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Summary
What is already known on this topic?
Secondhand smoke (SHS) harms children and adults, and the only way to
fully protect nonsmokers is to eliminate smoking in indoor environments.
What is added by this report?
In 2019, 25.3% (an estimated 6.7 million) of US middle and high school
students reported home SHS exposure, and 23.3% (6.1 million) reported
vehicle SHS exposure. SHS exposure in homes and vehicles significantly
declined during 2011 through 2018, except for SHS exposure in homes
among non-Hispanic black students.
What are the implications for public health practice?
Implementation of smoke-free policies in both public and private settings,
including homes and vehicles, can help reduce SHS exposure, particularly
among youths.

Abstract
In this study, we report the prevalence of self-reported secondhand smoke (SHS) exposure in homes and vehicles among US
middle and high school students in 2019 and changes in SHS exposure over time. Data were from 7 years of the National Youth
Tobacco Survey (NYTS; 2011, 2013, and 2015–2019). In 2019,
25.3% (an estimated 6.7 million) of students reported home SHS
exposure and 23.3% (6.1 million) reported vehicle SHS exposure.
Home and vehicle SHS exposure significantly declined during
2011 through 2018, except for home exposure among non-

Hispanic black students. Implementation of smoke-free policies in
public and private settings can reduce SHS exposure.

Objective
The adverse health effects of secondhand smoke (SHS) exposure
from combustible tobacco products are well established (1); there
is no risk-free level of SHS exposure (2). Smoke-free policies can
reduce SHS exposure and prevent tobacco use initiation and promote cessation of tobacco use. Although progress has been made
in enacting comprehensive smoke-free indoor air laws in public
settings, private settings such as homes and vehicles remain major
sources of exposure for some populations, including youths. In
this article, we report the prevalence of self-reported SHS exposure in homes and vehicles among US youths in 2019 and changes
in SHS exposure during 2011 through 2018.

Methods
Data were from the National Youth Tobacco Survey (NYTS), a
cross-sectional, self-administered survey of US middle (grades
6–8) and high school (grades 9–12) students attending public and
private schools. NYTS applies a stratified, 3-stage cluster sample
design to produce a nationally representative sample of this population. Seven years of NYTS data (2011, 2013, and 2015–2019)
were used. Because of a change in the mode of survey administration in 2019 (3), we were unable to compare 2019 results with previous years. Sample sizes ranged from 17,711 in 2015 to 20,675 in
2016, and response rates ranged from 63.4% in 2015 to 72.7% in
2011. SHS exposure-related outcome data were not available in
2012 and 2014.
Home and vehicle SHS exposures were determined from the questions “During the past 7 days, on how many days did someone
smoke tobacco products in your home while you were there?”,
“During the past 7 days, on how many days did you ride in a
vehicle where someone was smoking a tobacco product?” (2011,
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2013, 2015), and “During the past 7 days, on how many days did
you ride in a vehicle when someone was smoking a tobacco
product?” (2016–2019). For all outcomes, a response other than “0
days” was classified as being exposed.
In 2019, prevalence estimates and 95% confidence intervals were
calculated separately for home and vehicle exposures among analytic subpopulations of nonusers of tobacco products, noncombustible tobacco product only users, and combustible tobacco
product users. Combustible tobacco product users were either
those who used combustible products only or both combustible
and noncombustible products. SHS exposure was reported overall
and by covariates (sex, school level, and race/ethnicity). We used
χ2 tests to examine differences in SHS exposure prevalence by covariate levels in 2019. Changes in SHS exposure prevalence were
examined between 2011 and 2018 for each covariate category. All
analyses were conducted on weighted data by using SAS-callable
SUDAAN version 11.0.3 (RTI International). Significance was set
for all analyses at P < .05.

Results
In 2019, 25.3% (an estimated 6.7 million) of middle and high
school students reported home SHS exposure, and 23.3% (6.1 million) reported vehicle SHS exposure (Table). A significant difference in home SHS exposure was observed by race/ethnicity; nonHispanic black (28.4%; 980,000) and non-Hispanic white (27.4%;
4 million) students both had a higher prevalence than Hispanic
(20.0%; 1.3 million) and non-Hispanic other (20.2%; 290,000)
students (P < .001).
For vehicles, a significant difference was observed by school level
(high school: 24.9%, 3.6 million; vs middle school: 21.4%, 2.5
million; P = .01). Non-Hispanic black (26.4%; 880,000) and nonHispanic white (26.1%; 3.8 million) students had higher prevalences of SHS exposure in vehicles than Hispanic (17.6%; 1.1 million) and non-Hispanic other (14.0%; 200,000) students ( P <
.001). SHS exposure in homes and vehicles was highest among
students currently using combustible tobacco products (homes:
52.5%; vehicles: 56.3%), followed by noncombustible tobacco
product only users (homes: 31.7%; vehicles: 34.7%) and nonusers
of tobacco products (homes: 20.8%; vehicles: 17.4%) (P < .001)
(Table).
Overall, home SHS exposures declined from 26.8% in 2011 to
20.9% in 2018 (P < .001); vehicle SHS exposures declined from
30.2% in 2011 to 19.8% in 2018 (P < .001) (Figure). For all characteristics, SHS exposure in homes and vehicles significantly declined during 2011 through 2018, except for SHS exposure in
homes among non-Hispanic black students, in which it did not
change.

Figure. Prevalence of self-reported exposure to secondhand smoke (SHS) in
homes and vehicles during the past 7 days among US middle and high school
students, overall and by school level, National Youth Tobacco Survey,
2011–2018.

Discussion
In 2019, approximately one-quarter of US middle and high school
students reported SHS exposure in homes (25.3%) and vehicles
(23.3%). Eliminating smoking in indoor spaces is the only way to
fully protect nonsmokers from SHS exposure in these environments. Additionally, smoke-free policies can reduce tobacco use
initiation, promote tobacco use cessation, and influence social
norms by reducing the social acceptability of combustible tobacco
product use (4).
During the past 2 decades, progress has been made toward reducing SHS exposures in the United States (5). To date, 27 states and
more than 1,000 municipalities have implemented comprehensive
smoke-free laws that prohibit smoking in indoor public places, including workplaces, restaurants, and bars (6,7). These policies can
also promote increased adoption of voluntary smoke-free rules inside homes and private vehicles (8). With the enactment of smokefree laws, it also is important to address and monitor the impact on
SHS exposures in these private settings. For example, a 2018 rule
by the US Department of Housing and Urban Development made
all public housing smoke-free (9), and 9 states and 1 US territory
have passed laws prohibiting smoking in vehicles occupied by
children (10).
Although the prevalence of voluntary smoke-free home (83.7%)
and vehicle (78.1%) rules has increased over time (11), these
private settings remain major sources of SHS exposure for many
people, including youths (2). Similar to findings in other studies,
our results show disparities by race/ethnicity; non-Hispanic white
and black students had a higher prevalence of SHS exposure in the
home compared with Hispanic students and students of other races
(5,12). Furthermore, high school students reported a higher preval-

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

2

Centers for Disease Control and Prevention • www.cdc.gov/pcd/issues/2020/20_0107.htm

PREVENTING CHRONIC DISEASE

VOLUME 17, E103

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

SEPTEMBER 2020

ence of SHS exposure in vehicles than did middle school students.
These differences could be reduced with the implementation of
smoke-free policies in additional environments.
This report is subject to limitations. First, the survey is limited to
middle and high school students, so results aren’t generalizable to
all US youths. Second, SHS exposures were self-reported and not
verified with nicotine biomarkers. Additionally, response rates
ranged from 63.4% to 72.7%; thus, results may be subject to nonresponse bias. Finally, because of the change in the mode of survey administration in 2019 (from a paper-and-pencil instrument to
a digital tablet), we were not able to compare 2019 results to 2011
results.
In 2019 approximately one-quarter of US middle and high school
students reported SHS exposure in homes and vehicles. Although
SHS exposures have declined, more than 6 million young people
remain exposed to SHS in these private settings. Implementation
of smoke-free policies in both public and private settings, including homes and vehicles, can help reduce SHS exposure, particularly among youths.

Acknowledgments
This research did not receive funding from any agencies in the
public, commercial, or not-for-profit sectors. No copyrighted surveys, instruments, or tools were used. The findings and conclusions in this article are those of the authors and do not necessarily
represent the official position of the Centers for Disease Control
and Prevention.

Author Information
Corresponding Author: Kimp Walton, MS, Office on Smoking
and Health, National Center for Chronic Disease Prevention and
Health Promotion, Centers for Disease Control and Prevention,
4770 Buford Hwy, MS S107-7, Atlanta, GA 30341. Telephone:
770-488-5493. E-mail: kcw3@cdc.gov.
Author Affiliations: 1 Office on Smoking and Health, National
Center for Chronic Disease Prevention and Health Promotion,
Centers for Disease Control and Prevention, Atlanta, Georgia.

References
1. US Department of Health and Human Services. The health
consequences of smoking: 50 years of progress. A report of the
Surgeon General. Atlanta (GA): US Department of Health and
Human Services, Centers for Disease Control and Prevention,
National Center for Chronic Disease Prevention and Health
Promotion, Office on Smoking and Health; 2014.
2. US Department of Health and Human Services. The health
consequences of involuntary exposure to tobacco smoke: a
report of the Surgeon General. Atlanta (GA): US Department
of Health and Human Services, Centers for Disease Control
and Prevention, Coordinating Center for Health Promotion,
National Center for Chronic Disease Prevention and Health
Promotion, Office on Smoking and Health; 2006.
3. Wang TW, Gentzke AS, Creamer MR, Cullen KA, HolderHayes E, Sawdey MD, et al. Tobacco product use and
associated factors among middle and high school students —
United States, 2019. MMWR Surveill Summ 2019;
68(12):1–22.
4. Satterlund TD, Lee JP, Moore RS. Changes in smoking-related
norms in bars resulting from California’s Smoke-Free
Workplace Act. J Drug Educ 2012;42(3):315–26.
5. Tsai J, Homa DM, Gentzke AS, Mahoney M, Sharapova SR,
Sosnoff CS, et al. Exposure to secondhand smoke among
nonsmokers — United States, 1988–2014. MMWR Morb
Mortal Wkly Rep 2018;67(48):1342–6.
6. Centers for Disease Control and Prevention. Smoking and
tobacco use. State Tobacco Activities Tracking and Evaluation
(STATE) system: map of smokefree indoor air — private
worksites, restaurants, and bars. https://www.cdc.gov/
statesystem/smokefreeindoorair.html. https://
chronicdata.cdc.gov/Legislation/Map-of-Smokefree-IndoorAir-Private-Worksites-Rest/38q7-5mg6. Accessed October 21,
2019.
7. American Nonsmokers’ Rights Foundation. Overview list —
number of smokefree and other tobacco-related laws. https://
no-smoke.org/wp-content/uploads/pdf/mediaordlist.pdf.
Updated October 1, 2019. Accessed June 12, 2020.
8. Murphy-Hoefer R, Madden P, Maines D, Coles C. Prevalence
of smoke-free car and home rules in Maine before and after
passage of a smoke-free vehicle law, 2007–2010. Prev Chronic
Dis 2014;11:130132.
9. US Department of Housing and Urban Development.
Instituting smoke-free public housing. https://
www.federalregister.gov/documents/2016/12/05/2016-28986/
instituting-smoke-free-public-housing. Accessed June 12,
2020.

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

www.cdc.gov/pcd/issues/2020/20_0107.htm • Centers for Disease Control and Prevention

3

PREVENTING CHRONIC DISEASE

VOLUME 17, E103

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

SEPTEMBER 2020

10. American Nonsmokers’ Rights Foundation. Smokefree cars:
secondhand smoke exposure in cars. https://no-smoke.org/atrisk-places/cars/. Accessed June 12, 2020.
11. Kruger J, Jama A, Homa DM, Babb SD, King BA. Smoke-free
home and vehicle rules by tobacco use status among US adults.
Prev Med 2015;78:9–13.
12. Agaku IT, Singh T, Rolle I, Olalekan AY, King BA.
Prevalence and determinants of secondhand smoke exposure
among middle and high school students. Pediatrics 2016;
137(2):e20151985.

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

4

Centers for Disease Control and Prevention • www.cdc.gov/pcd/issues/2020/20_0107.htm

PREVENTING CHRONIC DISEASE

VOLUME 17, E103

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

SEPTEMBER 2020

Table
Table. Prevalence of Self-Reported Exposure to Secondhand Tobacco Smoke in Homes and Vehicles During the Past 7 Days Among US Middle and High School Students, Overall and by Selected Characteristics, National Youth Tobacco Survey, 2019
Characteristic

Current Combustible
Tobacco
Usea, % (95% CI)

Overall, % (95% CI)

Current Noncombustible
Tobacco Use Onlyb, % (95% CI)

No Current Tobacco Usec, %
(95% CI)

SHS Exposure in Homed
Overall

25.3 (23.4–27.3)

52.5 (48.7–56.2)

31.7 (28.8–34.8)

20.8 (19.1–22.6)

25.9 (23.6–28.3)

62.2 (58.3–66.0)e

38.2 (32.3–44.5)e

22.6 (20.5–24.8)e

24.9 (22.6–27.4)

e

e

19.1 (17.1–21.3)e

School level
Middle school
High school

49.5 (44.9–54.0)

29.9 (26.5–33.5)

Sex
Male

24.9 (22.9–27.1)

50.0 (44.7–55.4)

31.5 (28.2–35.1)

20.4 (18.5–22.5)

Female

25.7 (23.7–27.8)

55.8 (51.2–60.2)

32.0 (28.4–35.7)

21.3 (19.5–23.2)

Non-Hispanic white

27.4 (24.8–30.1)e

55.3 (50.2–60.3)e

33.6 (29.8–37.6)

22.7 (20.4–25.1)e

Non-Hispanic black

28.4 (24.6–32.6)

e

52.2 (45.5–58.9)

e

33.3 (24.9–43.0)

24.0 (20.3–28.2)e

Hispanic

20.0 (18.4–21.8)e

47.7 (42.8–52.8)e

27.1 (22.7–32.0)

15.5 (13.9–17.3)e

e

e

30.2 (19.9–43.0)

17.9 (14.4–21.9)e

23.3 (21.4–25.4)

56.3 (52.6–60.0)

34.7 (31.9–37.6)

17.4 (15.7–19.3)

21.4 (19.0–24.0)e

58.0 (51.9–63.8)

33.0 (27.3–39.2)

18.3 (16.2–20.6)

e

56.0 (51.7–60.3)

35.2 (32.0–38.6)

16.7 (14.7–18.8)

Male

22.7 (20.6–25.0)

55.0 (50.8–59.2)

34.8 (31.4–38.3)

16.5 (14.5–18.6)e

Female

24.0 (21.9–26.2)

58.0 (53.2–62.6)

34.7 (31.3–38.4)

18.5 (16.5–20.5)e

Non-Hispanic white

26.1 (23.5–28.9)e

62.4 (57.8–66.8)e

37.7 (34.3–41.1)e

19.4 (17.1–21.9)e

Non-Hispanic black

26.4 (23.4–29.7)e

50.6 (42.5–58.6)e

41.7 (32.9–51.1)e

21.2 (18.4–24.4)e

e

e

e

Race/ethnicity

Non-Hispanic other

20.2 (16.5–24.4)

37.6 (23.8–53.8)
SHS Exposure in Vehiclef

Overall
School level
Middle school
High school

24.9 (22.6–27.3)

Sex

Race/ethnicity

Hispanic

17.6 (15.9–19.3)

48.9 (43.4–54.4)

25.9 (21.9–30.4)

12.6 (11.0–14.3)e

Non-Hispanic other

14.0 (11.2–17.4)e

31.3 (20.2–45.2)e

26.9 (17.5–38.8)e

11.6 (9.0–14.7)e

Abbreviations: CI, confidence interval; SHS, secondhand smoke.
a
Combustible tobacco products are cigarettes; cigars, cigarillos, little cigars; pipe filled with tobacco; bidis; and hookah or waterpipe. Current users reported use of
≥1 of these products on ≥1 days of the past 30 days.
b
Noncombustible tobacco products are e-cigarettes; chewing tobacco, snuff, or dip; snus; or dissolvable tobacco. Current users reported exclusive use of ≥1 of
these products on ≥1 days of the past 30 days.
c
Noncurrent tobacco product users reported use of combustible and noncombustible tobacco products on 0 days of the past 30 days.
d
A response from 1 to 7 to the question “During the past 7 days, on how many days did someone smoke tobacco products in your home while you were there?”
e
Significant difference in estimates for characteristic categories based on χ2 test (P < .05).
f
A response from 1 to 7 to the question “During the past 7 days, on how many days did you ride in a vehicle when someone was smoking a tobacco product?”
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