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Background
Little research has examined the asso-
ciation between young adult smoking 
prevalence and sedentary behavior, al-
though both are clearly related with 
poor long-term health outcomes (1;2). 
As of 2018, cigarette smoking in the US 
reached an encouraging all-time low 
(13.7%), although an estimated 2000 ad-
olescents still smoke their first cigarette 
each day (3) and the long-term effects of 
nicotine-related diseases are enormous. 
Annual U.S. mortality attributable to 
smoking approximates 500,000 deaths; 
morbidity affects another 16 million (4). 
At the same time, physical inactivity 
among young adults is alarming. Accord-
ing to Troiano et al (5), only 42% of US 
children ranging in age from 6 to 11 years 
meet the recommendation of least an one 
hour per day of physical activity, and only 
8% of adolescents fulfill this aim. Preva-

lence may even be as low as <5% among 
young adults when physical activity is 
objectively measured via accelerometry.

Sedentary adolescents tend to be less 
physically active as young adults (6) and 
overall physical activity decreases with 
age (7). Furthermore, sedentary behav-
ior in school-aged youth shows unwel-
come outcomes on body mass index, 
academic accomplishment, and fitness 
level, underscoring the need for youth 
interventions to overcome future risks of 
sedentary behavior into adulthood (8). 
Smoking rates among young adults with 
high school education or less have been 
reported as greater than those with high-
er levels of education (9), and Green and 
others found that young adults who en-
rolled in college are likely less to smoke 
to those who do not (9).
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Abstract
Background  Sedentary behavior and smoking prevalence in young adults, both prominent population health risks, are high 
value health promotion targets. 
Methods  Cross sectional design: Public-use data drawn from Wave 3 of the 2001-2002 National Longitudinal Study of Ado-
lescent and Adult Health (Add Health), representing 18-26 year-old young adults, n=4203. This study examined the associa-
tion of sedentary behavior and educational attainment with young adult smoking status (smoker versus nonsmoker), using 
logistic regression analysis. Sedentary behavior was approximated by self-reported hours spent weekly watching television. 
Follow-up analysis examined the association of nicotine dependence, measured by the Heaviness of Smoking Index (HSI), and 
sedentary behavior in young adult smokers, using General Linear Modeling.
Results  Comparing sedentary behavior quartiles (1 and 4, least and most), smoking prevalence was 30% lower in quartile 1 
(OR=0.698 [CI=0.566-0.862] (p=0.001), and 19% lower in quartile 2 (OR=0.813 [CI=0.662-0.998] (p=0.048). Young adult smok-
ing prevalence was increased among young adults with high school education or less compared to those having attended at 
least some college (OR=2.22 [CI=1.876-2.635], p=0.001). Follow-up General Linear Modeling showed no effect of sedentary 
behavior on the Heaviness of Smoking Index (HSI) among young adult smokers, p=0.065.
Conclusion  Although sedentary behavior and lower educational attainment associate with greater young adult smoking 
prevalence, more sedentary young adult smokers are no more nicotine dependent. Potential benefits of incorporating mea-
sures to increased daily movement in into smoking cessation programs are discussed. 
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month were classified as smokers.

Sedentary Behavior 
A marker of sedentary behavior and study indepen-
dent variable is the Wave 3 Add Health survey ques-
tion: ‘On the average, how many hours a week do you 
spend watching television?’ For purposes of analysis, 
the variable was coded into quartiles, 1-4, in a less to 
more scale. Table 1 displays the range of TV viewing 
(hrs/week) across these respective quartiles. 

Education Level 
Education level was introduced into the model as a sec-
ond independent variable. Respondents’ Wave 3 level 
of education coded 0 for high school or less and 1 for 
some college or more. 

Heavy of Smoking Index 
In follow-up analysis, Wave 3 Add Health survey ques-
tions making up the Heavy of Smoking Index (HSI), the 
Fagerstrom Test for Nicotine Dependence short form, 
were coded and summed to produce a 0-6, less to more, 
to measure nicotine dependence (16). The two HSI sur-
vey items are: ‘On the days that you smoke, how soon 
after you wake up do you have your first cigarette?’: 
within 5 minutes (3 points), 6-30 minutes (2 points), 
31-60 minutes (1 point), after 60 minutes (0 points); 
and ‘How many cigarettes do you typically smoke per 
day?’: 10 or fewer (0 points), 11-20 (1 point), 21-30 (2 
points), 31 or more (3 points). HSI scores classify as: 
0-2 low dependence, 3-4 moderate dependence, and 
5-6 high dependence. 

Data Analysis 
Logistic regression was applied to evaluate bivariate 
Wave 3 Young Adult Smoking Status (yes or no) as 
predicted by categorical Sedentary Behavior (hours 
per week spent watching TV in quartiles), and level of 
education (high school or less versus some college or 
more), following complex sample survey procedures 
in SPSS (version 26, SPSS Inc, Chicago, IL). Follow-up 
analysis using General Linear Modeling procedures in 
SPSS 26 examined young adult nicotine dependence as 
measured by the Heaviness of Smoking Index and its 
possible association with the main study questions.

Results
The study sample was comprised of 4203 of 4882 
(86%) young adults surveyed in Wave 3 of Add Health 
that provided responses to each study variable of in-
terest. Mean (SD) age of the sample was 21.96 (1.78) 
years. The sedentary behavior and education charac-
teristics of the sample appear in Table 1. 

Regarding an association between smoking and inac-
tivity, lower FEV1 has been reported among sedentary 
African Americans (10). Elsewhere, sedentary behavior 
was found to increase incidence of cancer up to 35% 
in smokers (11). Conversely, increased physical activity 
possibly reduces smoking cravings (12). Although base-
line physical activity itself does not appear to predict 
adolescent smoking status 2-years after onset, an indi-
rect effect of smoking-specific self-efficacy and physical 
activity may operate on quitting smoking (2). The re-
search findings are mixed, however, with others finding 
no direct effect of activity level on smoking (13;14). 

This study was conducted first to determine if seden-
tary behavior associates with smoking prevalence in a 
nationally representative sample of young adults. Sec-
ond was to determine if there is an association between 
physical inactivity and nicotine dependence in young 
adult smokers. Potential interventions pointed toward 
sedentary behavior in smokers, particularly young 
adults prior to developing overt disease, may better in-
form health promotion programs (15).

Methods
Design 
National Longitudinal Study of Adolescent and Adult 
Health (Add Health) public-use data were examined, 
using a cross-sectional design comprised of 18-26 year-
old young adults surveyed during 2001-2002 in Wave 
3. At this time Add Health houses 5 waves of popula-
tion level information about family, relationships, sex-
ual experiences, childbearing, educational histories, la-
bor force involvement, civic participation, religion and 
spirituality, mental health, health insurance, illness, 
delinquency and violence, gambling, substance abuse, 
and involvement with criminal justice system.

Add Health data are deposited at the Carolina Popula-
tion Center and were collected after informed consent 
for participation from each participant in accordance 
with University of North Carolina School of Public 
Health institutional review board (IRB) guidelines. This 
protocol involved secondary analysis of portions of the 
public-use Add Health data set and underwent exempt 
review by the Bellarmine University IRB (IRB#828).

Young Adult Smoking Status
The dependent variable in the study is bivariate young 
adult smoking status (smoker or nonsmoker) deter-
mined by the Wave 3 In-Home Interview question: 
“During the past 30 days, on how many days did you 
smoke cigarettes?” Wave 3 respondents reporting 
having smoked between 1 and 30 days within the past 
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Follow-up General Linear Modeling of smokers in the 
sample showed no effect of sedentary behavior on the 
Heaviness of Smoking Index (HSI), p=0.065. Howev-
er, those with high school education or less showed sig-
nificantly greater HSI compared to those with more ed-
ucation (Mean (SE) 2.39 (0.065) versus 1.54 (0.080), 
p=0.001).

Discussion
In this study, increased sedentary behavior (approxi-
mated by self-reported hours/week watching TV) was 
found to be associated with increased smoking prev-
alence in a nationally representative sample of 18-26 
year-old young adults. Another study finding showed 
an indirect relationship between smoking and level of 
education was observed. Others have reached similar 
conclusions (17-21). 

Cigarette smoking classifies as a youth-onset disorder 
characterized by nondaily initial use (22;23). Howev-
er, nicotine is highly addictive (24) and withdrawal 
symptoms, including irritability, restlessness and crav-
ings, emerge after minimal use (25). Measurable nico-
tine dependence develops in nearly 20% of adolescent 
smokers by 14-15 years of age (26). Correspondingly, 
the majority of young adults surveyed in Wave 3 of Add 
Health in this study started smoking at least 6 years 
earlier as adolescents and were moderately nicotine 
dependent. 

Adolescent smokers are less likely to meet recom-
mended physical activity guidelines than nonsmokers 
(27;28). In addition, sedentary behavior correlates 
with poor perceived health-related quality of life (29). 
Arguably, young adults are a particularly important 
target for smoking cessation interventions. Smoking 
duration more strongly associates with COPD and lung 
cancer than smoking intensity, e.g., cigarettes smoked 
per day (30;31). Quitting before age 35 produces life ex-
pectancy comparable to never smokers, beyond which 
time adverse health effects are increasingly irreversible 
(32-34). 

There is little evidence reducing sedentary behavior or 
increasing physical activity directly influence smok-
ing cessation (35). Increased activity does, however, 
associate with greater self-efficacy, and self-efficacy 
with quitting (36). Therefore, self-efficacy influenced 
by activity may mediate quitting smoking in adoles-
cents and young adults. In this study, more sedentary 
young adult smokers are no more nicotine dependent. 
Nicotine dependence and inactivity appear to operate 
independently, in agreement with our previous work 

23.6% of these young adults smoked within the past 30 
days, averaging nearly 1 pack/day cigarette use [Mean 
(SE) 16.39 (11.55) cigarettes/day], with moderate lev-
el nicotine dependence: mean (95% CI) Heaviness of 
Smoking Index (HSI)=2.74 (2.64-2.85). Over two-
thirds (67.4%) of the sample reported at least 6 years 
smoking duration based on Wave 1 of Add Health in-
home interview responses. The overall model showed 
both Sedentary Behavior and Education Level signifi-
cantly associated with young adult smoking status (Ta-
ble 2).

Comparing smoking prevalence and sedentary behav-
ior quartiles [1 to 4, least to most], the least and sec-
ond least sedentary quartiles, respectively, were 30% 
(p=0.001) and 19% (p=0.048) less likely to smoke (Ta-
ble 3). Comparing young adults with high school edu-
cation or less to those with some college or more, the 
former were 2.22 times more likely to smoke.

Table 1. Study Independent variable proportions, Add Health Wave 3a

Sedentary Behavior Quartiles Number Percent

1 (0-4 TV hrs/wk) 1068 25.4%

2 (5-10 TV hrs/wk) 1425 33.6%

3 (11-19 TV hrs/wk) 1021 23.7%

4 (≥20 TV hrs/wk) 689 17.3%

Education Level

High school 1950 46.4%

Some college or more 2253 53.6%
a Values are unweighted

Table 2. Tests of Model Effects

Source Wald F Significance

(Corrected Model) 26.114 <0.001

(Intercept) 102.102 <0.001

Sedentary Behavior 5.072 <0.002

Education Level 86.461 <0.001

Table 3. Parameter estimates of sedentary behavior and education effe-
cts on young adult smoking status€

Odds Ratio (OR) of 
Adult Smoking 

95% Confidence 
Interval

Sedentary Behavior

       Quartile 1 v 4   0.698 (p=0.001) 0.566-0.862

       Quartile 2 v 4 0.813 (p=0.048) 0.662-0.998

Education Level    

       Less v. more 2.223 (p=0.000) 1.876-2.635
€Referents were Sedentary Behavior Quartile 4 (most) and Less Educa-
tion Level.
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(37). In terms of promoting less sedentary behavior, 
more dependent young adult smokers are at no disad-
vantage. To the degree physical activity promotes more 
healthful behaviors in other areas, it holds promise to 
mitigate smoking (38). In this regard, the transtheo-
retical model (TTM) may inform an approach that pro-
motes PA in young adult smokers in the precontempla-
tion stage of quitting. While this study’s cross-sectional 
design prevents determining causal effects, improved 
quality of life and self-efficacy associated with even 
modest PA improvement may encourage smokers to 
enter the contemplative stage of quitting.

In conclusion, promoting even modest levels of in-
creased daily movement as a supplement to other be-
havioral and pharmacotherapy-based approaches to 
smoking cessation may indirectly improve readiness 
to quit. A strength of this study includes its use of a 
nationally representative sample of US smokers. Lim-
itations include the cross-sectional design, preventing 
any cause and effect conclusion to render causation. 
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