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Abstract

Objective—There are many factors influencing dental behavior. The relationship of smokers 

who smoked inside the home toward preventive care (measured as dental sealant placement) of the 

children living in their homes is examined in this study.

Methods—Data from the National Health and Nutrition Examination Surveys in 2001-2002 and 

in 2011-2012 were analyzed. Data included variables to someone smoking inside the home, dental 

sealant placement in children ages 6-less than 20 years, and sociodemographics which were 

obtained from a dental examination and a home interview.

Results—There were 3,352 eligible participants in 2001-2002 and 2,374 in 2011-2012. The 

unadjusted odds ratio for not having dental sealants when there was someone who smoked inside 

the home as compared with not having dental sealants when there was no one who smoked inside 

the home was 1.57 (95%CI: 1.17, 2.10) in 2001-2002. The unadjusted odds ratio was 1.56 (95% 

CI: 1.20, 2.03) in 2011-2012. When the data were adjusted for age, sex, race/ethnicity, insurance, 

and income to poverty ratio, the 2001-2002 adjusted odds ratio was 1.31 (95%CI: 0.97, 1.78). The 

adjusted odds ratio in 2011-2012 was 1.41 (95% CI:1.01, 1.95).

Conclusions—Children who lived in homes in which someone smoked inside the home were 

more likely to not have dental sealants compared with children who lived in homes in which no 

one smoked inside the home. These results are important for understanding the factors related to 

access to dental care issues for children.
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Background

In 1979, the Department of Health and Human Services developed a 10-yearpublic health 

goal for the people of the United States. Since then, 10-year goals and programs were 
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developed in advance of the years 2000 (Healthy People 2000), 2010 (Healthy People 2010) 

and 2020 (Healthy People 2020). In addition to addressing the biological factors involved 

with health, the programs also included social, environmental, and behavioral factors. Major 

objectives in all of the programs were reductions in tobacco use and reductions in 

secondhand smoke exposure. The U.S. National Cancer Institute identified secondhand 

smoke as exposure to smoke from burning end of tobacco and/or exposure to the exhaled 

smoke of the smoker [1]. Tobacco use and secondhand smoke exposure are significant 

global public health problems. Secondhand smoke is a factor in heart disease, lung cancer, 

asthma attacks, respiratory and ear infections, sudden unintentional infant death syndrome 

[2-5] and early childhood caries [6,7]. There are over 7000 components in secondhand 

smoke and some are more concentrated than in firsthand smoke [1,8,9].

Specific examples of the Healthy People 2020 tobacco objectives include: an increase in 

tobacco screenings in dental care settings (from 52.9% in 2010 to a proposed 58.2% in 

2020); a reduction in the use of cigarettes by adults (from 20.6% in 2008 to a proposed 12% 

in 2020); an increase in smoking cessation attempts by adults (from 48.3% in 2008 to a 

proposed 80% in 2020); and a reduction in the proportion of children ages 12-17 years 

exposed to secondhand tobacco smoke (from 45.5% in 2005-08 to a proposed 41% in 2020) 

[10]. The Surgeon General's Report on Oral Health in America stressed that cultural/ 

behavioral factors (such as tobacco use) affect how people care for themselves and seek and 

use health services [11].

Healthy People 2020 also addresses the provision of quality care (better health care, better 

preventive care), and having equitable care to reduce health disparities. One of the oral 

health objectives is to have more children receive dental sealants. Bisphenol-a glycidyl 

dimethacrylate (BIS-GMA) dental sealants were introduced in the 1970s to protect the 

occlusal surfaces of teeth from dental caries and they are an underutilized service. The 2020 

proposed objective for children ages 6-9 years is to have 28.1% receive molar sealants (up 

from 25.5% in 1999-2004); and for children ages 13-15 years, the objective is to have 21.9% 

receive molar sealants (up from 19.9% in 1999-2004) [10].

Social and cultural/behavioral factors of oral health have been implicated in oral health 

disparities [12]. Income, race/ethnicity, and education are among the most studied social and 

cultural/behavioral factors. During the decade from 2001 to 2011, many social and cultural/

behavioral changes have occurred. Considering income, between 2001 and 2011, many 

people in the United Sates have had financial hardships resulting from direct and indirect 

financial impact of the 9/11 Terrorist Act, the wars in Iraq and Afghanistan, the Great 

Recession, the economy's slow recovery, and job and investment losses. In addition to the 

events having an impact on income, they also had public health consequences. In dentistry, 

dental treatment stagnated for children of age 0-20 years. In 2001, dental expenditures for 

individuals ages 0-20 years were $666 per patient, and in 2011, the dental expenditures were 

$649 per patient [13]. In terms of education for that time frame, the median U.S. education 

level in 2000 and 2013 was a high school education with 28.6% having a high school 

education in both 2000 [14] and 29.5% in 2013 [15].
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Tobacco use is a cultural/behavioral factor of oral health which has changed in prevalence 

from 2001 to 2011. Social pressure to reduce smoking in public places and social awareness 

campaigns so that children are not exposed to tobacco smoke in the home have made 

progress in reducing tobacco use. In 2001, 22.8% of the adults in the U.S. smoked [16] and 

in 2011, 19.0% of adults in the U.S. smoked [17]. Tobacco use has the potential to 

synergistically influence the health of a child by not only exposing the child to secondhand 

smoke, but by also limiting monetary resources for nutritious food and healthcare through 

the expenditure of money on tobacco. A pack-year of cigarettes costs over $2000 [18]. Also, 

previous research has indicated that tobacco users were more likely to perceive a need for 

dental treatment in all categories except dental cleaning (prevention) services [19].

The purpose of this research is to:

a. Describe the frequency of sealant placement in 2001-2002 and in 2011-2012 for 

children who live in homes with someone who smokes inside the home;

b. Describe the association of sealant placement and someone smoking inside the 

home with sealant placement in children who do not have someone smoking inside 

the home;

c. Compare the association of sealant placement and someone smoking inside the 

home in 2001-2002 with 2011-2012.

The rationale for this study is that someone who smokes inside a home may be more likely 

to not seek dental preventive services for the children in the home given his or her own less 

perceived need for dental cleaning (preventive services). The potential exists despite the 

public health efforts of Healthy People 2010. Dye, et al. reported that the association of 

smoking and culture may guide decision-making and rationalizing the need for care/dental 

utilization [19]. This study furthers that research into the influence on the children in the 

home of someone who smokes inside the home. That is, the attitudes of someone smoking 

inside the home toward preventive dental services for the children may not have been 

influenced by social pressures and social awareness campaigns for the sealant objectives of 

Healthy People 2010. Previous researchers have not examined the association of tobacco use 

inside the home and its association with the preventive care of children as a cultural/

behavioral factor of oral health care.

The null hypothesis is that the odds ratios for no sealant placement in children from homes 

with someone smoking inside the home and for children who do not have someone smoking 

inside the home is 1.00. The research hypothesis is that the odds for no sealant placement is 

greater than 1.00 for children from homes with someone smoking inside the home as 

compared with children who do not have someone smoking inside the home.

Methods

This study was acknowledged by the West Virginia University Institutional Review Board, 

proposal 1409429938. NHANES, the National Health and Nutrition Examination Survey, is 

a survey conducted by researchers from the Centers of Disease Control and Prevention 

(CDC). It includes interviews, examinations and laboratory tests on the health, and nutrition 
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of noninstitutionalized civilians in the United States. It has a complex survey design with 

oversampling of subgroups to increase the reliability and precision of estimates. The 

NHANES researchers used a complex, multistage probability design with weighting 

schemes. All participants were provided with verbal and written consent. Each year of the 

NHANES had approximately 5,000 participants. Details of the NHANES studies are 

provided at the NHANES website [20].

The data used in this study are from the public release of NHANES 2001-2002 and 

NHANES 2011-2012 data.

Inclusion criteria

The study design for this study was cross-sectional. Participants were selected from the 

NHANES 2001-2002 and NHANES 2011-2012 data sets. Inclusion criteria were that the 

participants were between the ages of 6 and 20 years, had oral evaluations including sealant 

placement data, and had yes/no data concerning the presence or absence of someone 

smoking in the home.

Variable of interest, sealant placement

The participating children had oral health examinations conducted by calibrated dentists 

who held a state dental license. The examinations were conducted in the NHANES mobile 

examination center. The examiners used a surface reflecting mirror and number 23 

explorers. The teeth were air-dried before evaluation. In this study, a sealant was identified 

as being present when any sealant material was present on the surface of the occlusals of the 

premolars, primary molars, or first and second molars; however if the sealant appeared to be 

part of a restoration rather than a preventive service, the tooth was identified as having a 

restoration rather than a sealant [20].

Variable of interest, someone smoking in the home

The variable, presence or absence of someone smoking in the home, was determined by the 

response of one of the family members answering the question about the smoking behavior 

of all household members. The question was asked in the home as part of the Family 

Questionnaire. The question was: “Does anyone who lives here smoke cigarettes, cigars, or 

pipes anywhere inside this home?” [20].

Other variables

Other variables considered in the study were sex (male v. female); age (6 to less than 12 

years v. 12 to less than 20 years); race/ethnicity (Non-Hispanic Black, Mexican-American, 

Other v. Non-Hispanic White); family income to poverty ratio (1 to less than 1.25, 1.25 to 

less than 2, 2 to less than 4.00 v. 4.00 and above); and insurance (no v. yes).

Statistical methods

Data were analyzed for sample characteristics (frequency, weighted percentages, and 

standard errors), and frequency of sealant placement in all children and in children who 

lived in households in which someone smoked inside the home. Chi square analyses were 

conducted for children ages 6 to less than 12 years and 12 to less than 20 years who also 
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lived in household in which someone smoked inside the home versus sealant placement in 

2001-2002 and 2011-2012. Unadjusted and adjusted logistic regression on no sealant 

placement were conducted for children ages 6 to less than 20 years who lived in households 

in which someone smoked inside the home versus children ages 6 to less than 20 years who 

lived in household in which no one smoked inside the home. The significance level of 0.05 

was used. All statistical analyses were conducted with SAS 9.3 (SAS Institute Inc., Cary, 

NC).

Results

Sample characteristics

The sample in 2001-2002 and 2011-2012 had an equal distribution of male and female 

children: 48.7% females in 2001-2002 and 48.7% in 2011-2012. There were no significant 

differences in sample characteristics ofagerace/ethnicity, family income to poverty ratio, or 

insurance coverage between 2001-2002 and 2011-2012. The samples had 43.9% ages 6 

years to 12 years in 2001-2002, and 42.1% in 2011- 2012. There were 59.9% Non-Hispanic 

whites in 2001-2002, and 54.4% in 2011-12. There were 29.8% (2001-2002) and 33.5% 

(2011-2012) who had a family to poverty ratio of 0 to less than 1.25. In 2001-2002, 84.5% 

had insurance coverage and in 2011-2012, 89.6% had insurance coverage. There was a 

significant increase in overall sealant placement in 2011-12 from 33.1% in 2001-2002 to 

41.2% in 2011-12 (p=0.0063). There was a significant decrease in someone who smoked 

inside the home in 2012 from 22.6% in 2001-2002 to 10.9% in 2011-2012 (p<0.001) (Table 

1).

Prevalence and Chi-Square analysis

Prevalence of sealant placement on molars and premolars is presented in Figure 1. In 2001 

there were 19.8% participants who had 4 or more sealants; and in 2011, there were 22.0% 

who had 4 or more sealants. Prevalence of sealant placement on molars and premolars when 

there was someone who smoked inside the home is presented in Figure 2. In 2001-2002, 

there were 13.4% of children who had 4 or more sealants and had someone who smoked 

inside the home and in 2011-2012 there were 13.9% of children who had 4 or more sealants 

and someone who smoked inside the home.

Chi-Square analyses with respect to household smoking comparing 2001-2002 and 

2011-2012 are presented in Tables 2 and 3. From 2001- 2012, there was no significant 

difference in sealants in children ages 6 to less than 12 years, nor in children 12 to less than 

20 years who had someone who smoked inside the home. In subgroup analysis considering 

sex, race/ethnicity, and family income to poverty ratio, the only significant relationship was 

for Non-Hispanic Black children ages 6 to less than 12 years in which there was an increase 

in sealants from 2001-2002 to 2011-2012. That is, in 2001-2002, there were 17.5% of Non-

Hispanic black children ages 6 to less than 12 years living in a home in which someone 

smoked inside the home who had sealants. The weighted percentage was 31.4% in 

2011-2012.
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Although not presented in tabular form, there were 30.5% (Standard Error, SE, 3.1) of 

children ages 6 to less than 12 years who lived in homes in which no one smoked inside the 

home who received sealants in 2001-2002, and there were 40.4% (SE=2.2) who received 

sealants in 2011-2012. There was a significant increase in sealant placement for the children 

ages 6 to less than 12 years who lived in homes in which no one smoked inside the home 

from 2001-2002 to 2011-2012 (p=.0104). For the children ages 12 to less than 20 years who 

lived in homes in no one smoked inside the home, 39.2% (SE=1.9) received sealants in 

2001-2002, and 43.7% (SE=3.1) received sealants in 2011-2012. There was no difference in 

sealant placement for the children ages 12 to less than 20 years who lived in homes in which 

no one smoked inside the home from 2001-2002 to 2011-2012 (p=.2117).

Logistic regressions

The unadjusted odds ratio for not having dental sealants when there was someone who 

smoked inside the home as compared with not having dental sealants when there was no one 

who smoked inside the home was 1.57 (95%CI: 1.17, 2.10) in 2001-2002. The unadjusted 

odds ratio was 1.56 (95% CI: 1.20, 2.03) in 2011-2012.

When the data were adjusted for age, sex, race/ethnicity, insurance, and income to poverty 

ratio, the 2001-2002 adjusted odds ratio was 1.31 (95%CI: 0.97, 1.78). The adjusted odds 

ratio in 2011-2012 was 1.41 (95% CI:1.01, 1.95). Results are presented in Table 4.

Discussion

This study evaluated the trends in frequency of sealant placement for children who lived in 

homes with someone who smoked inside the home from cross-sectional NHANES data from 

2001-2002 and 2011-2012. The results indicate that, except for a significant increase in 

sealant placement in Non-Hispanic Blacks, there was no significant change in sealant 

placement for children who lived in homes with someone who smoked inside the home over 

the 10 years. In 2011- 12, 33.1% (SE=3.9) of children ages 6 to less than 12 years living in 

homes in which someone smoked inside the home received sealants; and31.0% (SE=4.8) of 

children ages 12 to less than 20 years living in homes in which someone smoked inside the 

home received sealants. When compared with children in whom no one smoked inside the 

home in logistic regression, children with someone who smoked inside the home were more 

likely to not have received sealants with both crude and adjusted odds ratios. The association 

remained as strong in the 2011-2012 analyses as it was in the 2001-2002 analyses even after 

controlling for sex, race/ethnicity, family income to poverty ratio, age, and insurance status.

This is the first study, to analyze the association of someone who smoked inside the home 

and sealant placement for the children who lived in the home. There have been significant 

cultural/behavioral changes in tobacco use and in smoking inside the home in the U.S. 

However, the remaining smokers are more likely to underutilize preventive dental care 

[19,21]. Bloom et al., reported that current smokers were twice as likely as former smokers/

never smokers to not have had a dental visit in more than 5 years [21]. Iida et al., also 

reported that U.S. women of childbearing age who smoked were more likely to have 

untreated caries, an indicator of an individual's lack of preventive/routine care [22]. 

Similarly, Drilea et al., reported that 32.9% of current smokers had dental visits within the 
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year as compared with 45.0% of non-smokers [23] and Mucci and Brooks reported lower 

dental services among long term cigarette smokers [24].

Additionally, Yeung et al., reported that overall, the use of health preventive services in 

children is not optimal, and was especially low for dental preventive services in young 

children [25]. Dye et al., suggested targeting self-care messages to smokers [19]. The results 

of this study additionally suggest that targeted messages to smokers should also include the 

importance of sealants as dental preventive services for children. Smoking in the home was 

an influential factor in children not having sealants placed and should be considered in 

public health discussions concerning dental care as well as in dentist/dental hygienist and 

patient communications.

This study has limitations. The determination of someone smoking in the home was a 

reported answer on a questionnaire. The report could be subject to social desirability bias. 

However, such a bias would be to respond that no one smoked inside the home and would 

tend to lower the association in this study. It would increase the likelihood that the null 

hypothesis would not be rejected. Also, the presence of someone smoking in the home does 

not necessarily indicate that the smoker is responsible for the healthcare of the child. 

Additionally, the variable for parental/guardian education level was not available. Parental/ 

guardian education could be a confounder with smoking inside the home and could be a 

limitation to the study. It should be noted that as a characteristic of cross-sectional study 

designs, causation and temporal relationships cannot be inferred.

The study also has strengths in that it used NHANES data which were collected from large 

and nationally representative samples by calibrated examiners in an oral health examination 

and by trained interviewers. The data are recognized as accurate and useful in producing 

epidemiological health statistics for the U.S. [20].

Conclusion

Children with someone who smokes inside the home are less likely to have dental sealants 

than children who do not have someone who smokes inside the home. The relationship has 

remained unchanged from 2001-2002 to 2011-2012.
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Figure 1. Prevalence of Sealant placement, overall
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Figure 2. Prevalence of Sealant placement, & smoking inside the home
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Table 4
Logistic regression on not having a dental sealant with someone who smokes inside the 
home, NHANES 2001-2002 and 2011-12

Unadjusted Odds Ratios (95%CI)

2001-2002 2011-2012

Smoking in home

 Yes v. No 1.57 (1.17, 2.10) 1.56 (1.20, 2.03)

Adjusted Odds Ratios (95% CI)

2001-2002 2011-2012

Smoking in home

 Yes v. No 1.31 (0.97, 1.78) 1.41 (1.01, 1.95)

Family income to poverty

 0 to <1.25 v. 4.00 + 1.79 (1.22, 2.61) 1.21 (0.80, 1.83)

 1.25 to <2.00 v. 4.00+ 1.47 (1.08, 2.01) 1.04 (0.70, 1.55)

 2.00 to <4.00 v. 4.00+ 1.06 (0.72, 1.58) 1.38 (0.90, 2.12)

Race/ethnicity

 NHB v. NHW 1.85 (1.21, 2.81) 1.88 (1.38, 2.56)

 Mexican Am v. NHW 1.50 (1.05, 2.14) 1.04 (0.74, 1.47)

 Other v. NHW 1.85 (1.36, 2.51) 1.25 (0.91, 1.71)

Sex

 Male v. Female 1.00 (0.85, 1.19) 1.11 (0.83, 1.48)

Insurance

 Yes v. No 2.09 (1.41, 3.09) 1.22 (0.71, 2.11)

Age groups

 6 to < 12 v. 12 to <20 1.44 (1.04, 2.01) 1.15 (0.87, 1.53)

CI- confidence interval; v- versus; <- less than; +- and above; NHB- Non-Hispanic Black; NHW- Non-Hispanic White; Am- American.
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