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Introduction: Home smoking bans significantly reduce sec-
ondhand smoke exposure among children, but parents may
offer discordant reports on whether there is a home smoking
ban. The purpose of this study was to examine national trends
in (a) parental discordance/concordance in the reporting of
home smoking bans and (b) correlates of discordant/concordant
reports among two-parent households with underage children
from 1995 to 2007.

Methods: Data from the 1995/1996, 1998/1999, 2001/2002,
2003, and 2006/2007 Tobacco Use Supplement of the U.S. Current
Population Survey were used to estimate prevalence rates and
multinomial logistic regression models of discordant/concordant
parental smoking ban reports by survey period.

Results: Overall, the percentage of households in which the
2 parents gave discordant reports on a complete home smoking
ban decreased significantly from 12.7% to 2.8% from 1995 to
2007 (p <.001). Compared with households where both parents
reported a complete smoking ban, discordant reports were
more likely to be obtained from households with current smokers
(p < .01) across survey periods. Compared with households
where both parents reported the lack of a complete home smoking
ban, discordant reports were more likely among households
with college graduates, no current smokers, and parents with
Hispanic ethnicity (p < .05).

Conclusions: Parental concordance on the existence of
a home smoking ban increased from 1995 to 2007. This
suggests estimates of home smoking bans based on just one
parent may be more reliable now than they were in the past.
Interventions to improve the adoption and enforcement of
home smoking bans should target households with current
smoker parents.
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Introduction

Secondhand smoke (SHS) exposure increases the risk of prema-
ture death and illness in adults and children. Children are
particularly vulnerable to the effects of SHS, and as a result of
exposure, they can experience increased risk for sudden infant
death syndrome, acute respiratory infections, ear problems, and
more severe asthma (U.S. Department of Health and Human
Services [USDHHS], 2007). SHS may also contribute to
increased blood lead level in children (Apostolou et al., 2011).
Recently, attention has been drawn to a new mode of involuntary
exposure to tobacco constituents—thirdhand smoke (THS),
which refers to residual tobacco smoke contamination that
remains after the cigarettes are extinguished (Winickoff et al.,
2009). Children are especially susceptible to THS exposure
because they breathe near, crawl and play on, touch, and
mouth-contaminated surfaces. Because the home is a primary
location of SHS and THS exposure for children (Gonzales, Malcoe,
Kegler, & Espinoza, 2006; Mantziou, Vardavas, Kletsiou, &
Priftis, 2009; USDHHS, 2007), the adoption of a home smoking
ban can significantly reduce the level of SHS and THS exposure.

A home smoking ban is a self-established behavioral house-
hold prescription against involuntary exposure. It is defined
as rules set up by household residents or other individuals to
restrict or ban cigarette smoking inside the home (Martinez-
Donate, Johnson-Kozlow, Hovell, & Gonzélez-Pérez, 2009).
Previous research has found home smoking bans were effective
in reducing cotinine levels, an indicator of exposure to smoke,
among children (Spencer, Blackburn, Bonas, Coe, & Dolan,
2005). Studies also suggest that household smoking rules convey
an anti-tobacco social norm that helps deter adolescents from
smoking regardless of their parents’ or friends’ smoking behavior
(Albers, Biener, Siegel, Cheng, & Rigotti, 2008; Clark et al.,
2006; Klein, Forster, Erickson, Lytle, & Schillo, 2009; Rodriguez,
Tscherne, & Audrain-McGovern, 2007).
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In the United States, survey results consistently showed that
the prevalence of home smoking bans has increased over time
(Levy, Romano, & Mumford, 2004; Trosclair et al., 2007; Zhang,
Martinez-Donate, Kuo, Jones, & Palmersheim, 2012). By 2008,
most U.S. adults reported a smoke-free home, and the percentage
of smoke-free homes ranged from 68.8% to 85.7% depending
on the state (Malarcher, Shah, Tynan, Maurice, & Rock, 2009).
Home smoking bans have been found to be associated with a
number of individual and household characteristics, including
ethnicity, presence and age of children, smoking status of
household residents, family members’ educational attainment,
household income, and smoking status of friends (Binns,
O’Neil, Benuck, & Ariza, 2009; Gilpin, White, Farkas, & Pierce,
1999; Johansson & Halling, 2003; King, Hyland, Borland,
McNeill, & Cummings, 2011; Martinez-Donate et al., 2007;
Zhang et al., 2011).

However, analyses of home smoking bans have relied largely
on the sole response of one household member regarding the
existence and degree of smoking bans in the home. In contrast,
relatively few studies have investigated potential discordance in
perceptions of home smoking bans among different household
members. Mumford et al. used 1998/1999 Tobacco Use Supple-
ment (TUS) to the U.S. Current Population Survey (CPS) and
found that an estimated 12% of their sample of households
with two or more adults provided discordant reports about
home smoking bans (Mumford, Levy, & Romano, 2004). The
discordance varied by smoking status, socioeconomic status,
race/ethnicity, and presences of children. Discordant reports of
bans may be the result of differential reporting due to different
duration and frequency of observation by reporters, different
operational definition, and social desirability. Ding et al. found
that children in families that provided discordant reports
on home smoking bans were exposed to higher SHS level
compared with those with complete bans (Ding et al., 2011).
This suggests that concordant ban reports are associated with
reduced SHS exposure, and discordant reports could reflect lax
enforcement of or incomplete smoking bans. In a qualitative
study of household smoking restrictions, some participants
reported resistance from smokers in the family when someone
proposed to ban smoking in the home. Some of these families
compromised and set up a partial ban (Kegler, Escoffery,
Groff, Butler, & Foreman, 2007), which reduced but did not
completely eliminate SHS exposure (Blackburn et al., 2003;
Wakefield et al., 2000).

As overall rates of home smoking bans have increased
and social recognition of the harm of involuntary smoking
exposure, especially to children, has greatly improved over the
last decade throughout the United States (Hyland et al., 2009),
the demographic and socioeconomic factors associated with the
discordance may have changed accordingly. To date, we are
unaware of any study examining this question. Yet, it has
important implications for both research methodology and
public health practice.

The current study used nationally representative surveys to
track the evolution of parental discordance/concordance in the
reporting of home smoking bans among two-parent households
with underage children from 1995 to 2007. We also investigated
household and parental characteristics associated with discordant/
concordant home ban reports over this period.

Study Population

The 1995-1996, 1998-1999, 2001-2002, 2003, and 2006—-2007
TUS-CPS data were used in the current study. As a supplement
to the CPS, all household members aged 15 years or older per-
manently residing in the households selected through stratified
random sampling are eligible for the interview. The TUS-CPS
provides data on a nationally representative sample of about
240,000 civilian noninstitutionalized individuals within a given
survey period. For the five yearly survey periods, the TUS-CPS
response rate, including both self- and proxy responses, were
84.5%, 83.5%, 75.0%, 75.2%, and 73.7%, respectively.

In the current study, the analytical unit was the primary
family household because the analysis focused on home smoking
rules. Only two-parent households with underage children
(<18 years old) were selected. A parent refers to a household’s
reference person or his/her spouse or partner, and they did not
need to be the underage child/children’s biological parent. The
no-smoking home bans were reported by one or both parents in
two-parent households. Households without valid reports on
home smoking bans from either of the parents were excluded
from analyses. The TUS-CPS did not collect proxy responses on
home smoking ban status.

Measures

Home Smoking Bans

All respondents were asked a question concerning the rules
about smoking in their home. Based on evidence demonstrating
the limited effectiveness of partial smoking bans in the house-
hold (Blackburn et al., 2003; Wakefield et al., 2000), respon-
dents’ answers were classified into two categories: a complete
smoking ban (i.e., “No one is allowed to smoke anywhere
INSIDE YOUR HOME”) versus a partial or no-smoking ban
(i.e., “Smoking is allowed in some places or at some times
INSIDE YOUR HOME” or “Smoking is permitted anywhere
INSIDE YOUR HOME”).

There were minor changes in the wording of the home
smoking ban question after 2002. The 2003 and 2006 version of
the question replaced “in your home” with “inside your home.”
In addition, the version after 2002 also added an explanation of
the meaning of word “rule” (i.e., rules include any unwritten
rules and pertain to all people whether or not they reside in the
home or are visitors, workmen, etc.).

Based on responses from the two parents/caregivers to the
home smoking ban question, households were classified into
three categories: households in which spouses/partners provided
discordant responses on the existence of a complete home
smoking ban; households in which both spouses/partners con-
cordantly reported a complete home smoking ban; and house-
holds where neither of the spouses/partners reported a complete
home smoking ban.

Household Characteristics

The following factors potentially associated with the establish-
ment of a nonsmoking rule in the home were analyzed: house-
hold structure, highest parental education level, age of the
youngest child, annual household income, parental race/ethnicity,
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parental age, and parental smoking status. The specific cate-
gories considered are shown in Table 1. Smoking status was
assessed for each parent residing in the households. Based on
parental smoking status, households were categorized into four
groups: households where both parents are current smokers
(smoked more than 100 cigarettes in their lifetime and currently
smoke some days or every day), households with only one
current smoker, households with no current smokers but where
one or both parents were former smokers (smoked more than
100 cigarettes in their lifetime, but do not currently smoke), and
households with neither current nor former smokers.

Statistical Analysis
Descriptive statistics on the prevalence of discordant/concordant
reports were calculated over different survey periods. Multinomial

logistic regressions were estimated to explore (a) associations
between sociodemographic characteristics and household-level
variables and concordant/discordant smoking ban reports
among two-parent households and (b) significant changes in
prevalence of concordant/discordant reports from one survey
period to the next. Two comparisons (both spouses reported a
complete home smoking ban vs. discordant reports, and neither
spouses reported a home ban vs. discordant reports) were
examined using these models.

For multinomial logistic regressions, odds ratio (OR) values
and their 95% CI were compared across survey periods to inves-
tigate whether there were significant changes in the relation-
ships between each factor and home smoking ban status.
Nonoverlapping 95% CI were considered significant at the 95%
level. Survey and household weights provided by the TUS-CPS

Table 1. Sociodemographic Characteristics of Two-Parent Households with Underage

Children in the United States (1995-2007)

Sociodemographic 1995-1996 1998-1999 2001-2002 2003 2006-2007
characteristics (N*=34,024) (N =31,670) (N=31,629) (N=31,146) (N=28,685)
Highest education level
Less than high school 7.1 6.7 6.4 7.1 7.1
High school graduate 56.4 53.4 51.8 49.1 473
College graduate 36.6 39.9 41.8 43.8 45.6
Age of youngest child, years
Less than 1 10.3 10.1 9.6 9.6 9.9
1-5 38.5 37.7 37.5 38.3 37.7
6-12 33.2 33.6 33.9 33.4 321
13 or older 18.0 18.7 19.0 18.7 20.2
Annual household income
Less than 25,000 21.9 16.7 13.2 13.4 10.7
25,000-49,999 36.9 315 27.4 26.1 23.2
50,000 or greater 41.3 51.8 59.4 60.5 66.1
Parental race/ethnicity
Both NH White ® 74.2 71.6 70.0 66.9 65.1
Both NH Black 7.3 7.3 7.4 6.9 6.6
Both Hispanic 9.1 10.8 11.4 13.4 14.0
Both other 3.4 4.0 4.1 49 5.2
NH White/NH Black 0.6 0.6 0.8 0.6 0.8
NH White/Hispanic 32 3.4 3.9 3.9 44
NH White/other 1.8 1.9 1.9 2.7 2.8
Other combinations 0.5 0.5 0.7 0.8 1.0
Parental smoking status
Only never-smoker 38.7 424 45.8 51.0 53.1
No current, but one or 27.3 26.7 254 23.8 234
two former smoker(s)
One current smoker 22.8 21.6 20.1 18.3 16.6
Two current smokers 11.3 9.3 8.7 6.8 6.9
Parental age
Both 18-29 10.5 10.1 9.3 9.1 9.1
Both 30-39 319 29.3 28.2 27.8 26.4
Both 40-49 21.5 227 24.0 24.1 23.7
Both 50 or older 5.0 5.9 6.5 7.1 8.6
18-29/30-39 8.9 8.5 8.4 8.1 7.8
30-39/40-49 14.8 15.0 14.4 14.2 14.0
40-49/50 or older 5.7 6.6 7.5 7.8 8.6
Other combinations 1.8 1.8 1.9 1.8 1.8

Note. NH = Non-Hispanic.

N represents the number of two-parent households in our sample for each survey period.
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were used to account for the complex sampling design and
clustering to produce population estimates. All analyses were
performed with the software STATA/SE 11.1 (StataCorp LP,
College Station, TX).

Missing Data

Across the five survey periods, about 20% of individuals did not
answer the home smoking ban question, and as a result, around
40% of the households only had one parental response. Exclu-
sion of such households would have resulted in a substantial
sample reduction and potential bias of our estimates. In our
analysis, the multiple imputation (MI) approach was utilized.
MI is an analytic technique that uses all the information avail-
able in the study to replace missing values with a set of predicted
values in order to take into account the model uncertainty
(Allison, 2000; Rubin, 1987). Subsequently, each completed
data set is analyzed using standard complete-data procedures,
and effects are pooled to create one estimate of parameters.

MI estimation is used to deal with the missing responses to
the home ban question by regressing home smoking ban reports
on known information: gender, the response from the other
parent, household highest education level, age of the youngest
child, annual household income, household race/ethnicity
composition, parental age, and parental smoking status. The
estimated responses were then matched with the other parent’s
response. Multinomial logistic regressions of home smoking
ban status on individual characteristics, including age, race,
education, and smoking status, were estimated for data before
and after imputation. The adjusted odds ratio (AOR) for each
variable did not differ from each other significantly at the 5%
level. Both the descriptive and multivariate results reported in
this article used the MI dataset.

Trends in Household
Discordance/Concordance of Parental
Reports

Tables 2 and 3 show the prevalence of discordant/concordant
reports and their associations with sociodemographic factors.
The overall percentage of households in which the two parents
gave discordant reports on a complete home smoking ban
decreased significantly from 12.7% during 1995-1996 to 2.8%
during 2006-2007 (p < .001). In addition, the prevalence of
households that lacked a complete home smoking ban according
to both parents decreased significantly from 35.2% to 12.1%
(p <.001). Accordingly, the percentage of households in which
both parents agreed on the existence of a complete home smoking
ban increased from 52.1% to 85.1% (p <.001).

The prevalence of home smoking ban stratified by parental
smoking status indicates that the trends were similar among the
four groups. However, throughout all the survey periods,
households with only never-smokers had the highest percentage
of concordant reports on complete bans, followed by those with
no current but at least one former smoker, and followed by
households with one current smoker. Households with two
current smokers had the lowest prevalence of concordant
reports on a complete home smoking ban.

Comparison of Concordant Complete
Bans Versus Discordant Reports

Several sociodemographic and household-level characteristics
were predictive of parental reports on home smoking ban and
the associations changed over time (Table 2). During the first
study period (i.e., 1995-1996), the comparison of concordant
complete home smoking ban reports versus discordant reports
revealed that the odds of providing concordant reports were
significantly higher among households that included parents
with a college degree and of Hispanic ethnicity (p < .05). On
the other hand, discordant reports were significantly more
likely to be obtained as the age of the youngest child increased
and with the presence of former or current smokers (p < .01).
However, these associations, with the exception of the effects
of parental smoking, were less consistent throughout subse-
quent years. In the survey period of 2003, age of youngest child
remained a significant predictor of discordant reports but an-
nual household income became a significant predictor—the
AOR value for households with an annual income of at least
$50,000 versus households reporting an annual income of less
than $25,000 was 1.50 (p < .05). In year 20062007, discordant
reporting remained significantly associated with annual
income and parental smoking, but the presence of former
smokers was not associated with odds of discordant parental
responses.

Comparison of Concordant No-complete
Bans Versus Discordant Reports

The likelihood of concordant no-smoking ban reports versus
discordant reports among two-parent households was associat-
ed with parental highest level of education (from 1995/1996 to
2006/2007), age of youngest child (from 1995/1996 to 2001/
2002), annual household income (from 1995/1996 to 2001/
2002), parental race/ethnicity (from 1995/1996 to 2006/2007),
parental smoking status (from 1995/1996 to 2006/2007), and
parental age (from 1998/1999 to 2006/2007), but the strength of
these associations changed over time (Table 3). A comparison
between the figures in Tables 2 and 3 suggests that the charac-
teristics of households in which discordant reports were pro-
vided were more similar to those with concordant reports of a
complete home smoking ban than to households with concordant
no-ban reports.

Our findings reveal that the percentage of households in which
parents provided reports of concordant complete home smoking
ban showed a considerable increase from 1995-1996 to 2006—
2007. This outcome is particularly common among households
with smoker parents. By 2006-2007, the prevalence of concor-
dant reports of a complete home smoking ban was 2.5 times and
5 times greater than in 19951996, for households with one and
two current smokers, respectively. We regard this increase as an
important achievement in public health because it is within
such households that children are most likely to be exposed to
SHS and THS. However, disparities in rates of home smoking
bans and discordant reports among groups identified by
sociodemographic factors persisted over time and suggest
the need to develop interventions to increase children’s level of
protection from SHS and THS in disadvantaged households.
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1.10 (0.78-1.54) 0.86 (0.58-1.29)

11.4 0.86 (0.67-1.11)

10.1

1.01 (0.82-1.26)

11.8
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1.03 (0.65-1.62)

1.12 (0.81-1.54) 1.01 (0.69-1.48)

0.95(0.76-1.19)

1.01 (0.83-1.23)

12.6

0.87 (0.50-1.53)
0.73 (0.38-1.41)

1.23(0.77-1.97)

2.8
2.9

1.06 (0.70-1.62)

0.89 (0.67-1.20)

11.0
11.0

1.17 (0.88-1.55)
0.93 (0.63-1.37)

12.2

40-49/50 or older

1.42 (0.73-2.74) 1.10 (0.50-2.42)

0.82 (0.53-1.25)

12.2

Other combinations

Non-Hispanic; AOR = adjusted odds ratio.
“Discordant reports were regarded as the reference outcome.

Note. NH

°N represents the number of two-parent households in our sample for each survey period.

Our study found that throughout the study period, differ-
ences in sociodemographic and household factors between
households, in which parents disagreed regarding their home
smoking ban status and those in which both parents reported
the adoption of a complete home smoking ban, attenuated or
disappeared. This outcome suggests that disparities in child
SHS and THS exposure in the home have decreased over the
study period. However, despite these trends, it is important to
note that the pattern of parental smoking is still quite different
between these two types of households, and therefore, it
remains inappropriate to collapse these two categories of house-
holds into one. By the end of the study period, households in
which both parents were current smokers were still about five
times more likely to provide discordant responses regarding the
home smoking ban status compared with households with only
never-smokers. The comparison of households that yielded dis-
cordant parental reports versus those that yielded concordant
parental reports of not having a home smoking ban indicated
that these two sets of households differed in several important
ways. Households with one or two college graduates were less
likely to offer a concordant no-ban report as opposed to a dis-
cordant report over the decade. Households with infants and
annual income $50,000 or greater were less likely to yield con-
cordant parental reports on the lack of a home smoking bans
for the first three survey periods than households with older
children and lower income, but differences based on presence
of infants and income were nonsignificant in 2003. These
results suggest disparities by household composition and socio-
economic status in home smoking ban status and, possibly,
SHS and THS exposure have decreased in recent years. In addi-
tion, households with two Hispanic parents were less likely
than households with other race/ethnicity parental composi-
tion to concordantly report the lack of home smoking ban. This
result is consistent with previous research on Hispanic populations
suggesting higher prevalence of home smoking bans among this
population compared with other ethnic and racial groups
(Yousey, 2006).

The distributions of parental smoking status were signifi-
cantly different between households with concordant reports of
no home smoking bans and those of discordant reports. House-
holds with current smokers were three to seven times more likely
to concordantly report the lack of home smoking bans com-
pared with households with only never-smokers. Thus, both
comparisons of households (i.e., both reported complete home
bans vs. discordant reports, neither reported a home ban vs. dis-
cordant reports) indicated that parental smoking status is a
strong predictor of which discordance/concordance category a
household might belong to. Households with current smokers
were much more likely to not have home smoking bans or
offered discordant parental reports on the existence and degree
of a home smoking ban. The gap by smoking status persisted
over time. This finding has important implications for future
interventions. First, it indicates that underage children living in
households with current or former smoker continue to be less
likely to be protected by a home smoking ban. Thus, second, it
underscores the need to focus on households with one or two
parents who smoke to promote their adoption of home smoking
bans and good communication among household members to
guarantee the enforcement of home smoking bans. Finally, it
suggests that one of the most direct and effective ways to reduce
the risk of SHS and THS exposure in the households would be
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28,685)

2006-2007 (N

31,146)

2003 (N

=31,629)

2001-2002 (N

=31,670)

1998-1999 (N

34,024)

1995-1996 (NP

No ban (%) AOR and 95% CI

AOR and 95% CI

No ban (%)
7.7

No ban (%) AOR and 95% CI No ban (%) AOR and 95% CI
3

AOR and 95% CI

No ban (%)

37.2

Household characteristics

1.75 (1.04-2.93)
1.88 (0.99-3.59)

3.0

1
15.1
14.7

1.55 (1.02-2.34)

1

1.37 (0.94-1.99)

24.2
22

1.48 (1.15-1.90)

0.3

1.11 (0.89-1.39)

30-39/40-49

2.06 (1.26-3.38)

17.6

1.31(0.81-2.10)

8
.5

1.43 (1.06-1.94)

29.1

357 1.21(0.89-1.63)

40-49/50 or older

1.34 (0.64-2.82)

227 (0.97-5.32)

229

1.93 (0.97-3.88)

30

1.48 (0.95-2.30)

37.8

1.21 (0.80-1.82)

45.3

Other combinations
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Non-Hispanic; AOR = adjusted odds ratio.
“Discordant reports were regarded as the reference outcome.

Note. NH

°N represents the number of two-parent households in our sample for each survey period.

to prevent smoking uptake and promote smoking cessation
among current and future generations of parents.

The trend observed in the level of parental concordance
on home smoking ban reports and the associated household
characteristics have also important implications for research
methodology. The results suggest that researchers are in a better
position using recent data to rely on a single parental report of
the home smoking ban status today than they were 10 years ago.
However, when it comes to households with current or former
smokers, it is still recommended to take into account both par-
ents’ responses because our study indicates they are significantly
more likely to provide discordant reports on their home smoking
ban status.

Limitations

This study is subject to several limitations. First, there were
minor changes in the wording of the TUS-CPS home smoking
ban question after 2002. While some people would interpret
“in your home” and “inside your home” as equivalent expres-
sions, the latter has more emphasis on the indoor environment.
On the other hand, the newer version of the question asks about
rules that apply not only to home residents but also visitors and
workmen, thus making the definition of home smoking bans
more restrictive. This suggests that our estimates of actual prev-
alence of a complete home smoking ban for the 2003 and 2006—
2007 periods may have been affected in opposite directions by
these changes in the wording of the question, and the magni-
tude and direction of the net effect is difficult to tell. In addition,
the CPS recoded its race/ethnicity question. Starting in 2003,
respondents were able to select more than one race. This change
may affect our estimates regarding the association between race/
ethnicity and home smoking ban reports. Unfortunately, the
direction of this potential bias is unknown.

Second, a subset of the 2003 TUS-CPS data was longitudinal
with respect to the 2001-2002 data (i.e., about one-third of
respondents to the 2003 TUS-CPS had participated in the 2001-
2002 survey round). There was a marked increase in the preva-
lence of a complete home smoking ban between 2001 and 2002
and 2003, considering the relatively shorter interval between the
two surveys. It is possible this sharper increase was due in part
to learning effects associated with previous participation in
TUS-CPS. Hence, the results for that survey period may overes-
timate the real prevalence of home smoking bans and concor-
dant parental reports in 2003. However, even excluding that
survey period, the results suggest a clear trend toward decreas-
ing rates of discordant parental reports and increasing rates of
concordant complete home smoking ban reports over the period
examined.

In conclusion, this study suggests increasing concordance of
parental reports on home smoking bans and underscores the
need to focus future interventions on households with current
smokers to reduce SHS and THS exposure and protect the
health of children in these households. Furthermore, our results
demonstrate that household residents often disagree on their
perceptions of their home smoking ban status and the impor-
tance of collecting data regarding home smoking bans from
more than one individual in the home in order to obtain more
reliable estimates of the prevalence and correlates of home
smoking bans in the United States.
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