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Abstract
OBJECTIVE—There is no safe level of exposure to tobacco smoke. Thirdhand smoke is residual
tobacco smoke contamination that remains after the cigarette is extinguished. Children are
uniquely susceptible to thirdhand smoke exposure. The objective of this study was to assess health
beliefs of adults regarding thirdhand smoke exposure of children and whether smokers and
nonsmokers differ in those beliefs. We hypothesized that beliefs about thirdhand smoke would be
associated with household smoking bans.
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METHODS—Data were collected by a national random-digit-dial telephone survey from
September to November 2005. The sample was weighted by race and gender within Census region
on the basis of US Census data. The study questions assessed the level of agreement with
statements that breathing air in a room today where people smoked yesterday can harm the health
of children.
RESULTS—Of 2000 eligible respondents contacted, 1510 (87%) completed surveys, 1478
(97.9%) answered all questions pertinent to this analysis, and 273 (18.9%) were smokers. Overall,
95.4% of nonsmokers versus 84.1% of smokers agreed that secondhand smoke harms the health of
children, and 65.2% of nonsmokers versus 43.3% of smokers agreed that thirdhand smoke harms
children. Strict rules prohibiting smoking in the home were more prevalent among nonsmokers:
88.4% vs 26.7%. In multivariate logistic regression, after controlling for certain variables, belief
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that thirdhand smoke harms the health of children remained independently associated with rules
prohibiting smoking in the home. Belief that secondhand smoke harms the health of children was
not independently associated with rules prohibiting smoking in the home and car.
CONCLUSIONS—This study demonstrates that beliefs about the health effects of thirdhand
smoke are independently associated with home smoking bans. Emphasizing that thirdhand smoke
harms the health of children may be an important element in encouraging home smoking bans.
Keywords
smoking; tobacco; pediatrics; family practice; parent; smoking cessation; secondhand smoke;
environmental tobacco smoke; tobacco control
The 2006 surgeon General’s report on involuntary smoking concluded that more than 126
million people are exposed to secondhand smoke (SHS), 50 000 deaths per year are caused
by SHS, and there is no “safe” level of exposure.1 An increasing number of states have
created laws on smoking to protect employees in restaurants, bars, and workplaces, but the
home remains a place of intense and consistent exposure for nonsmoking children and
adults.2 The home is the predominant location for exposure of children and adults to tobacco
smoke.1
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The majority of adults are aware that visible SHS is harmful to health, and some smokers
take measures to protect nonsmokers from this widely recognized harm.3 These measures of
highly variable efficacy, include opening windows, smoking in other rooms, turning on fans,
or simply waiting until the smoke dissipates to mitigate the harmful effects of their smoking
on others. Research has documented the association between smoking in the home and
persistently high levels of tobacco toxins well beyond the period of active smoking.1,4–6
These toxins take the form of particulate matter deposited in a layer onto every surface
within the home; in loose household dust; and as volatile toxic compounds that “off gas”
into the air over days, weeks, and months.6,7 Smoking indoors on 1 day thus exposes people
to tobacco toxins within that space in the future. We use the new term “thirdhand” smoke to
name this complex phenomenon and define it as residual tobacco smoke contamination that
remains after the cigarette is extinguished. This study is the first to examine the thirdhand
smoke concept and home smoking bans.
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The toxicity of low levels of tobacco smoke constituents has been proved. According to the
National Toxicology Program, these 250 poisonous gases, chemicals, and metals include
hydrogen cyanide (used in chemical weapons), carbon monoxide (found in car exhaust),
butane (used in lighter fluid), ammonia (used in household cleaners), toluene (found in paint
thinners), arsenic (used in pesticides), lead (formerly found in paint), chromium (used to
make steel), cadmium (used to make batteries), and polonium-210 (highly radioactive
carcinogen).1 Eleven of these compounds are group 1 carcinogens (most carcinogenic
designation).1 For some of these compounds, such as radioactive polonium-210, the
cumulative dose is especially concerning, leading health professionals to call for immediate
disclosure and warnings about exposure.8
Strict no-smoking policies in the home have been associated with significantly lower levels
of biochemical markers of tobacco exposure and lower health risks in nonsmokers.3,9–12
Individual adult smokers who are not yet prepared to quit can therefore provide some
relative protection to others by setting strict “no smoking” policies in their homes. The
pressures of strict rules also may be important for encouraging smoking cessation among
household members,13–19 discouraging smoking initiation in youth,20–26 and decreasing the
risk for house fires.27 Previous work showed that having children in the home, other
nonsmoking adults in the home, and presence of smoke-free public places are associated
Pediatrics. Author manuscript; available in PMC 2013 September 26.

Winickoff et al.

Page 3

with having smoking bans.28 Among smokers, longer time to first cigarette and being in the
preparation stage of change are associated with home smoking bans.19
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This study uses a nationally representative sample of adults to determine the prevalence of
recognizing the dangers associated with thirdhand smoke and the association with household
smoking bans. We hypothesized that belief about the harmful health effects of thirdhand
smoke would be associated with higher rates of strict no-smoking policies within the home.

METHODS
This study reports data from the Social Climate Survey of Tobacco Control (SCS-TC), an
annual cross-sectional survey that was designed to operationalize the concept of the social
climate on tobacco into a comprehensive set of quantifiable social and environmental
indicators across social institutions that characterize society: (1) family and friendship
groups; (2) education; (3) work-place; (4) government and political order; (5) health and
medical care; (6) recreation, leisure, and sports; and (7) mass culture and communication.
Survey items were developed and selected on the basis of an extensive review of extant
tobacco control surveys and then reviewed by a panel of tobacco control researchers.
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The SCS-TC was administered to a representative sample of US adults in September to
November of 2005. Households were selected by using random-digit-dialing procedures.
Once a household was reached, the adult to be interviewed was selected by the interviewer’s
asking to speak with the person in the household who was ≥18 years of age and would have
the next birthday. When not at home, 5 attempts were made to contact the selected adult.
The sample was weighted by race and gender within each census region, on the basis of
2005 US Census estimates. The institutional review board at Mississippi State University
reviewed and approved this project. Informed consent was obtained orally as part of the
introduction to the telephone interview by trained interviewers. No compensation was given
to study participants. A detailed description of the survey method can be found on the SCSTC Web site.29
Measures
Two questions from the Behavior Risk Factor Surveillance System and the National Health
Interview Survey were used to assess the current smoking status of respondents.
Respondents were asked, “Have you smoked at least 100 cigarettes in your entire life?”
Respondents who reported that they had were then asked, “Do you now smoke cigarettes
every day, some days, or not at all?” Respondents who reported that they now smoke every
day or some days were categorized as current smokers.
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Home Smoking Policies
One question was used to assess the current household’s rules about smoking. Respondents
were asked which of the following best describes their household’s rules about smoking: (1)
smoking is allowed in all parts of the home; (2) smoking is allowed in some parts of the
home; (3) smoking is not allowed in any part of the home; or (4) don’t know/not sure.
Respondents who reported that they did not allow smoking in any part of the home were
categorized as having strict rules prohibiting smoking in the home. Respondents who
reported that they allowed smoking in all parts of the home or some parts of the home or did
not know/were not sure were categorized as not having strict rules prohibiting smoking in
the home.
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Health Beliefs About SHS and Thirdhand Smoke
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One question was asked to assess health belief about SHS. Respondents were asked whether
they strongly agreed, agreed, disagreed, or strongly disagreed with the following statement:
“Inhaling smoke from a parent’s cigarette can harm the health of infants and children.”
Respondents who strongly agreed and agreed with this statement were categorized as
holding the belief that SHS harms the health of children. Respondents who disagreed or
strongly disagreed with these statements were categorized as not holding the belief that SHS
in the home harms the health of children.
One question was asked to assess health belief about thirdhand smoke. Respondents were
asked whether they strongly agreed, agreed, disagreed, or strongly disagreed with the
following statement: “Breathing air in a room today where people smoked yesterday can
harm the health of infants and children.” Respondents who strongly agreed and agreed with
this statement were categorized as holding the belief that thirdhand smoke harms the health
of children. Respondents who disagreed or strongly disagreed with these statements were
categorized as not holding the belief that thirdhand smoke harms the health of children. The
“don’t know” category was handled consistently for both the SHS and thirdhand smoke
variables as a third level.
Self-report of Local Smoking Policies
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Our expert panel hypothesized that knowledge of a local no-smoking policy in restaurants
and bars would be associated with home smoking ban. Respondents were asked whether
restaurants in their community are completely smoke-free, have designated smoking areas,
or permit smoking anywhere. Similarly, respondents were asked whether bars and taverns in
their community are completely smoke-free, have designated smoking areas, or permit
smoking anywhere. Responses to these 2 questions were dichotomized as completely
smoke-free or not.
Statistical Analysis
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We used χ2 procedures to compare differences between age, gender, race, education,
smoking status, smoking status of others in the home, rural/urban residence, health beliefs
about smoking in bars, health beliefs about smoking in restaurants, and health beliefs toward
SHS for the outcome variable of strict rules prohibiting smoking in the home. Associations
were considered significant at the α < .05 level. In our analyses, we treated “refused to
answer the question” as missing data. The proportion of respondents who answered each
question in each question set is reported in the footnotes of each data table. A multiple
logistic regression model that controlled for demographic variables and known confounders
was developed, with the dependent variable of having a strict rule prohibiting smoking in the
home. All analyses were conducted by using SPSS 14 (SPSS, Inc, Chicago, IL).

RESULTS
Table 1 shows the characteristics of the 1478 adults in the sample. Consistent with national
smoking rates,30 18.9% of adults in this sample were current smokers. A total of 15.6% of
the sample reported a smoker living in the home, and, among nonsmokers, 8.4% lived with a
smoker. The total prevalence of homes with a smoker was 25.6%. A large majority (93%) of
the respondents believed that SHS harms the health of children as opposed to only 61% of
respondents who believed that thirdhand smoke harms the health of children. Significant
numbers (22%) of respondents reported not knowing whether thirdhand smoke harms the
health of children, whereas only 3.4% of respondents reported not knowing whether SHS
harms the health of children. In bivariate analysis (Table 2), strict smoking rules were much
more prevalent among nonsmokers than smokers (88.4% vs 26.7%; P < .001).
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In multivariate analysis (Table 3), controlling for sociodemographics and possible
confounders, we found an independent association between belief that thirdhand smoke
harms children and presence of a strict home smoking ban (adjusted odds ratio [aOR]: 2.19
[95% confidence interval (CI): 1.36–5.52]). In this multivariate analysis, belief that SHS
harms children was not independently associated with a strict home smoking ban. When
thirdhand smoke was removed from the model, SHS still did not achieve significance (aOR:
1.60 [95% CI: 0.69–3.60]). This lack of significance may reflect low SHS variability, with
only 3.3% of the sample not believing that SHS harms the health of children. When the
multivariate analysis was restricted to the 500 households that had children, SHS remained
nonsignificant (aOR: 0.2 [95% CI: 0.0–1.6]).
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Because current programs emphasize the harms of SHS, we wanted to explore the notion
that increased strength of agreement with the SHS variable might be associated with strict
home smoking ban. For the SHS variable, 38% of the sample strongly agreed and 55%
agreed that SHS harms the health of children. Using disagree as the reference group for
SHS, we found a positive but nonsignificant relationship between strong agreement that
SHS harms the health of children and strict home smoking ban (aOR: 1.53 [95% CI: 0.58–
4.00]). When we recoded the SHS reference group as agree, we found a significant
relationship between strong agreement that SHS harms the health of children and strict home
smoking ban (aOR: 1.87 [95% CI: 1.24–2.81]). In both cases, the OR for thirdhand smoke
remained independently associated with strict home smoking ban (aOR: 2.07 [95% CI:
1.28–3.35]).

DISCUSSION
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In this large nationally representative sample, we identified an independent association
between the health belief that thirdhand smoke harms children and strict no-smoking
policies in the home. This novel finding is important because the thirdhand smoke concept
could easily be incorporated into current and future tobacco counseling messages, tobacco
control programs, policy initiatives, and guidelines. To date, programs have emphasized the
harmful effects of visible SHS, a health belief that a large majority of adults already endorse.
We were unable to find an association between simple belief that SHS harms children and
strict home smoking ban. Our exploratory results do suggest a difference in protective home
rules between those who simply agree that SHS is harmful to children and those who
strongly agree that SHS is harmful to children. Emphasizing a high degree of harm caused
by visible SHS may still have activity for encouraging home smoking bans. The SHS health
message dates back to the 1986 Surgeon General’s report, a transformative report that is
now more than 20 years old.31 The 2006 Surgeon General’s Report summarized the
intervening years of research, concluding that there is no safe level of tobacco smoke.1
Meanwhile, an expanding body of evidence demonstrates that indoor spaces become
contaminated with tobacco toxins after the visible smoke dissipates.4,6,7
New information emerging about thirdhand smoke exposure may offer families needed
additional information about sources of possible toxic exposure of their children and may
enhance their motivation to alter home smoking practices to protect better the health of their
children. Thirdhand smoke health education campaigns might be more powerful motivators
for these families than simply reiterating information about visible SHS exposure that most
families already know. It also seems plausible that clinicians’ advice about third-hand smoke
and toxic liabilities for children will enhance the motivation of parents to protect their
children even when they already believe that thirdhand smoke exposure is harmful. These
possibilities warrant formal experimental testing to inform public education, clinician
services delivery, and improved environmental health strategies for single and multi-unit
dwellings.
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Children are especially susceptible to thirdhand smoke exposure because they breathe near,
crawl and play on, touch, and mouth contaminated surfaces. At up to 0.25 g/day, the dust
ingestion rate in infants is more than twice that of adults.32 Urine cotinine levels of children
in homes with strict no-smoking policies are 6 times lower than in homes without strict
policies.6 Third-hand smoke may remain inside even when smoking took place
earlier.4–7,33,34 Similar to low levels of lead exposure,35 low levels of tobacco smoke
markers have been associated with cognitive deficits among children.36 The highest tobacco
exposure levels were associated with the lowest reading scores; however, the lowest levels
of exposure were associated with the steepest slope in the decrement in reading levels.36
These facts underscore the possibility that compounds in tobacco smoke are neurotoxic at
extremely low levels and the prudence of advocating for absolute restriction of all smoking
in indoor areas that are inhabited by children.
Even when absolute bans are maintained, nonsmokers can be exposed to tobacco toxins by
off-gasing from the smoker’s clothing, through open windows and doors,3 and from exhaled
toxins for several minutes after the cigarette is extinguished.37 Therefore, strict smoking
restrictions should be encouraged as an adjunctive strategy as the smoker is treated for
tobacco dependence and advances toward the goal of permanent abstinence.
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Previous research showed that reported presence of smoking bans in public places was
associated with a no-smoking policy in the home.28 We found a nonsignificant positive
trend for reported local smoking ban in bars being associated with a strict no-smoking policy
in the home. This finding may indicate that a strong community social norm affects home
policy. Conversely, reported local smoking bans in restaurants was associated with a lower
likelihood of a no-smoking policy in the home. Having a restaurant but not a bar ban may
represent a community social norm that actively chose to allow smoking in bars. Having no
ban in bars or restaurants may reflect a community with a less permissive social norm that
simply had not considered the local ordinance yet at the time of the survey.
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This is the first study to examine the notion of third-hand smoke and its associations with
health beliefs and home smoking policies. The sample is nationally representative (and items
related to smoking status ascertainment have been validated with other national survey).
Limitations of the study include that the data come from a cross-sectional survey and
possible causal relationships cannot be assumed. In addition, there may be residual
confounding by unmeasured or unknown confounders, although we have included the
common known confounders in our analyses. Our logistic model included a number of
theoretical and empirical correlates of home smoking bans and represents a severe test of an
independent association when most theoretical models assume interactive relationships
among variables such as these. Finally, this national survey cannot give definitive answers
as to which types of specific messaging may have activity in prospectively establishing strict
home smoking bans; however, we have created a possible messaging strategy for researchers
who are interested in using the thirdhand smoke concept and posted it as part of a free
programmatic tobacco control Web site (www.ceasetobacco.org).

CONCLUSIONS
This study demonstrated that beliefs about the health effects of thirdhand smoke are
independently associated with home smoking bans. Emphasizing that thirdhand smoke
harms the health of children may be an important element in encouraging home smoking
bans. Health messages about thirdhand smoke contamination could be easily incorporated
into current tobacco control campaigns, programs, and routine clinical practice.

Pediatrics. Author manuscript; available in PMC 2013 September 26.

Winickoff et al.

Page 7

Acknowledgments
NIH-PA Author Manuscript

Dr Winickoff was supported by a grant from the Flight Attendant Medical Research Institute (FAMRI 024032) and
the National Cancer Institute (K07 CA100213 A 01). This publication was also made possible by grant 4 D1A RH
00005-01-01 from the Office of Rural Health Policy of the Department of Health and Human Services through the
Rural Health Safety and Security Institute, Social Science Research Center, Mississippi State University, and the
American Academy of Pediatrics Julius B. Richmond Center of Excellence also supported by FAMRI.

Abbreviations
SHS

secondhand smoke

SCS-TC

Social Climate Survey of Tobacco Control

aOR

adjusted odds ratio

CI

confidence interval

References

NIH-PA Author Manuscript
NIH-PA Author Manuscript

1. US Department of Health and Human Services. The Health Consequences of Involuntary Exposure
to Tobacco Smoke: A Report of the Surgeon General. Washington, DC: 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.
2. US Department of Health and Human Services. Children and Secondhand Smoke Exposure:
Excerpts From 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 Chronic Disease Prevention and Health
Promotion, Office on Smoking and Health; 2007.
3. Johansson A, Hermansson G, Ludvigsson J. How should parents protect their children from
environmental tobacco-smoke exposure in the home? Pediatrics. 2004; 113(4) Available at:
www.pediatrics.org/cgi/content/full/113/4/e291.
4. Singer BC, Hodgson AT, Nazaroff WW. Gas-phase organics in environmental tobacco smoke: 2—
exposure-relevant emission factors and indirect exposures from habitual smoking. Atmos Environ.
2003; 37(39):5551–5561.
5. California Environmental Protection Agency. Health Effects of Exposure to Environmental Tobacco
Smoke. Sacramento, CA: California Environmental Protection Agency, Office of Environmental
Health Hazard Assessment; 1997.
6. Matt GE, Quintana PJ, Hovell MF, et al. Households contaminated by environmental tobacco
smoke: sources of infant exposures. Tob Control. 2004; 13(1):29–37. [PubMed: 14985592]
7. Singer BC, Hodgson AT, Guevarra KS, Hawley EL, Nazaroff WW. Gas-phase organics in
environmental tobacco smoke: 1—effects of smoking rate, ventilation, and furnishing level on
emission factors. Environ Sci Technol. 2002; 36(5):846–853. [PubMed: 11918006]
8. Muggli ME, Ebbert JO, Robertson C, Hurt RD. Waking a sleeping giant: the tobacco industry’s
response to the polonium-210 issue. Am J Public Health. 2008; 98(9):1643–1650. [PubMed:
18633078]
9. Hill SC, Liang L. Smoking in the home and children’s health. Tob Control. 2008; 17(1):32–37.
[PubMed: 18218804]
10. Spencer N, Blackburn C, Bonas S, Coe C, Dolan A. Parent reported home smoking bans and
toddler (18–30 month) smoke exposure: a cross-sectional survey. Arch Dis Child. 2005; 90(7):
670–674. [PubMed: 15970606]
11. Blackburn C, Spencer N, Bonas S, Coe C, Dolan A, Moy R. Effect of strategies to reduce exposure
of infants to environmental tobacco smoke in the home: cross sectional survey. BMJ. 2003;
327(7409):257. [PubMed: 12896936]

Pediatrics. Author manuscript; available in PMC 2013 September 26.

Winickoff et al.

Page 8

NIH-PA Author Manuscript
NIH-PA Author Manuscript
NIH-PA Author Manuscript

12. Leung GM, Ho LM, Lam TH. Secondhand smoke exposure, smoking hygiene, and hospitalization
in the first 18 months of life. Arch Pediatr Adolesc Med. 2004; 158(7):687–693. [PubMed:
15237069]
13. Gilpin EA, Messer K, Pierce JP. Population effectiveness of pharmaceutical aids for smoking
cessation: what is associated with increased success? Nicotine Tob Res. 2006; 8(5):661–669.
[PubMed: 17008193]
14. Pizacani BA, Martin DP, Stark MJ, Koepsell TD, Thompson B, Diehr P. Household smoking bans:
which households have them and do they work? Prev Med. 2003; 36(1):99–107. [PubMed:
12473430]
15. Farkas AJ, Gilpin EA, Distefan JM, Pierce JP. The effects of household and workplace smoking
restrictions on quitting behaviours. Tob Control. 1999; 8(3):261–265. [PubMed: 10599569]
16. Siahpush M, Borland R, Scollo M. Factors associated with smoking cessation in a national sample
of Australians. Nicotine Tob Res. 2003; 5(4):597–602. [PubMed: 12959798]
17. Gilpin EA, White MM, Farkas AJ, Pierce JP. Home smoking restrictions: which smokers have
them and how they are associated with smoking behavior. Nicotine Tob Res. 1999; 1(2):153–162.
[PubMed: 11072396]
18. Ditre JW, Coraggio JT, Herzog TA. Associations between parental smoking restrictions and
adolescent smoking. Nicotine Tob Res. 2008; 10(6):975–983. [PubMed: 18584461]
19. Pizacani BA, Martin DP, Stark MJ, Koepsell TD, Thompson B, Diehr P. Longitudinal study of
household smoking ban adoption among households with at least one smoker: associated factors,
barriers, and smoker support. Nicotine Tob Res. 2008; 10(3):533–540. [PubMed: 18324573]
20. Farkas AJ, Gilpin EA, White MM, Pierce JP. Association between household and workplace
smoking restrictions and adolescent smoking. JAMA. 2000; 284(6):717–722. [PubMed:
10927780]
21. Wakefield MA, Chaloupka FJ, Kaufman NJ, Orleans CT, Barker DC, Ruel EE. Effect of
restrictions on smoking at home, at school, and in public places on teenage smoking: cross
sectional study. BMJ. 2000; 321(7257):333–337. [PubMed: 10926588]
22. Henriksen L, Jackson C. Anti-smoking socialization: relationship to parent and child smoking
status. Health Commun. 1998; 10(1):87–101. [PubMed: 16370991]
23. Jackson C, Henriksen L. Do as I say: parent smoking, antismoking socialization, and smoking
onset among children. Addict Behav. 1997; 22(1):107–114. [PubMed: 9022876]
24. Proescholdbell RJ, Chassin L, MacKinnon DP. Home smoking restrictions and adolescent
smoking. Nicotine Tob Res. 2000; 2(2):159–167. [PubMed: 11072454]
25. Conley Thomson C, Siegel M, Winickoff J, Biener L, Rigotti NA. Household smoking bans and
adolescents’ perceived prevalence of smoking and social acceptability of smoking. Prev Med.
2005; 41(2):349–356. [PubMed: 15917032]
26. Szabo E, White V, Hayman J. Can home smoking restrictions influence adolescents’ smoking
behaviors if their parents and friends smoke? Addict Behav. 2006; 31(12):2298–2303. [PubMed:
16600522]
27. Aligne CA, Stoddard JJ. An economic evaluation of the medical effects of parental smoking. Arch
Pediatr Adolesc Med. 1997; 151(7):648–653. [PubMed: 9232036]
28. Borland R, Yong HH, Cummings KM, Hyland A, Anderson S, Fong GT. Determinants and
consequences of smoke-free homes: findings from the International Tobacco Control (ITC) Four
Country Survey. Tob Control. 2006; 15(Suppl 3):iii42–iii50. [PubMed: 16754946]
29. The Social Climate of Tobacco Control. [Accessed February 1, 2008] Available at: http://
socialclimate.org
30. Centers for Disease Control and Prevention (CDC). Cigarette smoking among adults—United
States, 2006. MMWR Morb Mortal Wkly Rep. 2007; 56(44):1157–1161. [PubMed: 17989644]
31. US Department of Health and Human Services. The Health Consequences of Involuntary
Smoking: A Report of the Surgeon General. Rockville, MD: US Department of Health and Human
Services, Public Health Service, Centers for Disease Control, Center for Health Promotion and
Education, Office on Smoking and Health; 1986. DHHS Publication (CDC) 87-8398
32. Roberts JW, Dickey P. Exposure of children to pollutants in house dust and indoor air. Rev
Environ Contam Toxicol. 1995; 143:59–78. [PubMed: 7501867]
Pediatrics. Author manuscript; available in PMC 2013 September 26.

Winickoff et al.

Page 9

NIH-PA Author Manuscript

33. Vaughan VW, Hammond SK. Impact of “designated smoking area” policy on nicotine vapor and
particle concentrations in a modern office building. J Air Waste Manage Assoc. 1990; 40(7):1012–
1017. [PubMed: 2378740]
34. Daisey JM, Mahanama KR, Hodgeson AT. Toxic volatile organic compounds in simulated
environmental tobacco smoke: emission factors for exposure assessment. J Expo Anal Environ
Epidemiol. 1998; 8(3):313–334. [PubMed: 9679214]
35. Canfield RL, Henderson CR Jr, Cory-Slechta DA, Cox C, Jusko TA, Lanphear BP. Intellectual
impairment in children with blood lead concentrations below 10 microg per deciliter. N Engl J
Med. 2003; 348(16):1517–1526. [PubMed: 12700371]
36. Yolton K, Dietrich K, Auinger P, Lanphear BP, Hornung R. Exposure to environmental tobacco
smoke and cognitive abilities among U.S. children and adolescents. Environ Health Perspect.
2005; 113(1):98–103. [PubMed: 15626655]
37. Invernizzi G, Ruprecht A, De Marco C, Paredi P, Boffi R. Residual tobacco smoke: measurement
of its washout time in the lung and of its contribution to environmental tobacco smoke. Tob
Control. 2007; 16(1):29–33. [PubMed: 17297070]

NIH-PA Author Manuscript
NIH-PA Author Manuscript
Pediatrics. Author manuscript; available in PMC 2013 September 26.

Winickoff et al.

Page 10

What’s Known on This Subject
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There is no safe level of exposure to tobacco smoke. Thirdhand smoke is residual
tobacco smoke contamination that remains after the cigarette is extinguished. Children
are uniquely susceptible to thirdhand smoke exposure.
What This Study Adds
No studies have explored whether beliefs toward thirdhand smoke are associated with
behaviors that affect the health of children, such as setting strict no-smoking policies in
the home.

NIH-PA Author Manuscript
NIH-PA Author Manuscript
Pediatrics. Author manuscript; available in PMC 2013 September 26.

Winickoff et al.

Page 11

TABLE 1

Characteristics of National Survey Sample
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Total Sample Valid (N =1478), %a

Variable
Age, y
18–24

9.4

25–44

28.3

45–64

40.3

≥65

22.1

Gender
Male

46.9

Female

53.1

Race
Nonwhite

20.6

White

79.4

Education
<12 y

6.4
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High school graduate

29.2

Some college

25.8

College graduate

38.6

Residence
Rural

25.0

Urban

75.0

Smoker status
Current smoker

18.9

Not current smoker

81.1

Other smokers in the home
Yes

15.6

No

84.4

Child in the home
Yes

33.8

No

66.2

NIH-PA Author Manuscript

Reported presence of smoking bans in bars
Local ban present

29.0

Local ban not present

71.0

Reported presence of smoking bans in restaurants
Local ban present

45.0

Local ban not present

55.0

Believe that SHS harms children
Agree

93.2

Disagree

3.3

Don’t know

3.4

Believe that thirdhand smoke harms children
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Variable

Total Sample Valid (N =1478), %a

Agree

61.0

Disagree

16.7

Don’t know

22.3

a

Percentage of respondents who answered each question in this question set ranged from 99% to 100%.
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TABLE 2

Presence of Strict Home Smoking Ban According to Respondent Characteristic

NIH-PA Author Manuscript

Strict Home Smoking Ban Valid (N =1478), %a

Characteristic
Age, y

P
.407

18–24

81.2

25–44

76.0

45–64

75.2

≥65

78.4

Gender

.003

Male

73.3

Female

79.9

Race

.625

Nonwhite

75.7

White

77.0

Education

<.001

NIH-PA Author Manuscript

<12 y

58.7

high school graduate

70.5

Some college

74.1

College graduate

86.4

Residence

.318

Rural

74.8

Urban

77.3

Smoker status

<.001

Current smoker

26.7

Not current smoker

88.4

Other smokers in the home

<.001

Yes

43.1

No

82.5

Child in the home

<.001

Yes

83.5

No

73.2

NIH-PA Author Manuscript

Reported presence of smoking bans in bars

.712

Local ban present

76.4

Local ban not present

77.2

Reported presence of smoking bans in restaurants

.554

Local ban present

73.5

Local ban not present

75.2

Believe that SHS harms children

<.001

Agree

79.0

Disagree

51.0

Don’t know

40.0

Believe that thirdhand smoke harms children
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Strict Home Smoking Ban Valid (N =1478), %a

NIH-PA Author Manuscript

Agree

82.1

Disagree

57.5

Don’t know

76.2

a

P

Percentage of the 1478 respondents who answered each question in this question set ranged from 99% to 100%.
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TABLE 3

Final Logistic Regression Model Showing Odds of Having a Strict Home Smoking Ban

NIH-PA Author Manuscript

Predictor

Strict Home Smoking Ban, aOR (95% CI)

Thirdhand smoke and SHS beliefs
Believe that thirdhand smoke harms children

2.190 (1.360–3.520)

Don’t know whether thirdhand smoke harms children

1.910 (1.100–3.320)

Believe that SHS harms children

0.980 (0.390–2.470)

Don’t know whether SHS harms children

0.230 (0.070–0.830)

Smoking status
Nonsmoker

12.830 (8.470–19.460)

No other smokers in home

2.900 (1.840–4.590)

Presence of child living in home
Child in home

2.900 (1.860–4.520)

Community smoking bans
Reported local ban in bars

1.630 (0.995–2.680)

Reported local ban in restaurants

0.580 (0.370–0.910)

NIH-PA Author Manuscript

Race
White

2.090 (1.370–3.280)

Education
High school

1.920 (0.880–4.200)

Some college

2.320 (1.040–5.160)

College

4.300 (1.900–9.720)

Model also included age, gender, and rural/urban residence, all not significant.
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