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Summary

What is already known about this topic?

Most comprehensive smoke-free policies were enacted before the rise in
e-cigarette popularity and do not specifically include e-cigarettes.

What is added by this report?

From 2015 to 2017, no change in exposure to secondhand emissions
from combustible or electronic tobacco products in indoor or outdoor pub-
lic places was observed among US youth. In 2017, over 14.3 million youth
were exposed to secondhand emissions from tobacco products in public
places.

What are the implications for public health practice?

Fully enforced, comprehensive, smoke-free policies for indoor environ-
ments that include both combustible and electronic tobacco products can
reduce the social acceptability of tobacco product use and protect
bystanders from all tobacco product emissions.

Abstract

Introduction
Youth exposure to secondhand smoke (SHS) and secondhand aer-
osol from e-cigarettes (SHA) may contribute to the renormaliza-
tion of tobacco product use behaviors. Our study assessed self-re-
ported SHS or SHA exposures in indoor or outdoor public places
among US students.

 

Methods
Data came from the 2015 and 2017 National Youth Tobacco Sur-
vey, a school-based survey of US students in grades 6 through 12.
Past 30-day exposure to SHS and SHA in indoor and outdoor pub-
lic places was assessed. The prevalence of exposure was assessed
overall and by covariates for each year. We used adjusted preval-
ence ratios (aPRs) to assess determinants of exposure.

Results
We observed no significant change from 2015 through 2017 in ex-
posure  to  SHS (52.6% to  50.5%),  SHA (25.2% to  25.6%),  or
either SHS or SHA (56.7% to 55.1%). Following multivariable ad-
justment, in 2017, exposure to either SHS or SHA in public was
higher among female students versus male students (aPR = 1.29),
high school students versus middle school students (aPR = 1.15),
current e-cigarette users versus nonusers (aPR = 2.89), and cur-
rent users of other tobacco product versus nonusers (aPR = 1.21).
Exposure was higher for students who reported that a household
member used tobacco products.

Conclusion
In 2017, more than half (55.1%, 14.3 million) of US middle and
high school students reported exposure to secondhand tobacco
product emissions in indoor or outdoor public places. E-cigarette
use  may  complicate  the  enforcement  of  existing  smoke-free
policies and contribute to the renormalization of tobacco use beha-
viors. Continued efforts are warranted to reduce the social accept-
ability of tobacco product use and protect bystanders from all to-
bacco product emissions.

Introduction
The adverse health effects of secondhand smoke (SHS) exposure
from combustible tobacco products are well established (1). SHS
exposure causes sudden infant death syndrome, respiratory infec-
tions, ear infections, and more frequent and severe asthma attacks
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among children, and coronary heart disease, stroke, and lung can-
cer in adult nonsmokers (1,2). There is no risk-free level of SHS
exposure (2). Despite progress in reducing SHS exposure in the
United States, an estimated 58 million Americans remain exposed,
nearly half of whom (25 million) are aged 3 to 19 (3).

Eliminating smoking in indoor spaces fully protects nonsmokers
from SHS exposure in these environments. As of August 2018, 27
states and more than 900 municipalities had implemented compre-
hensive smoke-free laws that prohibit smoking in indoor public
places, including workplaces, restaurants, and bars (4,5). These
policies protect bystanders from exposure to SHS and may influ-
ence social norms by reducing the social acceptability of tobacco
use (6).

Recently, the tobacco product landscape has evolved to include
novel products, including e-cigarettes (7). In contrast to smoke
from combustible tobacco products, e-cigarette aerosol is only
produced during activation of the device (7). Secondhand aerosol
(SHA) generally contains fewer toxicants than SHS (7). However,
the US Surgeon General concluded that e-cigarette aerosol is not
harmless (7). SHA may expose bystanders to harmful constituents
such as nicotine, heavy metals, ultrafine particulates, volatile or-
ganic compounds, and other toxicants (8,9).

Most comprehensive smoke-free policies were enacted before the
rise in e-cigarette popularity and do not specifically include e-ci-
garettes (10).  E-cigarette  use in places that  otherwise prohibit
combustible tobacco products may threaten social norms toward
smoke-free policies (11), resulting in confusion about combust-
ible tobacco use and complications with enforcement and compli-
ance (12). SHS exposure in public places was last estimated in
2013 and SHA in 2015; by those estimates, 40% of youth repor-
ted past 7-day exposure to SHS (13), and 25% reported past 30-
day exposure to SHA (14). Our study reports changes in the pre-
valence of self-reported exposure to SHS and SHA in indoor and
outdoor public places from 2015 through 2017 among US youth.

Methods
Data source

Data on SHA and SHS came from the 2015 and 2017 National
Youth Tobacco Survey (NYTS), an annual cross-sectional, paper-
and-pencil survey administered to US students enrolled in grades 6
through  12.  NYTS uses  a  3-stage  cluster  sampling  design  to
provide a nationally representative sample of students attending
public and private schools. The sample sizes and overall response
rates (RRs) were 17,711 (RR = 63.4%) in 2015 and 17,872 (RR =
68.1%) in 2017. Details about NYTS methods are available else-

where (15). We report on secondary analysis of de-identified, pub-
licly available data; therefore, no ethics approval was sought.

Outcome measures

Secondhand smoke exposure. Respondents were asked, “During
the past 30 days, on how many days did you breathe the smoke
from someone who was smoking tobacco products in an indoor or
outdoor public place? Examples of indoor public places are school
buildings, stores, restaurants, and sports arenas. Examples of out-
door public places are school grounds, parking lots, stadiums, and
parks.” Response options were 0 days, 1 or 2 days, 3 to 5 days, 6
to 9 days, 10 to 19 days, 20 to 29 days and all 30 days. Respond-
ents who recorded a response other than 0 days were considered
exposed to SHS.

Secondhand aerosol exposure. Respondents were asked, “During
the past 30 days, on how many days did you breathe the vapor
from someone who was using an e-cigarette in an indoor or out-
door public place? Examples of indoor public places are school
buildings, stores, restaurants, and sports arenas. Examples of out-
door public places are school grounds, parking lots, stadiums, and
parks.” Response options were 0 days, 1 or 2 days, 3 to 5 days, 6
to 9 days, 10 to 19 days, 20 to 29 days and all 30 days. Respond-
ents who recorded a response other than 0 days were considered
exposed to SHS.

Patterns of exposure to secondhand smoke and secondhand aero-
sol. To describe patterns of recent (past 30 days) exposure to SHS
and SHA in indoor or outdoor public places,  4 additional out-
comes were calculated. Students who reported exposure to SHS or
SHA, either alone or in combination, were categorized as being
exposed to either SHS or SHA. Those who reported SHS expos-
ure, but no SHA exposure, were categorized as reporting expos-
ure to SHS only. Those who reported SHA exposure, but no SHS
exposure, were categorized as reporting exposure to SHA only. Fi-
nally, students who reported SHS exposure and SHA exposure
were categorized as exposed to both SHS and SHA. Respondents
indicating no recent exposure to SHS or SHA were the reference
group for these 4 outcomes.

Covariates 

Assessed covariates were sex (male, female), school level (middle
school [grades 6–8], high school [grades 9–12]), race/ethnicity
(non-Hispanic white, non-Hispanic black, Hispanic, non-Hispanic
other), current (past 30 days) use of e-cigarettes (no, yes), current
(past 30 days) use of other tobacco products (cigarettes, cigars,
smokeless tobacco [chewing tobacco, snus, dissolvable tobacco
products], pipe tobacco, hookah, or bidis) (no, yes), and tobacco
product  use  by a  household  member  (no tobacco product  use,
combustible tobacco product use only [cigarettes,  cigars,  pipe,
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hookah, or bidis], smokeless tobacco product use only [chewing
tobacco, snus, or dissolvable tobacco products], e-cigarette use
only, or use of a combination of combustible, smokeless, and elec-
tronic tobacco products).

Analysis

Data were analyzed using R version 3.2.3 (The R Foundation) and
R Survey Package version 3.30–3 to  account  for  the  complex
sampling design (16). All analyses were conducted on weighted
data to provide nationally representative estimates. In 2015 and
2017, the prevalence and corresponding 95% confidence interval
of each outcome was calculated overall and stratified by covari-
ates. The 2015 NYTS was the first survey wave to assess youths’
exposure to SHS and SHA in indoor or outdoor public places. Sig-
nificant differences in each outcome between 2015 and 2017 were
assessed by using generalized linear models (P < .05). Population
counts of exposure were estimated from extrapolated probability
weights and rounded down to the nearest 10,000 persons. In 2017,
adjusted prevalence ratios (aPRs) of exposure were calculated by
using binary logistic regression models with predictive margins to
assess the association between each outcome (relative to no expos-
ure) and each covariate.

Results
Any SHS and SHA exposure

No significant differences in the overall prevalence of indoor or
outdoor exposure to either SHS or SHA, any SHS, or any SHA
were observed between 2015 and 2017 (Table 1). In 2015, 56.7%
of  students  (14.7  million)  reported  exposure  to  either  SHS or
SHA, 52.6% (13.7 million) reported exposure to SHS, and 25.2%
(6.6 million) reported exposure to SHA in a public place on one or
more of the past 30 days. In 2017, 55.1% of students (14.3 mil-
lion) reported exposure to either SHS or SHA, 50.5% (13.2 mil-
lion) reported exposure to SHS, and 25.6% (6.7 million) reported
exposure to SHA in a public place on one or more of the past 30
days.

Among students who reported SHS exposure during the past 30
days in 2017, most (47.3%, 6.2 million) reported exposures on 1 to
2 days of the past 30 days, followed by 3–9 days (30.0%, 3.9 mil-
lion), 10–29 days (12.9%, 1.7 million), and all 30 days (9.8%, 1.3
million). Among those reporting SHA exposure during the past 30
days, 47.6% (3.2 million) reported exposures on 1–2 days, 30.0%
(2.0 million) on 3–9 days, 13.3% (0.9 million) on 10–29 days, and
9.1% (0.6 million) on all 30 days (Figure).

Figure.  Frequency  of  self-reported  exposure  to  secondhand  smoke  and
secondhand aerosol  from e-cigarettes  in  public  during  the  past  30 days
among US middle and high school students reporting any exposure, National
Youth Tobacco Survey, 2017. Left: The frequency of secondhand smoke (SHS)
exposure is calculated among respondents who reported being exposed to
SHS (unweighted, n = 8,273). Right: The frequency of secondhand aerosol
(SHA) exposure is calculated among respondents who reported being exposed
to SHA (unweighted, n = 4,138). Percentages are based on weighted data.

 

From NYTS 2015 to NYTS 2017, no significant differences in re-
port of any SHS or any SHA exposure were observed by tobacco
product use status. Among nonusers of e-cigarettes in 2017, 48.6%
(11.6 million) reported SHS exposure and 21.1% (5.0 million) re-
ported SHA exposure during the past 30 days. Among nonusers of
other tobacco products in 2017, 48.2% (11.3 million) reported
SHS exposure, and 22.5% (5.3 million) reported SHA exposure. In
2017, 85.8% of e-cigarette users (0.7 million) and 79.5% of other
tobacco product users (2.0 million) reported exposure to either
SHS or SHA during the past 30 days (Table 1).

In 2017, self-reported exposure to any SHS and any SHA was sig-
nificantly more likely among female students than among male
students (SHS, aPR = 1.35; SHA aPR = 1.33), among high school
students than among middle school students (SHS, aPR = 1.13;
SHA, aPR = 1.20), among current e-cigarette users than among
nonusers (SHS, aPR = 1.20; SHA, aPR = 2.90), and among cur-
rent users of other tobacco products than among nonusers (SHS,
aPR = 1.25; SHA, aPR = 1.37). Reports of exposure to any SHS
(aPR = 0.75) and any SHA (aPR = 0.65) were lower among non-
Hispanic black students than among non-Hispanic white students.
Compared with students reporting no tobacco product use by a
household member, students reporting family use of only com-
bustible tobacco products increased reporting of SHS exposure in
public places (aPR = 1.42). Household member use of only e-ci-
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garettes increased the reports of SHA exposure (aPR = 3.08), and
use of a combination of combustible, smokeless, and electronic to-
bacco products increased the reporting of exposures to SHS (aPR
= 1.63) and SHA (aPR = 1.82) (Table 2).

Exclusive and combined SHS and SHA exposure

No significant differences in the overall prevalence of exposure in
a public indoor or outdoor place during the past 30 days to SHS
only, SHA only, or both SHS and SHA were observed between
2015 and 2017 (Table 3). In 2015, 21.1% (5.5 million) reported
exposure to both SHS and SHA in a public place, 31.5% (8.2 mil-
lion) reported exposure to SHS only, and 4.1% (1.1 million) repor-
ted exposure to SHA only. In 2017, 21.0% (5.4 million) reported
exposure to both SHS and SHA in a public place, 29.5% (7.6 mil-
lion) reported exposure to only SHS, and 4.7% (1.2 million) repor-
ted exposure to only SHA.

Female students were more likely than male students to report ex-
posure to both SHS and SHA (aPR = 1.58);  SHS only (aPR =
1.40);  and SHA only  (aPR = 1.22)  (Table  2).  Compared with
middle school students, high school students were more likely to
report exposure to both SHS and SHA (aPR = 1.27); SHS only
(aPR = 1.16); and SHA only (aPR = 1.54). Non-Hispanic black
students were less likely to report exposures to both SHS and SHA
(aPR = 0.57); SHS only (aPR = 0.74); and SHA only (aPR = 0.61)
than non-Hispanic white students.

Compared with  nonusers,  current  e-cigarette  users  were  more
likely to report exposure to both SHS and SHA (aPR = 2.25) and
SHA only (aPR = 4.87), but were less likely to report exposure to
SHS only (aPR = 0.79). Current users of other tobacco products
were more likely to report exposure to both SHS and SHA (aPR =
1.49) and SHS only (aPR = 1.24). Compared with students report-
ing no tobacco product use by a household member, use of only
combustible tobacco products (aPR = 1.68) or a combination of
combustible, smokeless, and electronic tobacco products (aPR =
1.92) increased the likelihood of reporting exposure to SHS only;
students  reporting household member use of  only e-cigarettes
(aPR = 0.56) were less likely to report SHS only exposures in pub-
lic places. Reported exposure to only SHA was more likely among
students who reported use of e-cigarettes only (aPR = 7.46) or a
combination of tobacco product types (aPR = 3.00) by a house-
hold member.

Discussion
From the 2015 NYTS to the 2017 NYTS, no change in exposure
to secondhand emissions from combustible or electronic tobacco
products in indoor or outdoor public places was observed overall
among US middle and high school students. An estimated 14.3

million students (55.1%) reported exposure to tobacco product
emissions in 2017, including approximately 1 in 2 youth (13.2
million) who reported any SHS exposure and 1 in 4 youth (6.7
million) who reported any SHA exposure. These findings under-
score the importance of smoke-free policies as part of compre-
hensive tobacco control programs to address SHS and SHA expos-
ures among US youth.

Strongly enforced and comprehensive smoke-free policies that in-
clude e-cigarettes have several important benefits such as the po-
tential to reduce the social acceptability of tobacco product use
(6),  promote smoking cessation (2),  and support  efforts  to de-
crease smoking initiation among youth (17). Some e-cigarettes re-
semble various combustible tobacco products, and exhaled aero-
sol can look like tobacco smoke, particularly to youth (11). In ad-
dition to complicating enforcement of existing comprehensive
smoke-free policies (12), use of e-cigarettes in indoor or outdoor
places where smoking is otherwise prohibited may contribute to
the renormalization of behaviors related to use of tobacco products
(11), because adolescents are particularly vulnerable to visual cues
and social norms (11,18).

As of January 2, 2019, nearly 60% of the US population was pro-
tected by a comprehensive state or local smoke-free policy prohib-
iting smoking in all indoor public places, including worksites, res-
taurants, and bars (19). However, most of these policies were im-
plemented before the rise in popularity of e-cigarettes in the US
marketplace (10,20). As of January 2, 2019, 11 US states, the Dis-
trict of Columbia, Puerto Rico, and more than 600 localities in-
cluded e-cigarettes in comprehensive smoke-free policies (10,21).
Our study’s findings show that millions of US youth continue to
report exposure to tobacco product emissions in public environ-
ments. In 2017, more than 1 in 5 youth (5.4 million) reported re-
cent exposures to both SHS and SHA in public places, in addition
to over 7.6 million who reported exclusive SHS exposure, and
over 1.2 million who reported exclusive SHA exposure. The most
recent comprehensive statewide smoke-free policy was implemen-
ted in 2010, though momentum has continued at the local level
(20). Furthermore, approximately three-quarters of the US popula-
tion live in states where e-cigarette use is not prohibited in all in-
door worksites, restaurants, and bars (22). Thus, our findings rein-
force the importance of sustained efforts to implement compre-
hensive smoke-free policies in indoor environments that protect
the public from all forms of tobacco product emissions, including
both SHS and SHA.

We observed variations in reported SHS and SHA exposure across
population groups. Female students and high school students were
more likely to report SHS and SHA exposures in indoor or out-
door public places, whereas non-Hispanic black youth were less
likely to report such exposures. Literature demonstrates that the
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prevalence of SHS exposure, measured by serum cotinine, is high-
er among non-Hispanic black youth overall (3). This discrepancy
may be attributable to the use of biomarkers, which reflect SHS
exposures occurring in multiple settings, including public places,
homes, vehicles, and other locations. Additionally, nicotine meta-
bolism may be slower among non-Hispanic black populations,
contributing to higher exposure levels measured from biomarkers
(3). However, racial or ethnic variations in smoke-free policy cov-
erage in other settings may contribute to higher SHS exposures
among this population than among other subgroups (3).

Compared to nonusers, current users of e-cigarettes were more
likely to report SHA exposure in indoor or outdoor public places,
whereas current users of other tobacco products were more likely
to report SHS exposures. This finding could reflect the fact that
youth may socialize with others who share their tobacco product
use behaviors (23). The lack of a change in SHS and SHA expos-
ure from the 2015 NYTS to the 2017 NYTS may reflect changes
in tobacco product use among youth and adults occurring during
this period. Among youth, use of e-cigarettes and combustible to-
bacco  declined  and  then  plateaued  from  2015  to  2017  (24).
However, e-cigarette use increased considerably among US youth
during  2017–2018,  while  no  changes  in  combustible  tobacco
product use were observed (24). Among adults, combustible to-
bacco product use declined during that period, whereas no changes
in  e-cigarette  use  was  observed  during  this  same period  (25).
Thus, changes in the patterns of exposure to SHS or SHA may oc-
cur in the future as the tobacco product use landscape continues to
evolve. Exposures to SHS only and SHA only, were more likely
among students reporting that a household member used exclus-
ively combustible tobacco products or exclusively e-cigarettes.
Thus, youth living with tobacco product users may experience
greater exposures to SHS and SHA in both private and public loc-
ations  compared  with  youth  living  in  homes  without  tobacco
product users (26). Animal studies suggest that chronic exposure
to nicotine during adolescence, a critical period of brain develop-
ment, is associated with long-term effects in reward-seeking beha-
viors, attention and cognition, mood, and other aspects of brain de-
velopment (7). Accordingly, exposure to nicotine from second-
hand tobacco product emissions might be particularly problematic
among youth. This reinforces the importance of indoor environ-
ments that are free from SHS and SHA, including private settings
such as homes, which remain the primary source of SHS exposure
among youth (2).

Our study has limitations. First, data were collected from students
enrolled  in  traditional  middle  and  high  schools  in  the  United
States, so the findings may not be generalizable to all US youth,
particularly those who are homeschooled or not enrolled in school.
However, the majority of US youth aged 10 to 13 (98.5%) and 14

to 17 (95.5%) are enrolled in a traditional school (27). Second, our
outcomes combine reported exposures to SHS and SHA from in-
door and outdoor public places; therefore, it was not possible to
distinguish between exposures in these 2 environments. Further-
more, outdoor emissions from tobacco products may be transient
or dependent on other environmental conditions that could influ-
ence recall of exposures (28). Finally, survey responses were self-
reported and exposures could not be validated by using biomark-
ers. Youth may have difficulties recalling SHS and SHA expos-
ures that occurred during the preceding 30-day period. Further-
more, SHA may lack a distinctive odor because of the range of e-
cigarette flavors available (29). Thus, youth may have difficulty
identifying SHA in the absence of directly observing e-cigarette
use, resulting in an underestimate of exposures. However, bio-
markers cannot distinguish between sources or methods of expos-
ure to nicotine-containing tobacco products such as SHS or SHA,
current tobacco product use or secondhand exposure, or expos-
ures occurring in various locations. This reinforces the value of
self-reported data for informing location-specific exposures to
SHS and SHA among youth.

From the 2015 NYTS to the 2017 NYTS, no significant change
occurred in exposure to tobacco product emissions among US
middle and high school students. In 2017, over 14.3 million youth
(55.1%) reported exposure to either SHS or SHA in indoor or out-
door public locations. Moreover, an estimated 1.2 million youth
(4.7%) reported being exposed exclusively  to  SHA. Fully  en-
forced, comprehensive, smoke-free policies for indoor environ-
ments  that  include  both  combustible  and  electronic  tobacco
products are critical to reduce the social acceptability of tobacco
product use and to protect bystanders from all tobacco product
emissions.
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Tables

Table 1. Prevalence of Self-Reported Exposure to Secondhand Tobacco Smoke or Secondhand Aerosol From E-Cigarettes in Public Places During the Past 30 Days
Among US Middle and High School Students, National Youth Tobacco Survey, 2015 and 2017a

Characteristic

SHS Exposureb SHA Exposurec Exposure to Either SHS or SHAd

2015 2017 2015 2017 2015 2017

Overall 52.6 (50.6–54.5) 50.5 (48.6–52.4) 25.2 (23.5–27.0) 25.6 (23.7–27.0) 56.7 (54.7–58.6) 55.1 (53.2–57.0)

Sex

Male 45.1 (43.0–47.1) 43.2 (41.0–45.4) 23.1 (21.2–25.0) 22.6 (20.5–24.8) 50.0 (47.8–52.1) 48.4 (46.1–50.7)

Female 60.4 (58.2–62.5) 58.1 (55.7–60.4) 27.5 (25.5–29.5) 28.5 (26.4–30.7) 63.7 (61.4–65.9) 62.1 (59.8–64.4)

School level

Middle school (grades 6–8) 47.2 (44.7–49.6) 45.2 (42.7–47.8) 18.8 (17.4–20.4) 20.0 (18.2–21.8) 50.6 (48.0–53.1) 48.8 (46.3–51.3)

High school (grades 9–12) 56.8 (54.4–59.1) 54.6 (52.3–56.8) 30.2 (27.8–32.7) 29.9 (27.3–32.5) 61.5 (59.1–63.8) 60.0 (57.6–62.4)

Race/ethnicity

Non-Hispanic white 57.6 (55.1–60.0) 54.9 (53.0–56.8) 27.7 (25.4–30.1) 29.1 (26.7–31.6) 61.7 (59.0–64.3) 60.2 (58.4–61.9)

Non-Hispanic black 43.1 (40.0–46.2) 38.8 (35.5–42.2) 16.3 (13.8–19.0) 14.5 (12.8–16.3) 46.7 (43.3–50.1) 41.8 (38.5–45.2)

Hispanic 47.1 (44.3–50.1) 48.2 (45.0–51.3) 25.9 (24.0–28.0) 25.5 (23.2–27.9) 51.9 (48.9–54.9) 52.8 (49.4–56.1)

Non-Hispanic other 53.5 (48.9–58.1) 49.5 (44.5–54.5) 22.6 (17.7–28.0) 20.3 (16.5–24.4) 56.7 (52.3–61.6) 52.5 (47.2–57.7)

E-cigarette usee

Not current user 50.2 (48.2–52.2) 48.6 (46.5–50.8) 19.4 (18.0–20.8) 21.1 (19.5–22.7) 53.3 (51.2–55.3) 52.4 (50.3–54.5)

Current user 71.4 (68.2–74.5) 71.2 (67.5–74.8) 70.9 (68.2–73.6) 76.5 (73.5–79.3)f 83.9 (81.5–86.2) 85.8 (83.5–87.9)

Other tobacco product useg

Not current user 49.7 (47.6–51.8) 48.2 (46.1–50.3) 20.9 (19.3–22.6) 22.5 (20.6–24.5) 53.4 (51.2–55.6) 52.6 (50.5–54.7)

Current user 72.0 (69.7–74.2) 72.0 (69.6–74.4) 54.7 (50.6–58.8) 54.9 (51.2–58.5) 78.9 (76.6–81.1) 79.5 (77.6–81.2)

Tobacco product use by household member(s)h

No tobacco products 43.0 (40.6–45.4) 43.1 (40.7–45.6) 18.9 (17.3–20.5) 21.0 (19.0–23.3) 46.5 (44.0–49.0) 46.9 (44.5–49.4)

Combustible only 67.6 (65.7–69.4) 63.6 (61.1–66.1)f 24.6 (22.4–26.9) 23.4 (21.1–25.7) 70.7 (68.8–72.5) 66.7 (64.2–69.2)f

Smokeless only 50.2 (44.7–55.7) 53.6 (48.1–59.0) 31.1 (26.7–35.7) 30.1 (25.6–35.0) 55.5 (50.5–60.3) 59.0 (53.9–64.0)

Abbreviations: SHA, secondhand aerosol; SHS, secondhand smoke.
a 2015: n = 17,711; 2017: n = 17,872. Values are percentage (95% confidence interval).
b A response other than 0 days to the question, “During the past 30 days, on how many days did you breathe the smoke from someone who was smoking tobacco
products in an indoor or outdoor public place?” Respondents with missing data (2015, n = 809; 2017, n = 819) were excluded.
c A response other than 0 days to the question, “During the past 30 days, on how many days did you breathe the vapor from someone who was using an electronic
cigarette or e-cigarette in an indoor or outdoor public place?” Respondents with missing data (2015, n = 791; 2017, n = 811) were excluded.
d Respondents who reported exposure to either secondhand tobacco smoke or secondhand e-cigarette aerosol during the past 30 days. Respondents with missing
data (2015, n = 924; 2017, n = 896) were excluded.
e Current users reported use on ≥1 days of the past 30 days; noncurrent users reported use on 0 days.
f Represents a significant difference in estimates between 2015 and 2017 based on generalized linear modeling (P < .05).
g Other tobacco products were cigarettes; cigars, cigarillos, or little cigars; chewing tobacco, snuff, or dip; pipe filled with tobacco; bidis; snus; dissolvable tobacco;
or hookah or waterpipe. Current users reported use of ≥1 of these products on ≥1 days of the past 30-days. Noncurrent users reported using all tobacco products
on 0 days.
h No tobacco products = no use of tobacco products by a household member; combustible tobacco products only = reported use by a household member of cigar-
ettes, cigars, little cigars, cigarillos, pipe, hookah, or bidis; smokeless tobacco products only = reported use by a household member of chewing tobacco, snuff or
dip, snus, or dissolvable tobacco products; e-cigarettes only = use by a household member of e-cigarettes; other combination = reported use by a household mem-
ber of any other combination of combustible, smokeless, or electronic tobacco products. Respondents with missing data (2015, n = 1,000; 2017, n = 1,058) on
household member tobacco product use were excluded.
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(continued)

Table 1. Prevalence of Self-Reported Exposure to Secondhand Tobacco Smoke or Secondhand Aerosol From E-Cigarettes in Public Places During the Past 30 Days
Among US Middle and High School Students, National Youth Tobacco Survey, 2015 and 2017a

Characteristic

SHS Exposureb SHA Exposurec Exposure to Either SHS or SHAd

2015 2017 2015 2017 2015 2017

E-cigarettes only 50.8 (44.4–57.1) 52.0 (46.5–57.4) 67.2 (60.8–73.2) 77.6 (73.3–81.6)d 76.0 (70.0–81.4) 81.8 (77.2–85.9)

Other combination 83.3 (80.9–85.6) 77.2 (74.3–79.9)f 57.9 (53.4–62.3) 52.7 (46.9–58.4) 88.0 (85.8–90.0) 84.2 (81.4–86.7)f

Abbreviations: SHA, secondhand aerosol; SHS, secondhand smoke.
a 2015: n = 17,711; 2017: n = 17,872. Values are percentage (95% confidence interval).
b A response other than 0 days to the question, “During the past 30 days, on how many days did you breathe the smoke from someone who was smoking tobacco
products in an indoor or outdoor public place?” Respondents with missing data (2015, n = 809; 2017, n = 819) were excluded.
c A response other than 0 days to the question, “During the past 30 days, on how many days did you breathe the vapor from someone who was using an electronic
cigarette or e-cigarette in an indoor or outdoor public place?” Respondents with missing data (2015, n = 791; 2017, n = 811) were excluded.
d Respondents who reported exposure to either secondhand tobacco smoke or secondhand e-cigarette aerosol during the past 30 days. Respondents with missing
data (2015, n = 924; 2017, n = 896) were excluded.
e Current users reported use on ≥1 days of the past 30 days; noncurrent users reported use on 0 days.
f Represents a significant difference in estimates between 2015 and 2017 based on generalized linear modeling (P < .05).
g Other tobacco products were cigarettes; cigars, cigarillos, or little cigars; chewing tobacco, snuff, or dip; pipe filled with tobacco; bidis; snus; dissolvable tobacco;
or hookah or waterpipe. Current users reported use of ≥1 of these products on ≥1 days of the past 30-days. Noncurrent users reported using all tobacco products
on 0 days.
h No tobacco products = no use of tobacco products by a household member; combustible tobacco products only = reported use by a household member of cigar-
ettes, cigars, little cigars, cigarillos, pipe, hookah, or bidis; smokeless tobacco products only = reported use by a household member of chewing tobacco, snuff or
dip, snus, or dissolvable tobacco products; e-cigarettes only = use by a household member of e-cigarettes; other combination = reported use by a household mem-
ber of any other combination of combustible, smokeless, or electronic tobacco products. Respondents with missing data (2015, n = 1,000; 2017, n = 1,058) on
household member tobacco product use were excluded.
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Table 2. Correlates of Self-Reported Exposure to Secondhand Smoke and Secondhand Aerosol From E-Cigarettes in Public Places During the Past 30 Days Among
US Middle and High School Students, National Youth Tobacco Survey, 2017a

Characteristic SHS Exposureb SHA Exposurec
Exposure to Either

SHS or SHAd
Exposure to SHS

Onlye
Exposure to SHA

Onlyf
Exposure to Both

SHS and SHAg

Sex

Male Reference

Female 1.35 (1.29–1.41)h 1.33 (1.23–1.43)h 1.29 (1.24–1.35)h 1.40 (1.32–1.48)h 1.22 (1.04–1.41)h 1.58 (1.44–1.72)h

School level

Middle school (grades
6–8)

Reference

High school (grades
9–12)

1.13 (1.06–1.20)h 1.20 (1.08–1.31)h 1.15 (1.08–1.21)h 1.16 (1.07–1.25)h 1.54 (1.23–1.85)h 1.27 (1.13–1.41)h

Race/ethnicity

Non-Hispanic white Reference

Non-Hispanic black 0.75 (0.68–0.81)h 0.65 (0.57–0.72)h 0.75 (0.69–0.81)h 0.74 (0.66–0.83)h 0.61 (0.45–0.77)h 0.57 (0.50–0.64)h

Hispanic 0.91 (0.85–0.97)h 0.97 (0.88–1.05) 0.92 (0.86–0.97)h 0.87 (0.79–0.95)h 0.95 (0.73–1.16) 0.92 (0.84–1.00)

Non-Hispanic other 0.98 (0.89–1.07) 0.88 (0.75–1.01) 0.96 (0.88–1.04) 0.99 (0.87–1.10) 0.76 (0.48–1.04) 0.90 (0.76–1.03)

E-cigarette usei

Not current user Reference

Current user 1.20 (1.10–1.30)h 2.90 (2.67–3.12)h 2.89 (2.67–3.12)h 0.79 (0.64–0.94)h 4.87 (3.76–5.99)h 2.25 (2.04–2.46)h

Other tobacco product usej

Noncurrent user Reference

Current user 1.25 (1.17–1.33)h 1.37 (1.23–1.52)h 1.21 (1.13–1.29)h 1.24 (1.11–1.38)h 1.09 (0.81–1.39) 1.49 (1.32–1.66)h

Tobacco product use by household member(s)k

No tobacco products Reference

Combustible, only 1.42 (1.35–1.49)h 0.98 (0.89–1.07) 1.35 (1.30–1.41)h 1.68 (1.58–1.78)h 1.09 (0.87–1.32) 1.30 (1.18–1.42)h

Smokeless only 1.09 (0.95–1.22) 1.10 (0.93–1.26) 1.09 (0.97–1.20) 1.13 (0.92–1.34) 1.25 (0.83–1.68) 1.11 (0.91–1.32)

E-cigarettes, only 1.08 (0.96–1.21) 3.08 (2.72–3.44)h 1.60 (1.47–1.73)h 0.56 (0.26–0.85)h 7.46 (5.88–9.03)h 2.36 (2.00–2.72)h

Other combination 1.63 (1.53–1.74)h 1.82 (1.59–2.05)h 1.63 (1.53–1.73)h 1.92 (1.75–2.10)h 3.00 (1.86–4.15)h 2.32 (2.07–2.58)h

Abbreviations: SHA, secondhand aerosol; SHS, secondhand smoke.
a N = 17,872. Values are adjusted prevalence ratio (95% confidence interval).
b A response other than 0 days to the question, “During the past 30 days, on how many days did you breathe the smoke from someone who was smoking tobacco
products in an indoor or outdoor public place?” Respondents with missing data (n = 819) were excluded.
c A response other than 0 days to the question, “During the past 30 days, on how many days did you breathe the vapor from someone who was using an electronic
cigarette or e-cigarette in an indoor or outdoor public place?” Respondents with missing data (n = 811) were excluded.
d Respondents who reported exposure to SHS or SHA during the past 30 days.
e Respondents who reported exposure to SHS but no exposure to SHA in past 30 days.
f Respondents who reported exposure to SHA but no exposure to SHS in past 30 days.
g Respondents who reported exposure to SHS and exposure to SHA in past 30 days.
h Significant differences in the estimate compared with the reference group, based on multivariable logistic regression modeling (P < .05). Each column represents
a separate model of reporting the specified outcome adjusted for each variable listed.
i Current users reported use on ≥1 days of the past 30 days; noncurrent users reported use of e-cigarettes on 0 days.
j Includes cigarettes; cigars, cigarillos, or little cigars; chewing tobacco, snuff, or dip; pipe filled with tobacco; bidis; snus; dissolvable tobacco; or hookah or water-
pipe. Current users reported use of one or more of these products on ≥1 days of the past 30-days. Noncurrent users reported using all tobacco products on 0 days.
k No tobacco products = no use of tobacco products by a household member reported; combustible tobacco products, only = reported use by a household member
of cigarettes, cigars, little cigars, cigarillos, pipe, hookah, or bidis; smokeless tobacco products only = reported use by a household member of chewing tobacco,
snuff or dip, snus, or dissolvable tobacco products; e-cigarettes only = reported use by a household member of e-cigarettes; other combination = reported use by a
household member of any other combination of combustible, smokeless, or electronic tobacco products. Respondents with missing data (n = 1,058) on tobacco
product use by household member(s) were excluded.
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Table 3. Prevalence of Exclusive and Combined Self-Reported Exposure to Secondhand Smoke and Secondhand Aerosol From E-Cigarettes in Public Places During
the Past 30 Days Among US Middle and High School Students, National Youth Tobacco Survey, 2015 and 2017a

Characteristic

SHS Exposure Onlyb SHA Exposure Onlyc Exposure to Both SHS and SHAd

2015 2017 2015 2017 2015 2017

Overall 31.5 (30.2–32.7) 29.5 (27.4–31.5) 4.1 (3.6–4.5) 4.7 (4.1–5.3) 21.1 (19.6–22.7) 21.0
(19.4–22.5)

Sex

Male 26.9 (25.3–28.6) 25.8 (23.8–27.7) 4.8 (4.2–5.6) 5.3 (4.4–6.2) 18.2 (16.6–19.9) 17.4
(15.7–19.1)

Female 36.2 (34.6–37.8) 33.5 (31.0–36.1) 3.3 (2.8–3.8) 4.1 (3.6–4.6)e 24.2 (22.3–26.2) 24.5
(22.5–26.5)

School level

Middle school (grades 6–8) 31.7 (30.0–33.4) 28.8 (26.6–31.0)e 3.4 (3.0–3.8) 3.6 (3.1–4.2) 15.5 (14.1–16.9) 16.4
(14.8–18.1)

High school (grades 9–12) 31.3 (29.6–33.1) 30.1 (27.6–32.7) 4.6 (3.9–5.4) 5.5 (4.6–6.5) 25.6 (23.4–27.7) 24.4
(22.4–26.5)

Race/ethnicity

Non-Hispanic white 34.0 (32.4–35.6) 31.1 (28.2–34.0) 4.1 (3.6–4.7) 5.3 (4.5–6.2) 23.6 (21.5–25.7) 23.8
(21.8–25.9)

Non-Hispanic black 30.5 (27.8–33.2) 27.2 (24.4–30.2) 3.5 (2.3–4.9) 3.0 (2.3–3.8) 12.8 (11.1–14.6) 11.6
(10.1–13.3)

Hispanic 26.0 (24.1–27.9) 27.2 (24.9–29.6) 4.7 (3.9–5.5) 4.6 (3.5–5.9) 21.3 (19.5–23.1) 20.9
(19.3–22.6)

Non-Hispanic other 33.9 (29.2–38.8) 32.3 (29.2–35.4) 3.1 (1.8–4.8) 3.2 (2.1–4.6) 19.8 (15.4–24.7) 17.0
(13.7–20.7)

E-cigarette usef

Noncurrent user 33.8 (32.5–35.2) 31.3 (29.2–33.5)e 3.0 (2.7–3.4) 3.8 (3.3–4.3)e 16.4 (15.1–17.7) 17.3
(15.9–18.7)

Current user 13.1 (11.4–15.0) 9.3 (7.4–11.4)e 12.3 (10.5–14.4) 14.5 (11.7–17.7) 58.5 (55.6–61.3) 62.0
(58.2–65.7)

Other tobacco product useg

Not current user 46.6 (31.2–33.8) 30.0 (27.9–32.2)e 3.7 (3.2–4.1) 4.4 (3.8–5.0) 17.3 (15.8–18.8) 18.2
(16.6–19.8)

Current user 21.1 (21.7–27.1) 24.6 (21.3–28.1) 6.8 (5.4–8.5) 7.5 (5.9–9.5) 47.7 (44.2–51.3) 47.3
(44.1–50.5)

Tobacco product use by household member(s)h

Abbreviations: SHA, secondhand aerosol; SHS, secondhand smoke.
a 2015: n=17,711; 2017: n=17,872. Values are percentage (95% confidence interval).
b Respondents who reported exposure to SHS on 1 or more of the past 30 days, but reported no exposure to SHA during the past 30 days.
c Respondents who reported SHA exposure on 1 or more of the past 30 days, but no SHS exposure during the past 30 days.
d Respondents who reported exposure to both SHS and SHA on 1 or more of the past 30 days.
e Represents a significant difference in estimates between 2015 and 2017 based on generalized linear modeling (P < .05).
f Current users reported use of e-cigarettes on ≥1 days of the past 30 days; noncurrent users reported use of e-cigarettes on 0 days.
g Includes cigarettes; cigars, cigarillos, or little cigars; chewing tobacco, snuff, or dip; pipe filled with tobacco; bidis; snus; dissolvable tobacco; or hookah or water-
pipe. Current users reported use of ≥1 of these products on ≥1 days of the past 30 days. Noncurrent users reported using all tobacco products on 0 days.
h No tobacco products = no use of tobacco products by a household member; combustible tobacco products only = reported use by a household member of cigar-
ettes, cigars, little cigars, cigarillos, pipe, hookah, or bidis; smokeless tobacco products only = reported use by a household member of chewing tobacco, snuff or
dip, snus, or dissolvable tobacco products; e-cigarettes only = reported use by a household member of e-cigarettes; other combination = reported use by a house-
hold member of any other combination of combustible, smokeless, or electronic tobacco products. Respondents with missing data (2015, n = 1,000; 2017, n =
1,058) on tobacco product use by household member(s) were excluded.
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(continued)

Table 3. Prevalence of Exclusive and Combined Self-Reported Exposure to Secondhand Smoke and Secondhand Aerosol From E-Cigarettes in Public Places During
the Past 30 Days Among US Middle and High School Students, National Youth Tobacco Survey, 2015 and 2017a

Characteristic

SHS Exposure Onlyb SHA Exposure Onlyc Exposure to Both SHS and SHAd

2015 2017 2015 2017 2015 2017

No tobacco products 27.6 (26.0–29.3) 25.9 (24.2–27.6) 3.5 (3.0–4.0) 3.9 (3.3–4.6) 15.4 (13.9–16.9) 17.2
(15.3–19.2)

Combustible only 46.1 (44.0–48.3) 43.3 (40.2–46.4) 2.9 (2.2–3.7) 3.2 (2.5–4.1) 21.6 (19.6–23.7) 20.2
(18.4–22.1)

Smokeless only 24.5 (20.0–29.4) 29.0 (23.1–35.4) 5.4 (3.7–7.5) 5.4 (3.5–7.8) 25.6 (20.9–30.8) 24.7
(19.9–29.8)

E-cigarettes only 8.9 (6.3–12.2) 4.2 (2.4–6.8)e 25.2 (20.2–30.8) 29.7 (24.6–35.2) 41.9 (35.5–48.4) 47.9
(42.7–53.0)

Other combination 30.0 (26.6–33.6) 31.4 (26.5–36.6) 4.7 (3.6–6.1) 6.9 (5.0–9.3) 53.3 (48.9–57.7) 45.8
(40.9–50.8)e

Abbreviations: SHA, secondhand aerosol; SHS, secondhand smoke.
a 2015: n=17,711; 2017: n=17,872. Values are percentage (95% confidence interval).
b Respondents who reported exposure to SHS on 1 or more of the past 30 days, but reported no exposure to SHA during the past 30 days.
c Respondents who reported SHA exposure on 1 or more of the past 30 days, but no SHS exposure during the past 30 days.
d Respondents who reported exposure to both SHS and SHA on 1 or more of the past 30 days.
e Represents a significant difference in estimates between 2015 and 2017 based on generalized linear modeling (P < .05).
f Current users reported use of e-cigarettes on ≥1 days of the past 30 days; noncurrent users reported use of e-cigarettes on 0 days.
g Includes cigarettes; cigars, cigarillos, or little cigars; chewing tobacco, snuff, or dip; pipe filled with tobacco; bidis; snus; dissolvable tobacco; or hookah or water-
pipe. Current users reported use of ≥1 of these products on ≥1 days of the past 30 days. Noncurrent users reported using all tobacco products on 0 days.
h No tobacco products = no use of tobacco products by a household member; combustible tobacco products only = reported use by a household member of cigar-
ettes, cigars, little cigars, cigarillos, pipe, hookah, or bidis; smokeless tobacco products only = reported use by a household member of chewing tobacco, snuff or
dip, snus, or dissolvable tobacco products; e-cigarettes only = reported use by a household member of e-cigarettes; other combination = reported use by a house-
hold member of any other combination of combustible, smokeless, or electronic tobacco products. Respondents with missing data (2015, n = 1,000; 2017, n =
1,058) on tobacco product use by household member(s) were excluded.
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