






parents who did not have a strictly
enforced smoke-free or vape-free
policy for the car, respectively.

Statistical Analysis

Proportions were compared, while
accounting for clustering by pediatric
practice, to determine if the
likelihood of home or car smoking,
vaping, and policies prohibiting
smoking and vaping differed between
cigarette-only users, e-cigarette–only
users, and dual users. Pearson’s x2

analyses were used to determine if
dual users who smoked and used
e-cigarettes were more or less likely
to have strictly enforced vape-free
policies than strictly enforced smoke-
free policies. Pearson’s x2 analyses
also examined if all parents who used

e-cigarettes (exclusively or dual
users) were more or less likely to
have vape-free policies for the home
or car when compared with smoke-
free policies.

Multivariable logistic regression
models using generalized estimating
equations to control for clustering by
pediatric practice were used to
identify factors among enrolled
parents associated with not having
strictly enforced smoke-free home
and car policies and with not having
strictly enforced vape-free home and
car policies. Proportions were
compared, while accounting for
clustering by pediatric practice, to
determine if child health care
clinicians asked and advised

cigarette-only users, e-cigarette–only
users, and dual users at different
rates about keeping homes and cars
smoke free.

RESULTS

A total of 4611 parents were
screened across the 5 control
practices; 943 parents signed
a consent form and were enrolled,
439 were eligible but refused
enrollment, and 3229 were ineligible
for enrollment. Among enrolled
parents who reported using
a cigarette or an e-cigarette (n = 761),
84.9% (n = 646) used only cigarettes,
4.5% (n = 34) used only e-cigarettes,
and 10.6% (n = 81) were dual
users of cigarettes and e-cigarettes.

TABLE 1 Characteristics of Enrolled Parents by Product Use

Characteristic Parent Uses Only Cigarettes
(N = 646), n (%)

Parent Uses Only E-cigarettes
(N = 34), n (%)

Parent Is Dual User of
Cigarettes and E-cigarettes

(N = 81), n (%)

P

Smoking status ,.001
Quit smoking in past 2 y 0 (0.0) 34 (100.0) 0 (0.0)
Currently smokes cigarettes 646 (100.0) 0 (0.0) 81 (100.0)
Age of parent, y ,.05
18–24 99 (15.3) 6 (17.6) 16 (19.8)
25–44 474 (73.4) 28 (82.4) 59 (72.8)
$45 73 (11.3) 0 (0.0) 6 (7.4)

Parent sex .03
Female 539 (83.4) 22 (64.7) 65 (80.2)
Male 107 (16.6) 12 (35.3) 16 (19.8)

Education level .14
No college 388 (60.1) 15 (44.1) 51 (63.0)
Some college or more 255 (39.5) 19 (55.9) 29 (35.8)

Parent race and/or ethnicity .62
Non-Hispanic black or African

American
67 (10.4) 4 (11.8) 5 (6.2)

Non-Hispanic white 540 (83.6) 28 (82.4) 70 (86.4)
Hispanic 8 (1.2) 1 (2.9) 3 (3.7)
Other or multiracial 29 (4.5) 1 (2.9) 3 (3.7)

Child insurance status .50
Medicaid 385 (59.6) 16 (47.1) 46 (56.8)
HMO and/or private insurance 231 (35.8) 17 (50.0) 32 (39.5)
Self-pay or other 26 (4.0) 1 (2.9) 2 (2.5)

Reason for visit .86
Sick child 164 (25.4) 9 (26.5) 17 (21.0)
Well child 398 (61.6) 21 (61.8) 55 (67.9)
Other 84 (13.0) 4 (11.8) 9 (11.1)

Parent tobacco use, cigarettes per d .75
$10 391 (60.5) 0 (0.0) 47 (58.0)
,10 254 (39.3) 0 (0.0) 33 (40.7)

Other household smokers .08
$1 373 (57.7) 14 (41.2) 52 (64.2)
None 270 (41.8) 20 (58.8) 29 (35.8)

Missing data were not included. P values are calculated by using the maximum likelihood ratio x2 test and were calculated for the whole category. HMO, health management organization.
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Characteristics of enrolled parents
who only smoked cigarettes, only
used e-cigarettes, and used both
cigarettes and e-cigarettes are
presented in Table 1.

Table 2 displays the smoking and
e-cigarette behaviors and policies for
the home and car among enrolled
parents who used only cigarettes,
used only e-cigarettes, and were
dual users. Dual users were less likely
than cigarette-only users to have
a strictly enforced smoke-free car
policy (25.0% vs 42.3%; P , .01),
a vape-free home policy (26.3% vs
72.7%; P , .001), and a vape-free car
policy (23.9% vs 65.8%; P , .001).
Dual users were more likely than
cigarette-only users to report anyone
smoking inside the car (72.2% vs
56.0%; P , .001) and anyone using
an e-cigarette inside the car (62.5%
vs 8.4%; P , .001). Among parents
without a strictly enforced policy
prohibiting e-cigarette use in the car,
dual users were more likely than
cigarette-only users to report
someone has used an e-cigarette in
the car with a child present (55.6% vs
26.8%; P , .001). Dual users (22.2%)
were less likely than cigarette-only
users (37.5%) and less likely than
e-cigarette–only users (48.4%) to

have strictly enforced smoke-free
policies that covered both the home
and car (P = .02).

Pearson’s x2 analysis revealed that
most dual users had a strictly
enforced smoke-free home policy, yet
fewer had a strictly enforced vape-
free home policy (63.8% vs 26.3%;
P , .01). When dual users and
e-cigarette–only users were
combined into a single group, most of
these parents had a strictly enforced
smoke-free home policy, and
significantly fewer had a strictly
enforced vape-free home policy
(66.7% vs 25.4%; P = .03). Similarly,
the combined group of dual users and
e-cigarette–only users were more
likely to have a strictly enforced
smoke-free car policy than a strictly
enforced vape-free car policy (35.3%
vs 22.5%; P , .001).

Table 3 presents the adjusted odds
ratios for characteristics associated
with not having strictly enforced
smoke-free policies for the home and
car or strictly enforced vape-free
policies for the home and car among
enrolled parents who smoke. Parents
were more likely to not have
a strictly enforced smoke-free policy
for the home and car if they had
not attended college, smoked $10

cigarettes per day, had $1 additional
household smoker, had used an
e-cigarette in the past 30 days, and
their youngest child was $5 years old.
Parents were more likely to not have
a strictly enforced vape-free policy
prohibiting e-cigarette use in the
home and car if they had not attended
college, were between 18 and
24 years old, smoked $10 cigarettes
per day, had used an e-cigarette in the
past 30 days, or their youngest child
was .10 years old.

Table 4 shows the percentage of
enrolled parents who reported being
asked about or advised to have
smoke-free homes and cars at the
time of their children’s visit to the
pediatric office that day. Parents who
smoke were approximately half as
likely to be asked if they have
a smoke-free home than parents who
reported exclusively using
e-cigarettes. Parents who smoke only
cigarettes were significantly less
likely than dual users to be asked and
advised about having smoke-free
homes and cars.

DISCUSSION

Among enrolled parents, only 37.5%
of smokers and 22.2% of dual users

TABLE 2 Smoking and E-cigarette Behavior and Policies for the Home and Car Among Enrolled Parents

Variable Parent Uses Only
Cigarettes (N = 646), n

(%)

Parent Uses Only
E-cigarettes (N = 34), n

(%)

Parent Is Dual User of
Cigarettes and

E-cigarettes (N = 81), n
(%)

P

Anyone smoked in home (past 3 mo) 224 (34.8) 6 (17.6) 26 (32.1) .13
Strictly enforced smoke-free home policy 393 (61.1) 25 (73.5) 51 (63.0) .35
Anyone smoked in car (past 3 mo) 327 (56.0)a 7 (22.6)b 52 (72.2)c ,.001
Strictly enforced smoke-free car policy (if no) 247 (42.3)a 18 (58.1)a 18 (25.0)b ,.01
People smoke in car when children are present 187 (58.6)a 1 (9.1)b 26 (52.0)a .03

Strictly enforced smoke-free policy for both home
and car

219 (37.5)a 15 (48.4)a 16 (22.2)b .02

Anyone used e-cigarette in home (past 3 mo) 69 (10.7)a 24 (70.6)b 50 (61.7)b ,.001
Strictly enforced vape-free home policy 402 (72.7)a 8 (23.5)b 21 (26.3)b ,.001
Anyone used e-cigarette in car (past 3 mo) 49 (8.4)a 24 (77.4)b 45 (62.5)b ,.001
Strictly enforced vape-free car policy (if no) 340 (65.8)a 6 (19.4)b 17 (23.9)b ,.001
People use e-cigarette in car when children are

present
40 (26.8)a 14 (56.0)b 30 (55.6)b ,.001

Strictly enforced vape-free policy for both home and
car

308 (60.5)a 6 (19.4)b 15 (21.1)b ,.001

Missing data were not included. Car items are limited to parents who reported that they have a car. Each superscript letter denotes categories whose column proportions do not differ
significantly from each other at the .05 level.
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had strictly enforced smoke-free
policies in both the home and car.
Given the extensive scientific
knowledge that has accumulated over
decades about the health
consequences of exposure to tobacco
smoke,39 these findings represent
a major public health shortfall. Only

14.8% of parents who used only
cigarettes said they were advised to
have a smoke-free home and 12.6%
were advised to have a smoke-free
car during their visit to their
children’s doctor’s office. Limited
pediatrician engagement on these
issues reveals a continued unmet

need in health care settings for
screening and advising parents who
smoke to protect children in homes
and cars.

Significant discrepancies in the
likelihood of protecting children from
different tobacco product exposures
were noted. Dual users were less
likely to have a smoke-free car policy
and less likely to have vape-free
policies for the home and car than
parents who only smoked cigarettes.
Additionally, dual users were more
likely to report people had vaped
inside the car when children were
present compared with parents
who exclusively smoked cigarettes.
These results suggest clinical
interventions, such as CEASE, should
identify parents who are dual users
and enhance counseling about
the importance of keeping living
spaces completely free from both
smoking and vaping.20,27

Cigarettes and e-cigarettes were
frequently being used in parents’
cars, and significant percentages of
parents reported smoking or vaping
in cars with children present. As of
June 2017, 8 US states have passed
legislation prohibiting smoking in
cars with children, yet many of the
laws do not specifically mention
vaping.40 Our findings suggest that
legislation should consider including
prohibitions against vaping, too,
because many children are being
exposed inside cars. A California
study revealed that legislation
prohibiting smoking in a car with
a child lowered children’s tobacco
smoke exposure and improved health
outcomes.41

This study showed that
approximately 20% of parents who
used e-cigarettes (either exclusively
or as a dual user) had strictly
enforced vape-free policies for the
home and car. This compares
similarly with a recent nationally
representative study of US adults that
found that approximately 20% of
adults who vape had rules against the

TABLE 3 Multivariable Logistic Regression Models Using Generalized Estimating Equations Showing
the Adjusted Odds of Not Having Strictly Enforced Home and Car Policies Among Enrolled
Parents Who Smoke

Variable Not Having Strictly Enforced Smoke-
Free Policies Prohibiting Smoking in
the Home and Car (n = 643), Adjusted

OR
(95% CI)

Not Having Strictly Enforced Vape-Free
Policies Prohibiting E-cigarette Use in
the Home and Car (n = 567), Adjusted

OR
(95% CI)

Parent age, y
18–24 1.49 (0.68–3.28) 3.93 (1.77–8.71)
25–44 1.19 (0.64–2.22) 1.82 (0.95–3.47)
$45 Reference Reference

Age of youngest child, y
.10 2.83 (1.55–5.16) 2.56 (1.43–4.56)
5–10 1.61 (1.04–2.49) 1.47 (0.94–2.30)
,5 Reference Reference

Parent sex
Female Reference Reference
Male 1.17 (0.73–1.86) 1.03 (0.64–1.65)

Education level
No college 1.66 (1.16–2.38) 1.47 (1.01–2.13)
Some college or

more
Reference Reference

Parent race and/or ethnicity
Non-Hispanic

black or
African
American

0.50 (0.18–1.44) 0.42 (0.15–1.14)

Non-Hispanic
white

0.94 (0.37–2.37) 1.18 (0.52–2.68)

Hispanic 0.43 (0.09–2.14) 0.27 (0.04–1.81)
Other Reference Reference

Child insurance status
Medicaid 1.59 (0.64–3.98) 1.06 (0.44–2.55)
HMO and/or

private
insurance

1.28 (0.51–3.25) 0.90 (0.37–2.20)

Self-pay or other Reference Reference
Reason for visit
Sick child 0.81 (0.43–1.53) 0.83 (0.44–1.55)
Well child 0.84 (0.47–1.50) 0.77 (0.44–1.35)
Other Reference Reference

Parent tobacco use, cigarettes per d
$10 2.39 (1.66–3.43) 1.71 (1.17–2.49)
,10 Reference Reference

Other household smokers
$1 1.74 (1.21–2.49) 1.44 (0.99–2.08)
None Reference Reference

E-cigarette use in past 30 d
Used 2.54 (1.35–4.75) 7.49 (3.86–14.54)
Did not use Reference Reference

List-wise deletion was used; analyses were limited to parents who had a car. CI, confidence interval; HMO, health
management organization; OR, odds ratio.
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use of vaping products in their homes
and cars.29 The percentages of
cigarette smokers who allowed
vaping in their homes and cars were
markedly different between the
parents interviewed in this study and
US adults who participated in the
Internet-based study. Approximately
60% of enrolled parents who only
smoke reported prohibiting vaping in
homes and cars compared to 30% of
adult smokers in the Internet-based
study who reported having rules
against vaping in their homes
and cars.29 Identifying how
parents who smoke perceive the
risk of vaping in the home and
car differently than nonparents
should be examined in future
research.

Results suggest a perception may
exist among many parents that
e-cigarette aerosol is safe for their
children because the majority of dual
users had a strictly enforced smoke-
free home policy (63.8%), whereas
a statistically significant lower
percentage of these parents had
a strictly enforced vape-free home
policy (26.3%). When we examined
this issue by combining dual users
and e-cigarette users into a single
group of e-cigarette users, we found
the majority had a strictly enforced
smoke-free home policy (66.7%), yet
significantly fewer had a strictly
enforced vape-free home policy
(25.4%). A greater percentage of the
combined dual users and e-cigarette

users group had strictly enforced
smoke-free car policies (35.3%)
compared with strictly enforced vape-
free car policies (22.5%). Pediatric
health care providers should address
these apparent misperceptions about
e-cigarette aerosol with parents.
E-cigarette use has been proposed
by some advocates as a potential risk-
reduction strategy compared with
smoking combusted tobacco.
This study suggests that dual users of
both traditional cigarettes and
e-cigarettes are less likely to
protect children with smoke-free
(22.2% vs 37.5%; P = .02) as well as
vape-free (21.1% vs 60.5%; P, .001)
policies for the home and car
compared with parents who smoke
only cigarettes. These results
highlight the enhanced need
for child health care
providers to be prepared to assist
parents with issues related to
traditional smoking and assist
parents who vape.

Having a youngest child $5 years old
was associated with a reduced
likelihood of having a strictly
enforced smoke-free policy for the
home and car. Having a youngest
child .10 years old was associated
with a reduced likelihood of having
a strictly enforced vape-free policy for
the home and car. Because parents
are more likely to protect younger
children from their smoking and
vaping inside homes and cars,
additional efforts should be made

within pediatric practices to also
encourage parents with
older children to protect them
with smoke-free and vape-free home
and car policies. Younger parents
($18 and #24 years old) were more
likely to lack a home and car policy
that prohibits vaping compared
with older parents. Marketing of
vaping products, such as JUUL and
other e-cigarettes, have been
heavily targeted to young people and
may be influencing their decisions42

and attitudes43 about vaping in
homes and cars when they become
parents.

A limitation of our analysis is that the
exit interview only contained items
related to asking and advising about
smoking and did not include similar
items about vaping. Additional
limitations include the use of parental
self-report data that may not
necessarily reflect the true incidence
of cigarette and e-cigarette use in
homes and cars. Results that
compare groups of parents with
major differences in sample
sizes should be interpreted
cautiously.

CONCLUSIONS

The findings presented in this study
could be used to broaden tobacco
control recommendations to include
guidance for addressing e-cigarettes
in the pediatric health care setting.
Parents who were dual users of
cigarettes and e-cigarettes were
more likely to have strictly enforced
smoke-free policies than vape-free
policies for the home, suggesting that
some may believe exposure to
vaping inside the home is safe for
children. Additionally, parents who
dual use cigarettes and e-cigarettes
were less likely to have strictly
enforced smoke-free policies for the
car and vape-free policies in the home
and car than parents who only use
traditional cigarettes. The large
percentages of parents who have not
adopted smoke-free and vape-free

TABLE 4 Rates of Enrolled Parents Being Asked About or Advised to Have Smoke-Free Homes and
Cars at the Pediatric Visit

Variable Parent Uses Only
Cigarettes

(N = 646), n (%)

Parent Uses Only
E-cigarettes

(N = 34), n (%)

Parent Is Dual User of
Cigarettes and E-cigarettes

(N = 81), n (%)

P

Asked if you have
a smoke-free home

142 (22.0)a 14 (41.2)b 26 (32.5)b ,.01

Advised to have
a smoke-free home

95 (14.8)a 9 (26.5)a,b 23 (28.8)b ,.01

Asked if you have
a smoke-free car

87 (14.9)a 8 (25.8)a,b 20 (28.2)b ,.01

Advised to have
a smoke-free car

74 (12.6)a 7 (22.6)a,b 21 (29.6)b ,.01

Missing data were not included. Car items are limited to parents who reported that they have a car. Each superscript
letter denotes categories whose column proportions do not differ significantly from each other at the.05 level.
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homes and cars and the low
percentages of parents who are
asked or advised about keeping
homes and cars smoke free when
attending pediatric practices
reveals the continued unmet need
to implement interventions

that will promote safe homes
and cars for children.
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