial regression models to assess changes over time in the risk of smoking onset 
among young adults (18- to 25-years-old) relative adolescents (12- to 17-years-old).
Results: From 2006 to 2013, the rate of onset among young adults (6.3%) was greater than among 
adolescents (1.9%). Time trends demonstrated that annual declines in smoking onset occurred 
among white young adult males and females. Rates of smoking onset increased among black and 
Hispanic young adult males with a lower rate of decline among black and Hispanic young adult 
females. There was a greater risk of smoking onset among young adults relative to adolescents 
that did not change over time.
Conclusions: Smoking onset is becoming more concentrated in the young adult than adolescent 
years. Despite this trend, there were annual declines in young adult smoking onset but not uni-
formly across racial/ethnic groups. More effective strategies to prevent young adult smoking onset 
may contribute to a further decline in adult smoking and a reduction in tobacco-related health 
disparities.
Implications: Smoking onset is becoming more concentrated in the young adult years across sex 
and racial/ethnic groups. The United States may be experiencing a period of increasing age of 
smoking onset and must develop tobacco control policies and practices informed by these changes.
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on onset among adolescents compared to tens of articles among 
young adults.4

We do know that nearly all young adults onset smoking occurs 
between the ages of 18 and 255 and that females and racial/ethnic 
minorities have relatively high rates of smoking onset during the 
young adult years.5–8 One national study found that one-third of 
women who smoke initiate during the young adult years compared 
to one-quarter of men9 and the gap in smoking onset during young 
adulthood is greater among racial/ethnic minority females.5,7,10 
Another national study found that of women who smoke, nearly 
half of black women initiate smoking in adulthood, with most onset 
occurring during the young adult years.5

The extent to which these demographic characteristics of smok-
ing onset have changed during the 2000s is not known. Yet significant 
youth focused tobacco control activity has occurred in recent dec-
ades that has contributed to a decline in adolescent smoking onset11 
but may have had limited effect on young adults.12,13 For example, 
the Synar Amendment required that for states to receive certain fed-
eral grants they had to prohibit the sale of cigarettes to minors under 
the age of 18.14 The Tobacco Master Settlement Agreement imposed 
restrictions on marketing and advertising to adolescents and funded 
the youth-targeted anti-smoking truth campaign which was associ-
ated with an estimated 450 000 fewer adolescents initiating cigarette 
smoking during the early 2000s.15,16

Knowledge on the demographic trends in smoking onset among 
young adults is necessary to target policies and resources more 
effectively, particularly for women and racial/ethnic minorities 
who have a relatively high risk of young adult onset smoking and 
most vulnerable to tobacco-related health disparities.17 For exam-
ple, when women initiate smoking they are less likely than men to 
quit18,19 and are more likely to develop health problems.20 Although 
African Americans are less likely to ever smoke, if they do initiate 
smoking they carry a disproportionate burden of tobacco-related 
diseases such as cancer.17,21,22

The purpose of this study is to examine time trends in smoking 
onset among adolescents and young adults by sex and race/ethnicity 
from 2006 to 2013. We first examine smoking onset among suc-
cessive annual cohorts of adolescent and young adult males and 
females by race/ethnicity from 2006 to 2013. We then examine 
whether the risk of smoking onset among young adults relative to 
adolescents changed between cohorts and whether changes varied 
by sex and race/ethnicity.

Youth focused tobacco control activities from the early 2000s 
such as the truth campaign were associated with a reduction in 
smoking onset among adolescents.15,23 By examining smoking onset 
among annual cohorts of adolescents and young adults from 2006 to 
2013, we will be able to determine whether the reductions in adoles-
cent smoking onset from the early to mid-2000s16,23 were sustained 
among (1) more recent cohorts of adolescents, and (2) young adults 
who were adolescents during the early 2000s when youth focused 
tobacco control activities were more intense.24

We use data from the 2006 to 2013 National Survey on Drug Use 
and Health (NSDUH), a series of annual, nationally representative, 
cross-sectional surveys of the US civilian, non-institutionalized pop-
ulation 12 years of age and older residing within the United States.

Methods

NSDUH was designed to provide prevalence estimates of drug 
use in the household population of the United States aged 12 
and older. NSDUH uses a multistage probability sample. Black/

African Americans, Hispanics, and young adults (18- to 25-years-
old) were oversampled to increase the precision of estimates for 
these groups. Surveys were administered in the home by trained 
interviewers. Interviewees were offered a monetary incentive for 
completion of the survey. Detailed survey methodology is avail-
able elsewhere.25

To anticipate medical and behavioral health service needs in 
the short and long term, policymakers are particularly interested in 
trends in recent smoking onset,2 defined as smoking onset in the past 
year.2 To estimate recent smoking onset, we examine smoking behav-
iors among adolescents (12- to 17-years-old) and young adults (18- 
to 25-years-old) who had never smoked 12 months prior to the date 
of survey interview. Nearly all adolescents (84.6%) and less than 
half (43.7%) of young adults who participated in the 2006 to 2013 
surveys never smoked 12 months prior to the date of their interview.

We also limited our sample to adolescents and young adults who 
identified as white, non-Hispanic, black, non-Hispanic, Hispanic, 
Asian/Pacific Islander, non-Hispanic, due to potential estimate bias 
because of the small sample size of adolescent and young adults from 
the remaining racial/ethnic groups. Ninety-seven percent (97.2%) of 
adolescents and ninety-eight percent (97.8%) of young adults who 
participated in the 2006 to 2013 surveys identified as one of the four 
racial/ethnic groups (eg, American Indian or Alaska Native (AIAN)).

The final study sample was 180 079, with yearly survey sam-
ple sizes for adolescents ranging from 14 027 to 15 888 and young 
adults, ranging from 6813 to 8192.

Study Measures
Smoking Onset
The primary study outcome was smoking onset among successive 
annual cohorts of young adults and adolescents from 2006 to 2013. 
Daily smoking behaviors are shown to increase the risk of develop-
ing tobacco-related disease26 for which health services are needed. 
While many adolescents and young adults have smoked a cigarette, 
not all—less than half (44.8%) according to our analysis of 2006 
to 2013 NSDUH data—escalate to the daily smoking behaviors 
shown to increase the risk of disease.26 Therefore, smoking onset—
our primary study outcome—was defined as never smoking prior 
to 12 months of the survey and in the past 12 months (1) smoking 
part or all of a cigarette and (2) doing so every day for a period of 
at least 30 days.

We also present data on the average age of smoking onset. Age of 
smoking onset was the response to the question, “How old were you 
when you first started smoking cigarettes every day?”

Independent Variable
Study predictor variables were sex (male, female), race/ethnicity 
(white, non-Hispanic, black, non-Hispanic, Hispanic, Asian/Pacific 
Islander) and successive annual cohorts of adolescents and young 
adult from 2006 to 2013. Adolescents were defined as individuals 
between the ages of 12 and 17 and young adults, between the ages 
of 18 and 25. Adolescent and young adult definitions were based on 
age groups targeted by federal tobacco control efforts. Preventing 
tobacco use among individuals as young as 12 became an emphasis 
of federal tobacco control policy during the early 1990’s when data 
emerged on the (1) relationship between early age of onset and an 
increased risk of tobacco-related disease and (2) peer influence on 
smoking particularly within school environments.27 These and other 
observations from this period including that nearly all smoking 
onset occurs in adolescence, led to the establishment in 1992 of the 
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national minimum legal age to purchase cigarettes of 18.14 During 
the 2000s, data emerged that nearly all smoking onset occurs by age 
25.27 Therefore, the cutoff age for young adults was 25.

Data for these variables were acquired from the 2006 to 2013 
NSDUH databases.

Statistical Analysis
The study addressed the following research questions: (1) Was there 
a change in the rate of smoking onset among successive annual 
cohorts of adolescents and young adults from 2006 to 2013? (2) Did 
young adults from more recent cohorts experience an increase in the 
risk of smoking onset relative to adolescents? (3) Did any of these 
changes vary by sex and race/ethnicity?

We first estimated the rate and mean age of smoking onset 
among the study sample. T-tests were used to compare the mean age 
of smoking onset between males and females, race/ethnic groups and 
survey periods (2006–2009 & 2010–2013). We then estimated the 
rate of smoking onset and used Chi-square tests to compare the rate 
of smoking onset between adolescents and young adults, males and 
females and race/ethnic groups.

To assess whether there were changes in the rate of smoking 
onset among successive annual cohorts of adolescents and young 
adults from 2006 and 2013, we used multivariate linear regression 
models. We created four models, one for each age by sex group: 
(adolescent males, adolescent females, young adult males, adolescent 
females). For each model, we first conducted a marginal analysis to 
estimate the rate of smoking onset per year and by race/ethnicity. 
The dependent variable was the rate of smoking onset per year and 
independent variables were annual cohort (year of the survey inter-
view and race/ethnicity. To assess whether there were race/ethnic dif-
ferences in changes in the annual rate of smoking onset, we included 
a race/ethnicity × survey year interaction term. Information on the 
number of people who have experienced smoking onset is useful for 
anticipating future service needs. For example, patterns of decline in 
smoking onset might translate into fewer new cases of people with 
heart disease or lung cancer.2 Therefore, we also estimate the number 
of adolescents and young adults who have experienced recent smok-
ing onset and the average annual change in that number.

To assess whether young adults from more recent cohorts experi-
enced an increase in the risk of smoking onset relative to adolescents, 
we used log-binomial regression models. We created two models, one 
for males and the other for females. The dependent variable was the 
relative risk (RR) of smoking onset and independent variables race/
ethnicity and cohort. Adolescents and young adults were grouped 
into two cohorts, with the more recent cohorts being adolescents 
and young adults who participated in the 2010 to 2013 surveys. 
The more recent cohorts were exposed to the 2009 increase in the 
federal excise tax that was associated with declines in adolescent and 
young adult smoking onset.28 To test for race/ethnic differences, we 
included a three-way interaction between age group, race/ethnicity 
and cohorts.

All analyses (eg, rate of smoking onset, mean age of smoking 
onset, number of adolescents and young adults who experienced 
smoking onset) were weighted with weights provided by NSDUH 
to approximate the US population of individuals between the ages 
of 12–25.

Results

Table 1 presents rates and average age of smoking onset by cohort, 
sex and race/ethnicity. Smoking onset occurred among 3.7% of the 

study sample. The average age of smoking onset was 17.9  years. 
Whites (17.7 years) had a younger age of smoking onset than blacks 
(18.7 years), Hispanics (18.1 years) and Asian/PIs (18.9 years). The 
age of smoking onset increased slightly between cohorts who were 
12- to 25-years-old during the period of 2006 to 2009 (17.8 years) 
and those who were 12- to 25-years-old during the period of 2010 
to 2013 (18.1 years).

Table 2 presents rates of smoking onset among adolescents and 
young adults by sex and race/ethnicity. All differences in smoking 
onset were statistically different at the 0.001 level. Young adults 
exceeded adolescents in the rate of smoking onset (6.3% vs. 1.9%, 
respectively) and smoking onset among young adults was higher 
among white males and females than their racial/ethnic minority 
counterparts. For example, smoking onset occurred among 9.6% of 
white young adult males compared 3.8% to 5.7% of racial/ethnic 
minority young adult males. Smoking onset occurred among 6.7% 
of white young adult females compared to 3.3%–3.8% of racial/
ethnic minority young adult females.

Trends in Smoking Onset
Table 3 and Figure 1 present estimates from multivariate regression 
models of smoking onset among successive annual cohorts of ado-
lescents and young adults from 2006 to 2013. The “constant” (eleva-
tion) in the model represents the rate of smoking onset from 2006 to 
2013 among whites; “cohort” is the annual rate of change (slope) in 
smoking onset among whites; “race/ethnicity” is the difference from 
whites in the rate of smoking onset (elevation) from 2006 to 2013; 
and “cohort × race/ethnicity” is the difference from whites in the 
annual rate of change (slopes) in smoking onset. For ease of presen-
tation, the number of individuals who experienced smoking onset is 
rounded to two significant digits.

Adolescent Males
The annual rate of smoking onset during the period of 2006–2013 
for adolescent White males were 0.026 (1.3 million adolescent white 
males) and lower for black (β = −0.017, <0.001; 0.009 or 120 000 
adolescent black males), Hispanic (β = −0.011, <0.001; 0.015 or 270 
000 adolescent Hispanic males) and Asian/PI (β = −0.015, <0.001; 
0.011 or 49 000 adolescent Asian/PI males) adolescent males.

There was a 0.2 percentage point decline in smoking onset 
among each successive annual cohort of adolescent white males 
(β = −0.002, p < .001), that translates into smoking onset occurring 
among 13 000 fewer adolescent white males per year. There was 
a significant interaction between year and race/ethnicity such that 
the rate of annual decline among adolescent black males was not as 
great (β = 0.001, p = .049) as adolescent white males, there was a 
0.1% percentage point decline or smoking onset occurring among 
1600 fewer adolescent black males per year.

Adolescent Females
The rate of smoking onset during the period of 2006–2013 for adoles-
cent white females was 0.026 (1.3 million adolescent white females) 
and lower among black (β = −0.017, <0.001; 0.009 or 120 000 ado-
lescent black females), Hispanic (β = −0.014, <0.001; 0.012 or 210 
000 adolescent Hispanic females) and Asian/PI (β = −0.017, <0.001; 
0.009 or 39 000 adolescent Asian/PI females) adolescent females.

There was a 0.3 percentage point decline in smoking onset among 
each successive annual cohort of adolescent white females (β = −0.003, 
p < .001), that translates into smoking onset occurring among 18 000 
fewer adolescent white females per year. There were significant inter-
actions between year and race/ethnicity such that the rate of annual 
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decline among adolescent black (β = 0.002, p = .001; 0.1 percentage 
point decline or 1600 fewer adolescent black females per year) and 
Hispanic (β = 0.002, p =  .001; 0.1 percentage point decline or 2200 
fewer adolescent Hispanic females per year) females was not as great 
as adolescent white females. There was no annual rate of change in 
smoking onset among adolescent Asian/PI females (β = 0.003, p < .001).

Young Adult Males
The rate of smoking onset during the period of 2006–2013 for 
young adult white males was 0.096 (2.9 million young adult white 

males) and lower among black (β = −0.046, p < .001; 0.050 or 480 
000 young adult black males), Hispanic (β = −0.038, p < .001; 0.058 
or 660 000 young adult Hispanic males) and Asian/PI (β = −0.049, 
<0.001; 0.047 or 180 000 young adult Asian/PI males) young 
adult males.

There was a 0.3 percentage point decline in smoking onset 
among each successive annual cohort of young adult white males 
(β  =  −0.003, p < .001), that translates into smoking onset occur-
ring among 11 000 fewer young adult white males per year. There 
were significant interactions between year and race/ethnicity such 

Table 2. Percent of Smoking Onset by Sex and Race/Ethnicity Among Adolescents and Young Adults Who Never Smoked 12 Months Prior 
to the Survey: NSDUH 2006–2013

Adolescents White Black Hispanic Asian Young adults White Black Hispanic Asian

58.8%  58.4% 15.4% 21.0% 5.2% 41.2% 52,6% 18.9% 21.1% 7.3%

(n = 117 563) (n = 72 518) (n = 17 543) (n = 22 602) (n = 4900) (n = 62 516) (n = 34 206) (n = 11 708) (n = 12 656) (n = 3946)

Entire Sample 1.9 2.6 0.9 1.2 0.6 6.3 8.1 4.4 4.4 3.7
Male 2.0 2.6 0.9 1.4 0.7 7.6 9.6 5.1 5.7 3.8
Female 1.9 2.6 0.9 1.1 0.6 5.1 6.7 3.8 3.3 3.6

NSDUH = National Survey of Drug Use and Health. Never smokers were persons who reported “no” to ever smoking a cigarette 12 months prior to participating 
in the survey. Smoking onset was persons who reported smoking part or a whole cigarette for the first time within 12 months of the survey and doing so every 
day. Sample limited to adolescents and young adults who identified as white, black, Hispanic, and Asian. Data were weighted with weights provided by NSDUH 
to approximate the US population of persons between the ages of 12–25. Adolescents were persons between 12 and 17 and young adults between 18 and 25. Chi-
square tests were used to assess differences between adolescents and young adults and racial/ethnic differences among adolescents and young adults. All differences 
are statistically significant at the 0.001.

Table 1. Percent and Mean Age of Past Year Smoking Onset by Time Period, Sex and Race/Ethnicity Among 12- to 25-Year Olds Who Never 
Smoked 12 Months Prior to the Survey: NSDUH 2006–2013

Entire sample %100 2006–2009 period 48.2% 2010–2013 period 51.8%

(n = 180 079) (n = 86 602) (n = 93 477)

% Mean age (CI) % Mean age (CI) % Mean age (CI)

Entire sample 3.7 17.9 (17.8–18.0) 4.2 17.8 (17.6–17.9) 3.2+++ 18.1 (18.0–18.2)+

 White 4.7 17.7 (17.6–17.8) 5.3 17.5 (17.4–17.7) 4.1++ 17.9 (17.8–18.1)
 Black 2.5⌃⌃⌃ 18.7 (18.4–18.9)⌃⌃ 2.7⌃⌃⌃ 18.3 (18.0–18.6)⌃⌃⌃ 2.3⌃⌃⌃ 19.1 (18.8–19.5)⌃⌃⌃

 Hispanic 2.5⌃⌃⌃ 18.1 (17.9–18.4)⌃⌃ 2.8⌃⌃⌃ 18.1 (17.7–18.5)⌃⌃ 2.3⌃⌃⌃ 18.2 (17.9–18.5)
 Asian 2.1⌃⌃⌃ 18.9 (18.4–19.3)⌃⌃⌃ 2.6⌃⌃⌃ 19.1 (18.5–19.8)⌃⌃⌃ 1.8⌃⌃⌃ 18.6 (18.0–19.3)⌃

Male 4.2 18.0 (17.9–18.1) 4.5 17.8 (17.7–18.0) 3.8+++ 18.2 (18.0–18.4)++

 White 5.2 17.9 (17.7–18.0) 5.7 17.7 (17.5–17.9) 4.7 18.0 (17.8–18.2)+

 Black 2.6⌃⌃⌃ 18.5 (18.2–18.8)⌃⌃⌃ 2.6⌃⌃⌃ 18.0 (17.6–18.4) 2.7⌃⌃⌃ 18.9 (18.4–19.4)⌃⌃++

 Hispanic 3.1⌃⌃⌃ 18.1 (17.8–18.4) 3.2⌃⌃⌃ 17.8 (17.4–18.3) 3.0⌃⌃⌃ 18.4 (18.0–18.8)
 Asian 2.1⌃⌃⌃ 19.1 (18.4–19.8)⌃⌃⌃ 2.5⌃⌃⌃ 19.4 (18.1–19.6)⌃⌃ 1.7⌃⌃⌃ 18.7 (18.1–19.4)⌃

Female 3.3*** 17.8 (17.7–17.9)* 4.0** 17.7 (17.5–17.9) 2.7***+++ 18.0 (17.8–18.2)+

 White 4.2*** 17.5 (17.4–17.7)* 5.0* 17.4 (17.2–17.5) 3.5***+++ 17.7 (17.5–18.0)++

 Black 2.4⌃⌃⌃ 18.9 (18.5–19.2)⌃⌃⌃ 2.8⌃⌃⌃ 18.5 (18.0–19.0)⌃⌃⌃ 1.9*⌃⌃⌃++ 19.4 (18.9–19.9)⌃⌃⌃++

 Hispanic 2.1*** ⌃⌃⌃ 18.1 (17.7–18.6)⌃⌃ 2.5⌃⌃⌃ 18.4 (17.8–19.0)⌃⌃ 1.7***⌃⌃⌃++ 17.8 (17.3–18.3)
 Asian 2.2⌃⌃⌃ 18.7 (18.1–19.3)⌃⌃⌃ 2.6⌃⌃ 18.8 (18.1–19.6)⌃⌃⌃ 1.9⌃⌃ 18.6 (17.6–19.5)

NSDUH = National Survey of Drug Use and Health. Never smokers were persons who reported “no” to ever smoking a cigarette 12 months prior to participating 
in the survey. Smoking onset was persons who reported smoking part or a whole cigarette for the first time within 12 months of the survey and doing so every day. 
Age of onset is the age at which respondents reported first smoking cigarettes on a daily basis. Sample limited to adolescents and young adults who identified as 
white, black, Hispanic, and Asian. Data were weighted with weights provided by NSDUH to approximate the US population of persons between the ages of 12–25. 
Adolescents were persons between 12 and 17 and young adults between 18 and 25. T tests were used to assess differences in mean age of smoking onset between 
(1) males and females, (2) whites and other race/ethnic groups, and 2006–2009 and 2010 and 2013 time periods.
Different from males at the following levels: *p < .05, **p < .01, ***p < .001.
Different from whites at the following levels: ⌃p < .05, ⌃p < .01, ⌃⌃⌃p < .001.
Different from the 2006 to 2009 time period at the following level: +p < .05, ++p < .01, +++p < .001.
All racial/ethnic differences in rates of smoking onset are statistically significant at the p < .001.
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that there was an increase in smoking onset among successive annual 
cohorts of black (β = 0.004, p = .011; 0.1 percentage point increase 
or 1200 more young adult black males per year) and Hispanic 
(β = 0.006, p =  .001; 0.3 percentage point increase or 4300 more 
young adult Hispanic males per year) young adult males.

Young Adult Females
The rate of smoking onset during the period of 2006–2013 for 
young adult white females was 0.067 (2.2 million young adult 
white females) and lower among black (β = −0.028, p < .001; 0.039 
or 490 000 young adult black females), Hispanic (β  =  −0.033,  
p < .001; 0.034 or 460 000 young adult Hispanic females) and 
Asian/PI (β = −0.028, <0.001; 0.039 or 190 000 young adult Asian/
PI females) young adult females.

There was a 0.5 percentage point decline in smoking onset 
among each successive annual cohort of young adult white females 
(β = −0.005, p < .001), that translates into smoking onset occurring 

among 20 000 fewer young adult white females per year. There 
were significant interactions between year and race/ethnicity such 
that rate of annual decline among young adult black (β  =  0.003, 
p =  .014; 0.2 percentage point decline or 3200 fewer young adult 
black females per year) and Hispanic (β = 0.002, p = .036; 0.3 per-
centage point decline or 5000 fewer young adult Hispanic females 
per year) females was not as great as young adult white females.

RR of smoking Onset
We found sex differences in the relative risk of smoking onset (analy-
sis not shown), the risk of smoking onset among young adults rela-
tive to adolescents was greater among males than females (RR: 1.36, 
CI: 1.15–1.61, p < .001). Therefore, all subsequent analysis was 
stratified by sex.

Table 4 presents the risks of smoking onset by sex, race/ethnicity 
and period cohort among young adults relative to adolescents.

Males
The risk of smoking onset was more than three times greater among 
young adult males relative to adolescent males (RR: 3.47, CI: 3.04–
3.97, p < .001). The risk of smoking onset was lower among racial/
ethnic minority males relative to white males (blacks = RR: 0.36, 
CI: 0.26–0.51; Hispanic = RR: 0.56, CI: 0.43–0.74, p < .001; Asian/
PI = RR: 0.30, CI: 0.12–0.55, p = .012). The risk of smoking onset 
was lower during the 2010 to 2013 than the 2009 to 2006 period 
(RR: 0.72, CI: 0.61–0.85, p < .001). The greater risk of smoking 
onset among young adults relative adolescents did not differ between 
periods or race/ethnicity.

Females
The risk of smoking onset was more than two times greater among 
young adult females relative to adolescent females (RR: 2.45, CI: 
2.14–2.82, p < .001). The risk of smoking onset was lower among 
racial/ethnic minority females relative white females (Blacks = RR: 
0.39, CI: 0.28–0.55; Hispanic = RR: 0.37, CI: 0.26–0.53, p < .001; 
Asian/PI = RR: 0.20, CI: 0.08–0.52, p < .001). The risk of smoking 
onset was lower during the 2010 to 2013 than the 2009 to 2006 
period (RR: 0.61, CI: 0.52–0.72, p < .001). The greater risk of smok-
ing onset among young adults relative adolescents did not differ 
between periods or race/ethnicity.

Discussion

The purpose of this study was to examine time trends in smoking 
onset among adolescents and young adults by sex and race/eth-
nicity. Specifically, we examined smoking onset among successive 
annual cohorts of adolescents and young adults from 2006 to 2013. 
Significant tobacco control activity occurred during the 2000s that 
resulted in a decline in adolescent smoking.15,16 We found that not 
only did the rate of smoking onset decline among adolescents during 
the period of 2006 to 2013 but young adults well. However, these 
declines were not uniform across demographic groups. Although 
racial/ethnic minority adolescents and young adults had lower rates 
of smoking onset, they experienced no decline or increases in the 
rate of smoking onset. We also found that the greater risk of smok-
ing onset among young adults relative to adolescents did not change 
over time (ie, after the increase in 2009 of the federal excise cigarette 
tax) and was higher among young adult males than females.

Table 3. Estimates from multivariate regression models for trends 
in smoking onset by sex, race/ethnicity and annual cohort among 
adolescents and young adults who never smoked 12 months 
prior to the survey: NSDUH, 2006–2013

Males Females

Β (SE) p Β (SE) p

Adolescent
 Race/ethnicity
  Black −0.017 <.001 −0.017 <.001
  Hispanic −0.011 <.001 −0.014 <.001
  Asian/PI −0.015 <.001 −0.017 <.001
 Annual cohort −0.002 <.001 −0.003 <.001
 Race/ethnicity × cohort
  Black 0.001 .049 0.002 .001
  Hispanic 0.001 .141 0.002 .001
  Asian/PI 0.001 .365 0.003 <.001
 Constant 0.026 0.026
  R2 0.7397 0.8556
  N 32 32
Young adult
 Race/ethnicity
  Black −0.046 <.001 −0.028 <.001
  Hispanic −0.038 <.001 −0.033 <.001
  Asian/PI −0.049 <.001 −0.028 <.001
 Annual cohort −0.003 <.001 −0.005 <.001
 Race/ethnicity × cohort
  Black 0.004 .011 0.003 .014
  Hispanic 0.006 .001 0.002 .036
  Asian/PI −0.002 .567 0.002 .482
 Constant 0.096 0.067
  R2 0.6338 0.6985
  N 32 32

NSDUH  =  National Survey of Drug Use and Health. Never smokers were 
persons who reported “no” to ever smoking a cigarette 12 months prior to 
participating in the survey. Smoking onset were persons who reported smok-
ing part or a whole cigarette for the first time within 12 months of the survey 
and doing so every day. Adolescents were persons between 12 and 17 and 
young adults between 18 and 25. “Cohort” is the slope for successive annual 
cohorts of White adolescents or young adults from 2006 to 2013. “Race/eth-
nicity × cohort” is the difference from the slope of successive annual cohorts of 
White adolescents or young adults from 2006 to 2013. Constant is the eleva-
tion of White, non-Hispanics. “Race/ethnicity” is the difference from Whites 
in elevation.
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The higher risk of young adult relative to adolescent smoking 
onset occurred during a period of increasing social unacceptability 
of tobacco use, a result of nearly a half century of comprehensive 

tobacco control efforts.1 The young adults in our analysis were ado-
lescents during the 1990s, a period when one major underpinning 
of tobacco control policy was the recognition that virtually all new 

Table 4. Relative Risks From Log-Binomial Regression Models for Smoking Onset by Sex, Race/Ethnicity and Period Cohort Among 
Adolescents and Young Adults Who Never Smoked 12 Months Prior to the Survey: NSDUH, 2006–2013: NSDUH, 2006–2013

Male (n = 87 324) Female (n = 92 755)

RR (CI) p RR (CI) p

Age group
 Adolescent 1.00 1.00
 Young adult 3.47 (3.04–3.97) <.001 2.45 (2.14–2.82) <.001
Race/ethnicity
 White 1.00 1.00
 Black 0.36 (0.26–0.51) <.001 0.39 (0.28–0.55) .001
 Hispanic 0.56 (0.43–0.74) <.001 0.37 (0.26–0.53) <.001
 Asian/PI 0.30 (0.12–0.76) .012 0.20 (0.08–0.52) <.001
Cohort
 2006–2009 1.00 1.00
 2010–2013 0.72 (0.61–0.85) <.001 0.61 (0.52–0.72) <.001
Race/ethnicity × 2010–2013
 Black 0.82 (0.46–1.47) .508 0.68 (0.37–1.22) .195
 Hispanic 0.92 (0.56–1.49) .727 1.39 (0.84–2.31) .200
 Asian/PI 0.70 (0.17–2.97) .633 1.38 (0.33–5.73) .653
 Young adult × 2010–2013 Cohort 1.19 (0.97–1.47) .843 1.15 (0.92–1.43) .208
Young adult × race/ethnicity
 Black 1.31 (0.85–2.00) .219 1.44 (0.96–2.19) .081
 Hispanic 0.95 (0.65–1.39) .791 1.43 (0.93–1.93) .113
 Asian/PI 1.54 (0.54–4.34) .417 2.61 (0.92–7.40) .071
Young adult × 2010–2013 cohort × race/ethnicity
 Black 1.50 (0.77–2.94) .234 1.53 (0.77–3.02) .222
 Hispanic 1.35 (0.74–2.46) .331 0.63 (0.34–1.18) .148
 Asian/PI 1.05 (0.22–5.14) .950 0.75 (0.16–3.56) .715

NSDUH = National Survey of Drug Use and Health. Never smokers were persons who reported “no” to ever smoking a cigarette 12 months prior to participating 
in the survey. Smoking onset were persons who reported smoking part or a whole cigarette for the first time within 12 months of the survey and doing so every day. 
Adolescents were persons between 12 and 17 and young adults between 18 and 25. Period cohorts were adolescents or young adults at the date of the 2006–2009 
or 2010–2013 survey interview. Data were weighted with weights provided by NSDUH to approximate the US population of persons between the ages of 12–25.

Figure 1. Estimates from multivariate regression models for trends in smoking onset by sex, race/ethnicity and annual cohort among adolescents and young 
adults who never smoked 12 months prior to the survey: NSDUH, 2006–2013. National Survey of Drug Use and Health (NSDUH) Never smokers were persons 
who reported “no” to ever smoking a cigarette 12 months prior to participating in the survey. Smoking onset was persons who reported smoking part or a whole 
cigarette for the first time within 12 months of the survey and doing so every day. Adolescents were persons between 12 and 17 and young adults between 18 
and 25. Annual cohorts were adolescents or young adults at the year of the survey interview. Changes in smoking onset among successive cohorts of: (1) black 
adolescent males were different from white adolescent males at a statistically significant level. (2) black, Hispanic, and Asian adolescent females were different 
from white adolescent females at a statistically significant level. (3) black and Hispanic young adult males were different from white young adult males at a 
statistically significant level. (4) black and Hispanic young adult females were different from white young adult females at a statistically significant level.
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users of tobacco products are under 18.29 Consequently, a central 
policy focus was on restricting the distribution and sale as well as 
the advertising and marketing of tobacco products to adolescents.29 
Although these policies contributed to a decline in smoking onset 
among adolescents, they may be contributing to a shift in the age of 
smoking onset to the young adult years.

Age of smoking onset is not stable and has decreased over 
time.2,8,30 It was not until the 1990’s that smoking onset became 
characterized as a behavior of adolescents.31 The use of drugs among 
adolescents became a behavior to avoid at all cost and thus the 
implementation of policies to prevent use during that developmental 
period.32 A series of policies were implemented to prevent drug use 
among adolescence,32 most recently the Synar Amendment establish-
ing 18 as the minimum legal age to purchase cigarettes.14 We may 
now be in a period of increase in the age of smoking onset not only 
in the United States but other countries as well,33 and must develop 
programs and policies informed by these changes.

Another underpinning of current federal tobacco control policy 
is that tobacco products are legal products available for use by 
adults (≥18-years-old).29 Accordingly, an assumption is that by 18, 
most people have the skills and knowledge to reject tobacco as an 
unhealthy practice and thus, a policy focus is to warn about the dan-
gers of tobacco use and support smokers who want to quit.29 While 
some young adults choose to smoke cigarettes knowing the dangers 
of use, studies indicate that younger adults are less informed about 
the health risks and addictiveness of smoking34 and more likely to be 
exposed and susceptible to social influences of smoking.34,35 Policies 
that make tobacco more difficult to use in social settings such as 
making virtually all work places (eg, restaurants, bars, parks) smoke 
free might help to reduce the social influences of smoking among 
young adults.35 Some states have implemented tobacco free policies 
in social settings but a number of states allow smoking in these ven-
ues. This exposes young adults to smoking and perhaps contradicts 
common social norms about the unacceptability of smoking. Future 
research should seek to understand how young adults who become 
new smokers comprehend these contradictions.

Broad based policies focused on the prevention of smoking 
onset among young adults may also contribute to a reduction in 
tobacco-related health disparities. Women are more likely than 
men to initiate smoking in young adulthood,5,20 and this is particu-
larly the case for black and Asian women. Black and Asian females 
generally have a later age of onset than white females 5–7 and stud-
ies do find health advantages among smokers who initiate at later 
ages.36–38 However, studies are beginning to emerge indicating that 
the health of women who initiate in adulthood is worse than men 
who initiate smoking during the same development period and 
similar to women who initiate in adolescence.20 Moreover, pre-
venting smoking onset among young adult racial/ethnic minority 
women may also contributes to reduction in disparities in chil-
dren’s health. Infants and toddlers exposed to second hand smoke 
are at an increased risk of poor health outcomes. Studies suggest 
that a majority of black women who start smoking do so in young 
adulthood and of those women, starting to smoke soon after the 
birth of their first child.39

More restrictive tobacco control policies, such as increasing 
the minimum legal age to purchase cigarettes, might be particu-
larly effective in reducing smoking among racial/ethnic minorities. 
Already, racial/ethnic minority adolescents and young adults and 
their parents report higher levels than whites of smoking disap-
proval.35–38 It is thought that there is a greater desire by racial/eth-
nic minorities to adhere to norms, rules and laws43,44 out of concern 

for reinforcing negative stereotypes about their racial/ethnic group 
such as those related to being a drug user45 and to avoid the dispa-
rate consequences of use.46,47 These attitudes likely contribute to the 
relatively low rate of smoking among racial/ethnic adolescents and 
relatively high rate of smoking onset in adulthood when the restric-
tive barriers of smoking diminish. Future research should investigate 
reasons for onset within this more restrictive context (ie, youthful 
experimentation, coping with hardships).48

Our findings should be considered in the context of a few limita-
tions. First, our primary smoking outcome was smoking onset within 
the 12  months of the survey interview. Thus, smoking onset that 
was classified as occurring in young adulthood (18–25  years old) 
could have occurred at age 17. However, the mean age at which daily 
smoking onset was close to 18 (17.9  years), which indicates that 
young adult smoking onset most likely occurred around 18  years 
of age. We did not assess smoking onset behaviors that took longer 
than one year. Progression from first cigarette to smoking onset 
can take multiple years. However, most progression to smoking 
onset occurs within one year.49 Moreover, our findings were sensi-
tive to definitions of adolescents and young adults. For example, if 
we defined adolescents as individuals between the ages of 14 to 17 
rather than 12 to 17, age group differences in smoking onset might 
not have been as great. Our findings were also sensitive to defini-
tions of smoking onset. For example, if smoking onset was defined 
as smoking once a week rather than daily, similarly age group differ-
ences in smoking onset might not have been as great. While our defi-
nitions might have affected our findings on differences between age 
groups, our definitions did not affect our findings on changes within 
age groups. Our analysis on changes in smoking onset among succes-
sive annual cohorts of adolescents and young adults was conducted 
within each age group using a single definition of smoking onset.

In conclusion, programs and policies to prevent smoking onset 
in adolescence are well established and are imperative to maintain. 
However, the findings from this study strongly suggest that efforts to 
prevent smoking should be extended to young adults to reflect the 
increasing age of smoking onset. Efforts to prevent smoking among 
young adults may help to accelerate the decline in adult smoking 
rates,50 particularly among racial/ethnic minorities.
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