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Athletes are not a typical at-risk group for smoking com-
bustible tobacco products, because they are generally health
conscious and desire to remain fit and optimize athletic per-
formance (7). In contrast, smokeless tobacco use historically
has been associated with certain sports, such as baseball (2).
Athletes might be more likely to use certain tobacco products,
such as smokeless tobacco, if they perceive them to be harmless
(3); however, smokeless tobacco use is not safe and is associ-
ated with increased risk for pancreatic, esophageal, and oral
cancers (4). Tobacco use among youth athletes is of particular
concern, because most adult tobacco users first try tobacco
before age 18 years (5). To examine prevalence and trends in
current (21 day during the past 30 days) use of combustible
tobacco (cigarettes, cigars) and smokeless tobacco (chewing
tobacco, snuff, or dip [moist snuff]) products among athlete
and nonathlete high school students, CDC analyzed data
from the 2001-2013 National Youth Risk Behavior Surveys.
Current use of any tobacco (combustible or smolkeless tobacco)
significantly declined from 33.9% in 2001 to 22.4% in 2013;
however, current smokeless tobacco use significantly increased
from 10.0% to 11.1% among athletes, and did not change
(5.9%) among nonathletes, Furthermore, in 2013, compared
with nonathletes, athletes had significantly higher odds of
being current smokeless tobacco users (adjusted odds ratio
[AOR] = 1.77, p<0.05), but significantly lower odds of being
current combustible tobacco users (AOR = 0.80, p<0.05).
These findings suggest that opportunities exist for develop-
ment of stronger tobacco control and prevention measures
targeting youth athletes regarding the health risks associated
with all forms of tobacco use.

The national Youth Risk Behavior Survey is a biennial,
school-based survey of U.S. high school students.* For each
survey, a three-stage cluster sample design was used to produce
a nationally representative sample of students in grades 9-12
who attend public and private schools. Students completed
the self-administered questionnaire during one class period
and recorded their responses directly on a computer scannable

*The national Youth Risk Behavior Survey (YRBS), conducted by CDC, is part
of a larger school-based surveillance system, the Youth Risk Behavior
Surveillance System (YRBSS). In addition to the national YRBS, the YRBSS
includes other state, territorial, tribal government, and local surveys, conducted
by departments of health and education, which provide data representarive of
mostly public high school students in each jurisdiction. Available at hep://
www.cde.gov/yrbss.

booklet or answer sheet. During 2001-2013, sample sizes
ranged from 13,583 to 16,410; overall response rates ranged
from 63% to 71%.

Current use of combustible tobacco products, smokeless
tobacco products, and any tobacco product was self-reported.
Athletic status was assessed with the question, “During the
past 12 months, on how many sports teams did you play?
(Countany teams run by your school or community groups.)”
Response options were “0 teams,” “1 team,” “2 teams,” or “3
or more teams.” Students who selected a response other than
“0 teams” were categorized as athletes; all other responses were
categorized as nonathletes.

Data were weighted to yield nationally representative
estimates. Prevalence estimates were computed overall and
by grade (9th, 10th, 11th, or 12th), sex (male or female),
race/ethnicity (non-Hispanic white, non-Hispanic black,
or Hispanic),® and athletic status (athlete or nonathlete).
Estimates were also computed on the basis of the number
of sports teams on which students participated (0, 1, 2, 23).
Estimates with relative standard errors >30% are not reported.
Logistic regression models were fit, controlling for grade, sex,
and race/ethnicity, to assess linear trends in tobacco use during
2001-2013, as well as measure the association between athletic
status and tobacco use during each survey year.

Among U.S. high school students during 2001-2013, signifi-
cant declines occurred in current use of any tobacco (33.9% to
22.4%) and combustible tobacco products (31.5% to 19.5%)
(p<0.05 for linear trend); no significant change was observed in
current smokeless tobacco use (Table). During the same period,
significant declines in current use of any tobacco product occurred
among all subgroups (sex, grade, race/ethnicity, and athletic status),
with the exception of 11th grade athletes. Significant declines in

TTo ascertain past 30-day use of cigarettes, cigars, and smokeless tobacco,
respondents were asked the following questions: 1) “During the past 30 days,
on how many days did you smoke cigarettes?”; 2) “During the past 30 days,
on how many days did you smoke cigars, cigarillos, or little cigars?”; and
3) “During the past 30 days, on how many days did you use chewing tobacco,
snuff, or dip, such as Redman, Levi Garrett, Beechnut, Skoal, Skoal Bandits,
or Copenhagen?” Categorical response options to all three questions were
“0 days,” “1 or 2 days,” “3 to 5 days,” “6 to 9 days,” “10 to 19 days,” “20 to
29 days,” or “all 30 days.” Students who provided a response other than “0 days”
were categorized as current users of each respective product,

$Data are presented only for non-Hispanic white, non-Hispanic black, and
Hispanic students because sample sizes for other race/ethnic groups were too
small to provide statistically reliable estimates.
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TABLE. Proportion of high school students who reported current any tobacco use, combustible tobacco use, or smokeless tobacco use, overall
and by athletic status — Youth Risk Behavior Surveys, United States, 2001-2013

Any tobacco use® Combustible tobacco uset Smokeless tobacco use’
2001 2013 2001 2013 2001 2013
Population  Characteristics %  (95%Cl) % (95% Cl) % (95% CI) % (95% Cl) %  (95%Cl) %  (95%Cl)
Overall Total 33.9 (31.9-36.0) 224 (20,0-25.0)" 315 (29.7-33.4) 195 (17.5-21.7)" 82 (6.8-9.9) 8.8 (7.3-10.6)
Sex
Female 205 (274-31.7) 17.8 (153-207)% 289 (267-31.1) 172 (148-198)9% 19 (1.5-24) 29 (20-42)
Male 385 (36.0-41.1) 27.0 (244-298)% 344 (323-364) 220 (19.9-24.1)7 148 (122-180) 147 (123-175)
Grade
9th 28.1 (249-315) 155 (13.1-181)% 257 (22.8-289) 126 (10.6-149% 66 (50-87) 73 (57-94)
10th 326 (295-359) 199 (17.3-22.8)% 300 (27.3-33.0) 167 (145-193)% 87 (7.1-106) 81 (65-102)
11th 36.1 (32.4-40.1) 27.2 (223-327)% 337 (30.0-37.6) 245 (203-29.2)% 90 (7.1-114) 105 (7.5-14.3)
12th 410 (37.1-451) 282 (253-31.4)% 390 (35.2-42.9) 256 (229-285% 87 (69-109) 94 (7.9-11.2)

Race/Ethnicity**
White, non-Hispanic 37.7 (355-400) 269 (23.9-302)% 349 (33.0-36.8) 229 (203-25.7)7 103 (85-125 119 (10.0-14.1)
Black, non-Hispanic 194 (166-226) 143 (11.8-17.2)% 186 (156-22.0) 135 (11.1-164)% 18 (1.2-27) 27 (1.9-38)

Hispanic 294 (255-33.5) 180 (151-21.2)% 288 (250-329) 162 (133-195% 41 (34-49) 56 (45-68)
Athletestt Total 32.8 (30.5-35.2) 22.0 (19.4-24.7)% 29.7 (27.6-31.8) 18.0 (159-203)" 100 (8.3-12.1) 111 (9.1-13.5)"

Sex

Female 267 (23.9-297) 146 (123-17.3)% 259 (23.0-289) 135 (11.3-16.0% 22 (16-3.0) 34 (23-52)1

Male 381 (353-41.0) 281 (24.9-31.5)9 329 (30.8-352) 217 (19.2-24.4)% 168 (13.8-203) 174 (143-21.0)7

Grade

9th 268 (23.1-30.7) 155 (13.2-18.1)1 239 (206-275) 114 (95-13.7)% 72 (53-97) 89 (71-110)

10th 313 (27.6-352) 195 (168-224)% 279 (247-31.4) 151 (13.0-175)7 109 (88-13.5 102 (8.1-12.8)

11th 362 (320-40.6) 27.5 (21.7-343) 330 (29.2-370) 233 (185-29.0) 118 (9.1-153) 136 (9.5-19.1)"

12th M4 (365-46.5) 279 (242-31.8)1 382 (33.2-43.4) 246 (21.4-282)7% 111 (83-147) 122 (9.7-15.2)

Race/Ethnicity**
White, non-Hispanic 357 (33.0-386) 255 (22.1-29.2)' 31.8 (29.6-34.2) 200 (17.2-23.1)% 120 (9.8-147) 143 (11.6-17.6)
Black, non-Hispanic 190 (15.7-22.8) 148 (12.2-17.8)% 183 (148-223) 137 (11.2-166)7 28 (1.7-45) 37 (26-53)

Hispanic 29.1 (25.1-334) 184 (15.0-22.3)% 282 (24.2-327) 155 (125-19.1)% 6.3 (4.9-8.1) 80 (6.4-9.9)%
NonathletesSS Total 35,1 (32.8-37.4) 22.7 (20.2-25.4)" 33,7 (31.5-36.0) 21.3 (19.0-23.8)" 59 (46-7.4) 59 (4.7-7.3)

Sex

Female 323 (29.8-34.9) 206 (17.7-23.8)' 318 (29.2-345) 204 (17.5-23.5% 15 (1.1-22) 23 (1.6-3.3)

Male 390 (35.9-42.1) 254 (22.7-284)' 364 (33.7-39.3) 226 (20.1-25.3)% 118 (9.1-151) 106 (8.6-13.0)

Grade

9th 296 (265-33.0) 156 (123-194)% 282 (25.1-31.5) 144 (11.4-182)% 55 (3.9-7.7) 5.1 (3.3-7.7)

10th 342 (30.8-37.7) 196 (164-23.2)% 326 (29.6-35.8) 185 (15.3-22.1)Y 6.1 (43-86) 48 (3.1-7.2)

11th 360 (31.4-40.8) 267 (22.1-31.9)% 343 (29.6-39.3) 254 (21.2-30.2)Y 55 (3.8-80) 7.0 (5.0-9.8)

12th 408 (36.6-452) 286 (252-322)% 399 (359-44.1) 265 (23.4-29.9)' 63 (47-83) 6.6 (49-88)

Race/Ethnicity**

White, non-Hispanic ~ 40.2 (37.7-428) 284 (253-31.6)' 388 (365-41.2) 263 (235-293)! 79 (6.2-100) 85 (7.1-10.1)
Black, non-Hispanic 197 (166-23.2) 136 (106-173)% 187 (155-224) 132 (10.2-17.0) " "W 13 (08-23)
Hispanic 297 (256-342) 176 (143-215)9 296 (256-33.9) 169 (135-20.9% 19 (1.2-29) 31 (2.1-45)°1

Abbreviation: Cl = confidence interval,
* Current any tobacco use was defined as having smoked cigarettes or cigars, cigarillos, or little cigars, or having used smokeless tobacco (chewing tobacco, snuff,
or dip) on 21 day during the 30 days before the survey.
T Current combustible tobacco use was defined as having smoked cigarettes or cigars, cigarillos, or little cigars on 21 day during the 30 days before the survey.
§ Current smokeless tobacco use was defined as having used chewing tobacco, snuff, or dip on =1 day during the 30 days before the survey.
9 Significant linear trend during 2001-2013 (p<0.05). Although the table only presents data from the surveys in 2001 and 2013, data from the surveys in 2001, 2003,
2005, 2007, 2009, 2011, and 2013 were used in the trend analysis.
** Data are presented only for non-Hispanic white, non-Hispanic black and Hispanic students as sample sizes for other race/ethnic groups were too small to provide
statistically reliable estimates,
1t Athletes were defined as students who played on at least one sports team, run by their school or community groups, during the 12 months before the survey.
§5 Nonathletes were students who did not play on a sports team during the 12 months before the survey.
99 Estimate not presented because relative standard error >30%.

current use of combustible tobacco occurred among all subgroups in current smokeless tobacco use were observed among both sexes,
(sex, grade, race/ethnicity, and athletic status). Significant increases 11th- and 12th-grade students, and Hispanic students; among
in current smokeless tobacco use were observed among 12th grade nonathletes, a significant increase was observed among Hispanic
students and athletes overall. Among athletes, significant increases students only (p<0.05 for linear trends).
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During 2013, the adjusted odds of current
use of any tobacco, combustible tobacco, and
smokeless tobacco were significantly higher

FIGURE 1. Adjusted odds ratios,* with 95% confidence intervals, for current use of
combustiblet and smokelessS tobacco products among high school athletes’ compared
with nonathletes — Youth Risk Behavior Surveys, United States, 2001-2013

[0 Current smokeless tobacco use
B Current combustible tobacco use

S IR

il

b

among male students than female students, a5
overall, and among athletes (p<0.05). Among |
nonathletes, the odds of current use of any %
tobacco and smokeless tobacco were signifi- 1.5+
cantly higher among male students, whereas k:

no sex difference was observed for combustible E 1
tobacco use. Students in 9th and 10th grades 3, |
had significantly lower odds of current use of <~
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and nonathletes; however, with the exception
of 9th grade athletes, no significant grade dif-
ferences existed for current use of smokeless
tobacco. Students in 11th grade did not differ
significantly in current use of any tobacco,
combustible tobacco, or smokeless tobacco
compared with 12th grade students, overall
or among athletes or nonathletes. Overall and
among both athletes and nonathletes, non-
Hispanic black and Hispanic students had significantly lower
odds of current use of any tobacco, combustible tobacco,
and smokeless tobacco compared with non-Hispanic white
students, with one exception: Hispanic athletes did not differ
significantly from non-Hispanic white athletes in current use
of combustible tobacco.

Athletes had significantly lower adjusted odds of current com-
bustible tobacco use than nonathletes during 2001-2013; con-
versely, athletes had significantly higher adjusted odds of current
smokeless tobacco use than nonathletes in 2001, 2005, 2011, and
2013 (p<0.05) (Figure 1). An inverse association between level
of sports team participation and the prevalence of combustible
tobacco use was identified; during 2013, prevalence of combus-
tible tobacco use was 21.3%, 19.6%, 17.1%, and 15.8% among
students participating in zero, one, two, or three or more sports
teams, respectively (p<0.05) (Figure 2). In contrast, a positive
association between the level of sports team participation and the
prevalence of smokeless tobacco use was identified; during 2013,
prevalence of smokeless tobacco use was 5.9%, 10.2%, 11.5%,
and 12.5% among students participating in zero, one, two, or
three or more sports teams, respectively (p<0.05).

Discussion

During 2001-2013, current use of smokeless tobacco
increased significantly among high school athletes, but not
among high school nonathletes; athletes reported higher use
of smokeless tobacco, but lower use of combustible tobacco
products than nonathletes. The lower use of combustible

T T
2001 2003 2005 2007 2009

T T
201 2013

Year

* Adjusted for grade, sex, and race/ethnicity in a binary logistic regression model. Adjusted odds ratios
are for athletes, using nonathletes as the reference category.

T Current combustible tobacco use was defined as having smoked cigarettes or cigars, cigarillos, or
little cigars on 21 day during the 30 days before the survey.

§ Current smokeless tobacco use was defined as having used chewing tobacco, snuff, or dip on =1 day
during the 30 days before the survey.

1 Athletes were defined as students who played on at least one sports team, run by their school or
community groups, during the 12 months before the survey. Nonathletes were students who did
not play on a sports team during the 12 months before the survey.

tobacco products among athletes might reflect an awareness of
the adverse consequences of smoking on athletic performance,
including reduced lung and cardiovascular function, reduced
overall fitness, and poor wound healing (6). However, the
higher smokeless tobacco use among athletes compared with
nonathletes suggests athletes might perceive these products as
being harmless, socially acceptable, or even a way to enhance
athletic performance (3,7). Using smokeless tobacco products
can adversely affect athletic performance and cause disease and
premature death because they can contain nicotine, toxins,
and carcinogens (4,6). For example, several professional U.S.
athletes with a history of smokeless tobacco use have had a
diagnosis of, or died from, oral cancer (8). Given that use of
tobacco by youth in any form is unsafe, efforts are warranted
to educate youth about the dangers of use of all forms of
tobacco products, irrespective of whether they are combustible,
noncombustible, or electronic (6).9

The tobacco industry has marketed smokeless tobacco prod-
ucts as an alternative to cigarettes in situations where smoking is
prohibited (9), which might further promote smokeless tobacco
use among athletes. Although smokeless tobacco use is prohibited
in minor league baseball, its use is restricted but not prohibited
in major league baseball** Smokeless tobacco use among profes-
sional athletes is an important issue because they often are consid-
ered role models by youth (5). On May 8, 2015, San Francisco,

9 Additional information available at htep://cancercontrol.cancer.gov/brp/tcrb/
global-perspective/index.html.
** Additional information available a¢ http://mlb.mlb.com/mlb/downloads/2011_
CBA.pdE,
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FIGURE 2. Percentage of high school students who reported current use of combustible tobacco* and smokeless tobacco,t by extent of sport
team participation® — Youth Risk Behavior Surveys, United States, 2001-2013

35
e s 23 sports teams: combustible == « = 1 sports team: combustible
'~ ~ =3 sports teams: smokeless — - = 1 sports team: smokeless
'~ > == == 2 sports teams: combustible == == « No sports team: combustible
30_ \ n\. _.-___--_ ....-‘ P P
\\ = "~ — — 2 sports teams: smokeless — — - No sports team: smokeless
Kx, ~-._
NS iy
- ) .- .o
25 \\__._.-—-- 'r..... — e — i — iy,
o = A p—
—— — e -\ A
a5
~

L 204
s
c
[\
I~
T
o

15

10

5 -
0 T T T T T T T

2001 2003 2005

2007 2009 2011 2013

Year

* Current combustible tobacco use was defined as having smoked cigarettes or cigars, cigarillos, or little cigars on =1 day during the 30 days before the survey.
 Current smokeless tobacco use was defined as have used chewing tobacco, snuff, or dip on 21 day during the 30 days before the survey.
§ Extent of sport participation was defined with the question “During the past 12 months, on how many sports teams did you play? (Count any teams run by your

nu

school or community groups.)” Response options were "0 teams;"*1 team,”“2 teams," or “3 or more teams.”

California, became the first U.S. city to pass a law prohibiting the
use of smokeless tobacco at all baseball venues and athletic fields,
effective January 1, 2016.7 The city of Boston, Massachusetts
has also proposed an ordinance prohibiting smokeless tobacco
use at all professional and amateur sports venues in Boston. 5%
Implementing and enforcing tobacco-free policies that prohibit
all tobacco use on school campuses and at all public recreational
facilities, including stadiums, parks, and school gymnasiums, by
players, coaches, referees, and fans might help reduce tobacco
use among student athletes (5). In addition to tobacco-free
policies, continued implementation of other population level,
evidence-based interventions outlined in the CDC Best Practices
for Comprehensive Tobacco Control Programs’ is also critical to

Tt Additional information available at hreps://www.tobaccofreekids.org/press_
releases/post/2015_05_08_baseball.

§§ Additional information available at hrtp://tobaccofreebaseball.org/content/
press-release-08_05_15/.

99 Additional informartion available at http://www.cdc.gov/tobacco/
stateandcommunity/best_practices/pdfs/2014/comprehensive. pdf.
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reducing all forms of tobacco use among youth; these interven-
tions include increasing tobacco product prices, warning about
the dangers of tobacco use, and increasing access to tobacco use
cessation resources.

The differences in tobacco use among population subgroups
(overall and among athletes), including the higher prevalence
of both combustible tobacco and smokeless tobacco use among
male students, non-Hispanic white students, and students in
11th and 12th grade, might be related to dissimilarities among
these groups in socialization with tobacco-using peers, expo-
sure and receptivity to pro-tobacco advertising, and targeted
marketing of tobacco products by the tobacco industry (5).

The findings in this report are subject to at least six limitations.
First, sports team participation and tobacco use were self-reported
and might be subject to misteporting of tobacco use, which could
lead to under- or overestimating tobacco use, as well as misclas-
sification of athlete status (e.g., respondents who engaged fitness
activities, but did not play on a school or community team would
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Summary

What is already known on this topic?

Athletes might be more likely to use certain tobacco products,
such as smokeless tobacco, if they perceive them to be
harmless; however, smokeless tobacco use is not safe, and is
associated with increased risk for oral, esophageal, and
pancreatic cancers.

What is added by this report?

Data from national Youth Risk Behavior Surveys indicate that
current (21 day during the past 30 days) use of any tobacco
product by U.S. high school students declined from 33.9% in
2001 to 22.4% in 2013; however, current smokeless tobacco use
increased from 10.0% to 11.1% among high school athletes.
Compared with nonathletes, athletes had higher odds of being
current smokeless tobacco users, but lower odds of being
current combustible tobacco users,

What are the implications for public health?

Tobacco education programs tailored to high school athletes,
coupled with other population-level, evidence-based interven-
tions, have the potential to increase awareness of the harmful-
ness of all tobacco products and reduce all forms of tobacco
use, including smokeless tobacco, among youth.

have been classified as nonathletes). Second, the prevalence of
tobacco use among athletes and nonathletes might be underes-
timated since emerging smokeless tobacco products (e.g., snus
[a smokeless tobacco product developed in Sweden], electronic
cigarettes, hookah, and dissolvable tobacco) were not assessed.
Third, differential time frames in assessing current tobacco use
(past 30 days) and sports team participation (past 12 months)
might miss seasonal patterns of tobacco use (e.g., tobacco use
patterns during a sports season might differ from off-season use
among athletes). Fourth, tobacco use by type of sport could not
be assessed, because these data were not collected. Fifth, although
the data were weighted to adjust for school and student nonre-
sponse and the distribution of students by grade, sex, and race/
ethnicity in each jurisdiction, nonresponse bias is possible and
might have affected the results. Finally, these data apply only to
youth who attend school and are not representative of all youth,
including those who are homeschooled or who have dropped out
of school nationwide. However, in 2013, 96.1% of U.S. youth
aged 14—17 years were enrolled in traditional schools (10); thus,
the extent of any bias from this exclusion is likely minimal.

Sports activities present opportunities to reach young per-
sons with public health interventions.*** Tobacco education
programs tailored to high school athletes, coupled with other
population-level evidence-based interventions, have the poten-
tial to increase awareness of the dangers of tobacco use and
to reduce the use of all forms of tobacco, including smokeless
tobacco, among youth.

*** Additional information available at htep://www.cdc.gov/tobacco/youth/
sports,

10Office on Smoking and Health, National Center for Chronic Disease
Prevention and Health Promotion, CDC; 2Epidemic Intelligence Service, CDC;
3Division of Adolescent and School Health, National Center for HIV/AIDS,
Viral Hepatitis, STD, and TB Prevention, CDC.

Corresponding author: Israel Agaku, IAgaku@cdc.gov, 770-488-5138.
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