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ABSTRACT 

Objectives. We sought to update the prevalence estimates of parent-reported asthma diagnosis 

by Environmental Tobacco Smoke (ETS) exposure in the United States (US) pediatric 

population. 
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Methods. This cross-sectional study included 71,811 families with children who participated in 

the 2016-2017 National Survey of Children’s Health (NSCH). Weighted asthma prevalence 

estimates were calculated for ETS-exposed and non-exposed children. Chi-square analysis 

compared asthma prevalence between the two exposure groups and logistic regression analysis 

generated adjusted odds ratios (aORs) of asthma diagnosis by ETS exposure by sex, 

race/ethnicity, and household education and income level.  

Results. Asthma prevalence estimates were significantly higher in ETS-exposed versus non-

exposed children (10.7% vs. 7.8%, p < 0.001).  Children with a smoker in the house are 30% 

more likely to have an asthma diagnosis versus children with no smokers in the house (aOR 1.29, 

95% Confidence Interval [CI] 1.09-1.52). Significant predictors for ETS exposure included < 

high school education and lower family income. Conversely, non-Hispanic black and Hispanic 

black children were less likely to have ETS exposure versus non-Hispanic white children. 

Conclusions. ETS exposure is a significant risk factor for asthma in the US pediatric population. 

Smoking cessation initiatives targeting non-Hispanic white parents from lower socioeconomic 

may improve children’s chronic pulmonary health risk. 

 

Key words: pediatric, asthma prevalence, ETS 

 

Introduction 

Asthma is one of the most common childhood chronic diseases: approximately 8 in 100 

children suffer from asthma in the US on any given day.
1,2

 Asthma typically has an early 

childhood onset with signs and symptoms such as cough, wheezing, breathlessness and chest 

tightness, that often persist for life. 
3-5 

Children with asthma have higher rates of using health 

care resources such as emergency department visits, hospitalizations and prescription drugs 
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compared to children who do not have asthma.
6,7

 In 2015 the total US annual health care 

expenditures attributable to pediatric asthma were approximately 6 billion dollars.
8
  

Environmental Tobacco Smoke (ETS) has been shown to increase the risk for children to 

develop asthma.
9-13

 As such, the National Asthma Education and Prevention Program 

recommends patients with asthma should avoid ETS exposure to decrease the number of asthma 

attacks and prevent asthma exacerbations.
4
    

There has been a decline in household ETS exposure among children from 1 in 4 (24.9%) 

in 2004 to 1 in 10 (11.4%) in 2014.
14

 Nevertheless, a significant proportion (11%) of the 

pediatric population is still at risk for ETS-related health effects.
14

  The majority of recent studies 

examining the associations of ETS exposure and asthma have used non-population based sub-

samples such as children living in urban settings, those who are obese or from ethnic minority 

backgrounds.
15-17

 Specifically, Kitsantas and colleagues reported obese adolescents exposed to 

ETS were 2 times more likely to have an asthma diagnosis compared with those without ETS 

exposure.
15

 Another study examined the association between ETS exposure and asthma risk 

among Latino and African-American children.
17

 The odds of having poorly controlled asthma 

was 53% higher in ETS-exposed children compared to non-exposed children.
17 

Hence, the purpose of this study was to analyze the most recent nationally representative 

data to provide updated national asthma prevalence estimates by ETS exposure in various 

demographic subgroups and examine the association between ETS exposure and asthma 

diagnosis using the combined 2016-2017 National Survey of Children’s Health (NSCH) datasets. 

Based on previous studies, it was hypothesized that ETS exposure would be a risk factor for 

childhood-onset asthma. 
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Methods 

Data Source and Sample Design 

NSCH is a population-based, cross-sectional survey sponsored by US Health Resources 

and Services Administration’s Maternal and Child Health Bureau. The purpose of this 

population-based survey is not to follow each child over time to collect serial outcome data; 

rather, it is designed to provide a snapshot of national and state-level data on physical and 

emotional health of children and adolescents ages 0-17 years. From 2003 to 2012, the national 

survey was conducted every 4 years by using telephone questionnaires. Starting in 2016, the 

NSCH has been significantly redesigned to increase response rates and merge the current needs 

and topics of pediatric health and is now conducted annually through online/mail-based surveys. 

Our study utilized 2016-2017 combined datasets to provide the most recent prevalence estimates. 

 The NSCH study consisted of two interviewing phases. First, households were randomly 

selected to complete an initial household screener, and then a main child-specific, topical 

questionnaire was delivered to the households with children. The parent can randomly choose a 

child to complete the second survey. A total of 71,811 households with age-eligible children 

completed the survey in 2016 (n = 50,212) and 2017 (n = 21,599). To obtain population-based 

estimates, each child was assigned a weight, which was composed of a base sampling weight and 

adjustment of both screener and topical nonresponse, selection of a single child within responded 

household, and various characteristics of children in different states.  The overall weighted 

response rate was 40.7% for 2016 and 37.4% for 2017, respectively. 

Measures 

     Asthma. The parent served as a proxy for their child when reporting asthma information by 

answering, “has a doctor or other health care provider ever told you that this child has asthma?” 
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According to the responses to this question, the primary variable of asthma diagnosis was 

classified as a yes/no dichotomous variable, which was used as the dependent variable when 

assessing the association between asthma diagnosis and ETS exposure. Asthma severity were 

assessed by asking “is your child’s asthma mild, moderate or severe?” Previous research shows 

that parent report is nearly as accurate as, or even more accurate than the child’s medical record 

documentation of asthma diagnosis.
19,20

  

     Environmental Tobacco Smoke. ETS exposure was assessed by the following 2 questions: 

“does anyone in household use cigarettes, cigars or pipe tobacco?” and “does anyone smoke 

inside of home?” If a parent answered yes to either the first or second question, the child was 

classified as ETS-exposed. If a parent answered no to both questions, their child was categorized 

as non-exposed.  

Covariates 

 Child age, gender, race/ethnicity and socioeconomic factors, such as parent education 

level and family income, were included as covariates based on previous studies suggesting these 

factors may influence asthma diagnosis and smoking behaviors of parents.
9-11,13

  

Statistical Analysis 

 Chi
 
square tests were utilized to compare the asthma prevalence (Y/N) by ETS-exposure 

(Y/N) for categorical variables, such as gender, race/ethnicity, education and family income. 

Two sample t tests were used to examine the age differences between ETS-exposed and non-

exposed children with asthma. Weighted prevalence estimates and 95% confidence intervals 

(95% CI) were calculated for asthma diagnosis and ETS exposure as well as other sample 

characteristics in overall population and demographic subgroups. Specifically, univariate and 

multivariate logistic regression models were used to obtain the unadjusted odds ratios (ORs) and 
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adjusted odds ratios (aORs), respectively to predict the odds of an asthma diagnosis by ETS 

exposure category. A second multivariate logistic regression model was created to identify 

predictors of ETS exposure.  

ETS exposure, the primary independent predictor of asthma was entered as a binary 

variable with two levels (Y/N), and no ETS exposure was the reference. Age was analyzed as a 

continuous variable to ensure model precision. Gender was analyzed as a binary variable with 

male as the reference. Race/ethnicity was analyzed as a categorical variable with four levels 

(non-Hispanic white, non-Hispanic black, Hispanic and other) with non-Hispanic as the 

reference. Education was also analyzed as a categorical variable with four levels (college degree 

or above, some college or technical school, high school degree or GED, and less than high 

school), and parents with college degree or above was the reference. All statistical analyses were 

performed in SAS v 9.4 (SAS Institute Inc, Cary, North Carolina). The complex sampling plan 

(strata, cluster and weight) provided in the NSCH SAS codebook was applied to all analyses.
21 

 

Results 

The analytical population consisted of 71,811 US children and adolescents aged 0-17 

years old with a mean age of 8.6 years. (Table 1) The number of males was slightly higher than 

females (51.1% vs. 48.9%). More than half of pediatric population in this sample was non-

Hispanic white (51.4%), followed by Hispanic (24.7%), non-Hispanic black (13.1%) and other 

races (10.8%), respectively. Almost half of households reported at least one parent with a college 

degree or above (49.1%) while 30% reported family income above 400% Federal Poverty Level 

(FPL). Parents reported that 8.2% of children had an asthma diagnosis and 15.3% of households 

had at least 1 smoker.  
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Table 2 presents the estimated prevalence of parent-reported asthma diagnosis by ETS 

exposure among the US pediatric population by demographic characteristics. In contrast to non-

exposed children, asthma prevalence estimates were higher in the ETS-exposed children in the 

overall population and every demographic subgroup. Specifically, the overall weighted 

prevalence of asthma diagnosis was 10.7% in ETS-exposed children, which was significantly 

higher than 7.8% in non-exposed children (p < 0.001). Additionally, there were significant 

differences in the weighted estimates of asthma prevalence between ETS-exposed and non-

exposed subgroups, including girls (9.1% vs. 6.7%, p = 0.009), boys (12.1% vs. 8.9%, p = 

0.003), non-Hispanic Whites (8.8% vs. 6.1%, p < 0.001), other/multi-race children (14.4% vs. 

6.8%, p = 0.003), parents with less than high school education (17.4% vs. 9.1%, p = 0.008), and 

family income 200-399% FPL (10.5% vs. 6.9%, p = 0.005). However, the mean age of children 

with asthma did not differ in two exposure groups (10.3 years vs. 10.2 years, p = 0.907). 

Furthermore, a post-hoc chi-square analysis showed that among ETS-exposed children, 21.1% 

(95% CI 16.6-25.5) had severe asthma and 18.9% (95% CI 16.3-21.6) had mild asthma (p = 

0.001).  

Children who living with at least a smoker were 40% more likely to have asthma 

diagnosis compared to those who do not live with smokers (OR 1.41, 95% CI 1.21-1.64, p < 

0.001) (Table 3). After controlling for other potential confounders, including age, gender, 

race/ethnicity, education level and family income, the odds of an asthma diagnosis were about 

30% higher in ETS-exposed than non-exposed children. (aOR 1.29, 95% CI 1.09-1.52, p = 

0.003).  

Table 4 summarizes the sociodemographic predictors of ETS exposure in US households. 

Parents with lower education level (less than high school, high school degree, or some college) 
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were 2-3 times more likely to smoke compared with parents with a college degree and above 

(aOR 2.58, 95% CI 1.99-3.33, aOR 3.78, 95% CI 3.23-4.42, and aOR 2.82, 95% CI 2.47-3.21, 

respectively). Subsequently, our study suggests that family income is another significant 

predictor for ETS exposure. Compared to children living in wealthier family (family income 

≥400% FPL), those living in poverty (family income <99% FPL) had more than 2 times higher 

odds of ETS exposure (aOR 2.17, 95% CI 1.83-2.58).  

Notably, child age was not a significant predictor for parental smoking behavior (aOR 

1.01, 95% CI 1.0- 1.02, p = 0.16). Additionally, non-Hispanic black and Hispanic parents were 

60% (aOR 0.6, 95% CI 0.51-0.71) and 39% (aOR 0.39, 95% CI 0.33-0.46) less likely to be an 

active smoker versus non-Hispanic white parents, respectively. 

 

Discussion 

 Results from this analysis showed that ETS-exposed children had higher asthma 

prevalence estimates than non-exposed participants (10.7 vs 7.8%, p<0.001). Multivariate 

logistic regression showed children with a smoker in the house were 30% more likely to have 

asthma diagnosis versus children with no smoker in the house. Previous work with various sub-

samples (150~1500 children) showed the odds of having asthma increased 1.5 to 2 times in 

children had previous ETS exposure.
10-13

 Results here provided the most recent population- level 

prevalence estimates of asthma among US children from diverse backgrounds. Specifically, we 

found that lower socioeconomic status (parent/caregiver with < high school education and lower 

family income) was the significant predictors for ETS exposure. Conversely, non-Hispanic Black 

and Hispanic children were less likely to have ETS exposure versus non-Hispanic white children. 
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These findings have implications for future tobacco control efforts in the US as well as 

community-and clinic-based pediatric asthma prevention efforts.  

Additionally, results here from 2016-2017 NSCH datasets also showed 1 in 6 (15.3%) US 

household had at least 1 smoker, which was very similar to the 2017 prevalence estimates 

reported by CDC
24

, but slightly higher than the ETS rates produced from the 2013-2014 National 

Health and Nutrition Examination Survey (NHANES).
14

 This indirect comparison may indicate 

the rate of ETS exposure among US children is on the rise again, but more analyses are needed 

to verify this trend.  

Existing evidence shows that lower parental socioeconomic status, especially lower 

education level, is a significant predictor for ETS exposure among children.
15,18,23,24

 Similarly, 

the population-level results here show that parents with lower education levels and less family 

income were more likely to smoke. As a result, the asthma prevalence estimates of their children 

were substantially higher than their socioeconomic counterparts. These findings indicate parental 

socioeconomic status indeed influences smoking behaviors and child health outcomes. These 

findings provide important information and specific risk behaviors to target in the clinical setting 

when parents accompany their child to pediatric care visits.  

To date, there were no conclusive explanations for the disparities of asthma diagnosis by 

race/ethnicity. Our study suggested the non-Hispanic White and other multi-racial children with 

ETS exposure were significantly more likely to have asthma diagnosis, while there were no 

statistically significant differences among non-Hispanic Black or Hispanic children. One 

explanation may be an inherent survival bias associated with the study sample. That is, the 

children with less severe asthma are more likely to be ETS-exposed while those with more 

severe symptoms were less likely to have ETS exposure. Another explanation could be the 
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differences in the uncontrolled living environment. For instance, children living in households 

with other environmental hazards in addition to ETS, such as molds, dusts, air pollutions or other 

allergens, may have a higher chance of asthma diagnosis due to these compound exposures.
9
 

Indeed, ETS consists of more than 7,000 chemicals, and hundreds of them are toxic, especially 

for children who have incompletely developed immune system.
25

 The exact pathophysiological 

associations between ETS and asthma remain unclear, but one well-accepted plausible 

mechanism is that tobacco smoke alters inflammatory reactions and changes the immune system, 

and the risk of asthma attacks increases in those who had ETS exposure as a result.
26

  

Also, there may be a selection bias concerning the analytical sample’s Hispanic 

participants. According to CDC, the asthma prevalence varies by Hispanic sub-groups with 

Puerto Ricans having almost twice the asthma prevalence rates versus Central and South 

Americans.
27

 If Puerto Ricans were more represented in the survey, then perhaps asthma 

prevalence estimates would be higher for the overall Hispanic population. Unfortunately, 

Hispanic sub-group information was not available for analysis which limited conclusions. 

Interestingly, analysis here showed both non-Hispanic black and Hispanic race/ethnicity 

were protective factors for ETS exposure among children and adolescents. This conclusion was 

supported by Anand and colleagues
28

 who reported Hispanic children are the least likely (17% 

less likely) to be exposed to second hand smoke compared to non-Hispanic Black and White 

children. In addition, the current smoking rates were lowest among Hispanics (9.9%) and non-

Hispanic blacks (14.9%) versus non-Hispanic Whites (15.2%).
24

 These findings suggest smoking 

cessation programs should target non-Hispanic white parents in particular. 

Several study limitations should be mentioned. Other than the nature of cross-sectional 

study (and thus causality cannot be implied), all information was reported by parents instead of 
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physicians or confirmed by electronic health records, so it may be prone to recall and report bias. 

However, the prevalence estimates in our study were similar to previous studies and CDC’s 

reports,
1,2,24

 confirming the validity and accuracy of our analyses. Objective measurements, such 

as biomarkers for ETS exposure were unavailable in 2016-2017 NSCH datasets, therefore the in 

vivo concentrations of active ingredients of side stream smoking are unknown. Another 

limitation of our study is the lack of information on the number of tobacco products consumed 

per day or specified information on the household smokers. Hence, we could not investigate any 

possible dose-response relationships between the quantity of tobacco products and asthma 

severity. Other environmental factors
9
 such as mold, were not controlled in our model due to 

unavailable information, which may potentially lead to overestimated odds.  

Although the temporality of relationships between ETS exposure and asthma diagnosis 

cannot be established due to the cross-sectional study design, our study can serve as the first step 

to provide evidence and guidance for future prospective cohort studies, and to inform ETS 

prevention efforts among families with children in particular. Finally, the relatively low response 

rates (40.7% for 2016 and 37.4% for 2017) should be taken into consideration. Even though this 

could contribute to potential sample bias, the well-calibrated sample weights assigned by NSCH 

can decrease bias resulting from nonresponse and generalize our study results to the US pediatric 

population.  

 

Conclusions 

Population-level results reported here show that ETS exposure is a significant risk factor 

for pediatric asthma diagnosis in the US. The prevalence of parent-reported asthma diagnosis in 

ETS-exposed children and adolescents is significantly higher than that of non-exposed pediatric 

Acc
ep

te
d 

M
an

us
cr

ipt



participants. Smoking cessation initiatives targeting non-Hispanic white parents from lower 

socioeconomic (education and income) may improve children’s chronic pulmonary health risk in 

the US. 
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Table 1. Characteristics of study sample, 2016-2017 NSCH (n = 71,811)   

 Unweighted 

sample size 

Weighted mean   

or % 

95% CI 

Age 
 Mean, years 

 

71,811 

 

8.6  

 

8.5-8.7 

Gender 

 Male, %  

 Female, % 

 

36,800 

35,011 

 

51.1  

48.9  

 

50.2-52.0 

48.0-49.8 

Race/Ethnicity 

 Non-Hispanic White, % 

 Non-Hispanic Black, % 

 Hispanic, % 

 Other, % 

 

50,219 

4,236 

7,993 

9,363 

 

51.4 

13.1 

24.7 

10.8 

 

50.6-52.3 

12.4-13.7 

23.8-25.7 

10.3-11.2 
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Highest education level in the 

household 

 College degree or higher, % 

 Some college or technical 

school, % 

 High school degree or 

GED, % 

 Less than high school, % 

 

 

44,332 

16,049 

 

8,690 

1,543 

 

 

49.1 

22.4 

 

19.6 

8.9 

 

 

 48.2-50.0 

 21.7-23.1 

  

18.8-20.4 

 8.1-9.7 

Family income 

 ≥400% FPL, % 

 200-399% FPL, % 

 100-199%FPL, % 

 0-99% FPL, % 

 

30,834 

22,073 

11,253 

7,651 

 

30.1 

27.0 

21.7 

21.2 

 

 29.4-30.8 

 26.2-27.7 

 20.9-22.5 

 20.4-22.1 

Asthma diagnosis 

 Yes, % 

 No, % 

 

5,687 

62,352 

 

8.2 

91.7 

 

 8.7-7.7 

 91.3-92.2 

Environmental tobacco smoke 
 ETS-exposed, % 

 Non-exposed, % 

 

10,105 

60,558 

 

15.3 

84.7 

 

 14.7-15.9 

 84.1-85.3 

 

Note: NSCH, National Survey of Children’s Health; CI, confidence interval; ETS, environmental tobacco smoke 

 

 

 

 

 

 

Table 2. Weighted prevalence estimates of parent-reported asthma diagnosis in ETS-exposed 

versus non-exposed children by demographic subgroups, 2016-2017 NSCH  

 

  Asthma diagnosis 

ETS-exposed 

Weighted  

mean or %  

(95% CI) 

Non-exposed 

Weighted  

mean or %  

(95% CI) 

Test 

Statistics 

(df)
a 
 

 

p-value
 

a
 

Overall 10.7 (9.3-11.9) 7.8 (7.3-8.3) 92.26 (1) <0.001 

Age 
 Mean, years 

 

10.3 (9.8-10.8) 

 

10.2 (9.9-10.5) 

 

0.12 

 

0.91 
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(5599) 

Gender 

 Male, % 

 Female, % 

 

12.1 (10.2-14.1) 

9.1 (7.4-10.8) 

 

8.9 (8.0-9.7) 

6.7 (6.1-7.4) 

 

55.03 (1) 

36.55 (1) 

 

0.003 

0.009 

Race/Ethnicity 

 Non-Hispanic White, % 

 Non-Hispanic Black, % 

 Hispanic, % 

 Other, % 

 

8.8 (7.6-10.0) 

17.4 (11.8-23.0) 

9.1 (6.3-11.8) 

14.4 (9.6-19.3) 

 

6.1 (5.7-6.6) 

14.1 (12.1-16.1) 

8.4 (6.9-10.0) 

6.8 (5.6-8.0) 

 

77.39 (1) 

4.36 (1) 

0.38 (1) 

92.30 (1) 

 

<0.001 

0.28 

0.69 

0.003 

Highest education level in the 

household 

 College degree or higher, % 

 Some college or technical 

school, % 

 High school degree or 

GED, % 

 Less than high school, % 

 

 

8.7 (6.4-11.0) 

11.6 (9.4-13.9) 

 

9.1 (6.9- 11.4) 

 

17.4 (11.9-22.8) 

 

 

6.6 (6.1-7.0) 

9.5 (8.1-10.9) 

 

9.1 (7.5-10.6)  

 

9.1 (6.1-12.1) 

 

 

22.32 (1) 

12.27 (1) 

 

0.01 (1) 

 

14.64 (1) 

 

 

0.07 

0.12 

 

0.96 

 

0.008 

Family income 

 ≥400% FPL, % 

 200-399% FPL, % 

 100-199% FPL, % 

 0-99% FPL, % 

 

6.9 (4.8-9.0) 

10.5 (8.0-12.9) 

10.9 (8.2-13.6) 

12.5 (9.9-15.1) 

 

6.3 (5.7-7.0) 

6.9 (6.1-7.6) 

8.2 (6.9-9.4) 

11.3 (9.5-13.1) 

 

1.24 (1) 

48.55 (1) 

15.79 (1) 

1.62 (1) 

 

0.61 

0.005 

0.07 

0.47 

 

Note: NSCH, National Survey of Children’s Health; df, degree of freedom; ETS, environmental tobacco smoke; CI, 

confidence interval; GED, General Education Diploma; FPL, federal poverty level. 

a 
Chi-square tests for overall, gender, race/ethnicity, highest education level in the household and family income 

variable; t tests with equal variance for age variable.  

 

 

 

 

Table 3. Unadjusted and adjusted odds ratios and 95% confidence intervals to predict asthma 

diagnosis by ETS exposure in the US pediatric population, 2016-2017 NSCH 

 

 Unadjusted odds Adjusted odds 

 OR (95% CI)
a 

p-Value
 

aOR (95% CI)
b 

p-Value 

ETS 

 Non-exposed (ref) 

 Exposed 

 

1.0 

1.41 (1.21-1.64) 

 

 

<0.001 

 

1.0 

1.29 (1.09-1.52) 

 

 

0.003 
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Age
   1.07 (1.06-1.09) <0.001 

Gender 

 Male (ref) 

 Female 

 

 

  

1.0 

0.73 (0.64-0.84) 

 

 

<0.001 

Race/Ethnicity 

 non-Hispanic White (ref) 

 non-Hispanic Black 

 Hispanic 

 Other  

   

1.0 

2.07 (1.73-2.48) 

1.22 (1.01-1.47) 

1.25 (1.03-1.52) 

 

 

<0.001 

0.04 

0.02 

Highest education level in the 

household 

 College degree and higher (ref) 

 Some college or technical school 

 High school degree or GED 

 Less than high school 

   

 

1.0 

1.19 (1.01-1.40) 

0.96 (0.80-1.17) 

1.02 (0.74-1.40) 

 

 

 

0.04 

0.71 

0.89 

Family income 

 ≥400% FPL (ref) 

 200-399% FPL 

 100-199% FPL 

 0-99% FPL  

   

1.0 

1.09 (0.94-1.28) 

1.20 (1.0-1.46) 

1.60 (1.29-1.97) 

 

 

0.26 

0.05 

<0.001 

 

Note: NSCH, National Survey of Children’s Health; ETS, environmental tobacco smoke; OR, odds ratio; CI, 

confidence interval; GED, General Education Diploma; FPL, federal poverty level; ref, reference. 

a
 Univariate logistic regression. 

b
 Multivariate logistic regression, adjusted for ETS exposure, age, gender, race/ethnicity, education level, family 

income. 

 

 

 

 

Table 4. Adjusted odds and 95% Confidence Intervals to predict ETS exposure factors among 

the US pediatric population, 2016-2017 NSCH 

 

 ETS exposure 

 Adjusted Odds
a
  

(95% CI) 

p -value 
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Age
 1.01 (1.0-1.02) 0.16 

Gender 

 Male (ref) 

 Female 

 

1.0 

0.97 (0.88-1.08) 

 

 

0.59 

Race/Ethnicity 

 non-Hispanic White (ref) 

 non-Hispanic Black 

 Hispanic 

 Other  

 

1.0 

0.60 (0.51-0.71) 

0.39 (0.33-0.46) 

0.94 (0.82-1.08) 

 

 

<0.001 

<0.001 

0.40 

Highest education level in the household 

 College degree or higher (ref) 

 Some college or technical school 

 High school degree or GED 

 Less than high school 

 

1.0 

2.82 (2.47-3.21) 

3.78 (3.23-4.42) 

2.58 (1.99-3.33) 

 

 

<0.001 

<0.001 

<0.001 

Family income 

 ≥400% FPL (ref) 

 200-399% FPL 

 100-199% FPL 

 0-99% FPL  

 

1.0 

1.51 (1.33-1.72) 

1.90 (1.63-2.21) 

2.17 (1.83-2.58) 

 

 

<0.001 

<0.001 

<0.001 

 

Note: NSCH, National Survey of Children’s Health; ETS, environmental tobacco smoke; OR, odds ratio; CI, 

confidence interval; GED, General Education Diploma; FPL, federal poverty level; ref, reference. 

a 
Multivariate logistic regression, adjusted for age, gender, race/ethnicity, education level, family income.
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