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Abstract

Context—Secondhand smoke exposure (SHSe) affects up to half of all children in the United 

States. Many studies have identified factors associated with in-home SHSe, but few have 

contrasted these factors between households with and without residential smokers. In the latter 

case, exposure occurs from only external sources that enter the home, such as visitors or 

environmental incursion.

Objective—Among children with SHSe at home, to examine demographic and psychosocial 

differences between households with and without residential smokers.

Design—Baseline analysis of an observational cohort.

Setting—Baltimore City, Maryland.

Participants—157 children with asthma, ages 5–12.

Measures—At-home airborne nicotine; caregiver-reported depression, asthma-related quality of 

life, functional social support, and demographics. Univariable comparisons were performed 

between SHS-exposed households with and without residential smokers. Multivariable logistic 

regression models were fit to examine associations between measured factors and absence of 

residential smokers.

Results—78.3% of children had at-home SHSe. Of these, 40.7% lived in households without 

residential smokers. Compared to households with residential smokers, these caregivers endorsed 

stronger beliefs in SHS harms, but also worse functional social support and asthma-related stress, 

despite no differences in asthma morbidity. In adjusted models, SHS-exposed children with 

caregivers in the lowest tertile of functional social support (aOR 3.50; 95% CI 1.12–10.99), 

asthma-related quality of life (2.90; 1.06–7.95), and those living alone (5.28; 1.26–22.15), had at 

least twice higher odds of having exclusively external SHSe compared to the highest tertile (P-

trends<0.05).

Corresponding Author: Meredith C. McCormack, MD MHS, Division of Pulmonary and Critical Care Medicine, 1830 E. Monument 
St. 5th Floor, Baltimore, MD 21205, mmccor16@jhmi.edu. 

HHS Public Access
Author manuscript
J Public Health Manag Pract. Author manuscript; available in PMC 2020 March 01.

Published in final edited form as:
J Public Health Manag Pract. 2019 ; 25(2): E7–E16. doi:10.1097/PHH.0000000000000790.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Conclusions—In-home SHS exposure remains alarmingly high in urban environments. 

However, a substantial proportion of this exposure appears to be occurring only from external 

sources that enter the home. Caregivers in these homes had higher desire but lower agency to avoid 

SHSe, driven by lack of functional support and physical isolation. Public policies targeting these 

factors may help remediate exposure in this especially vulnerable population.
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INTRODUCTION

Secondhand smoke (SHS) is a common indoor air pollutant. Despite comprehensive 

knowledge of its harmful effects, approximately half of all children, and as high as seventy 

percent of African American children, remain exposed in the United States1,2. SHS exposure 

is particularly detrimental to those who have asthma, where its occurrence is associated with 

worsened disease control, diminished pulmonary function, and increased rates of 

hospitalization3,4.

The majority of children are exposed to SHS at home, and the most common source of in-

home SHS are household members, such as smoking parents5,6. However, children can also 

be exposed at home from external sources: smoking visitors6, incursion of SHS from the 

outside environment7,8, and attendant “thirdhand” smoke from these elements9.

Although many studies have examined factors that predict in-home SHS exposure in 

children10, these have largely treated exposure as a unitary outcome. Importantly, we 

recognize that a distinct subset of exposed children are living in households without 

residential smokers, being exposed from exclusively external sources that enter the home. 

We hypothesize that there will be differences in demographic, psychosocial, and medical 

factors between these households and households with residential smokers, where children 

are being exposed from a mix of familial and external sources. For instance, poor parental 

health-related quality of life11, social status12,13, and residence in single-parent 

households12,14, which have all been associated with a higher likelihood of in-home SHS 

exposure in general, may be unevenly distributed between these two types of homes.

Identification of factors associated with the absence of residential smokers among 

households with SHS, representing families who are able to maintain partial SHS 

remediation, may be informative of potential barriers for full SHS removal in these homes. 

Additionally, identified factors may also guide discussion on legislation and public policies 

on smoking bans.

To explore possible differences between SHS-exposed children living in households with 

and without residential smokers, we examined baseline data from the Discover study, an 

environmental observational cohort of inner-city children with asthma.
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METHODS

Study Design and Participant Recruitment

The Discover study is an environmental cohort study of 162 children with asthma recruited 

from Baltimore City, Maryland. Participants were (1) aged 5–12, (2) had a physician 

diagnosis of intermittent or persistent asthma, and (3) had rescue inhaler use in the preceding 

six months. Participants were excluded if they were primary smokers or had another major 

pulmonary condition.

Participants and their principal caregivers were recruited from outpatient pulmonary clinics 

in the Johns Hopkins Pediatric Outpatient Clinics, the Johns Hopkins Pediatric Emergency 

Department, and from participant lists from prior asthma studies performed by local 

investigators. Enrolled participants and their primary caregivers presented for a baseline 

clinic visit, where sociodemographic information and health and psychosocial 

questionnaires were recorded with assistance of research staff. Participants then underwent 

home environmental monitoring, including assessment of airborne nicotine, over a week-

long period. Written informed consent was obtained from all primary caregivers and assent 

was obtained from all participants. This study was approved by the Institutional Review 

Board of the Johns Hopkins School of Medicine.

Secondhand Smoke Exposure

Presence of household residential smokers was assessed by questionnaire. During the 

baseline clinic visit, caregivers were asked if any individuals who lived in the home smoked 

in the past month and to identify if these individuals were the mother, father, or others. 

Answers to these questions were summed to represent the total number of smokers living in 

the home.

During the environmental monitoring period, in-home airborne nicotine was measured. A 

passive monitor, containing a sodium bisulfite treated filter in a cassette, was placed in the 

room where the participant reported spending the most time (most often the bedroom)15. 

Filters were subsequently extracted, and the amount of nicotine was measured by gas 

chromatography-mass spectroscopy with a nitrogen phosphorus detector. Time weighted 

average concentrations of nicotine were calculated by dividing the amount of nicotine 

collected by the volume of air sampled16. The limit of detection was 0.034 μg/m3.

Participant and Caregiver Characteristics

Demographic, socioeconomic, and household characteristics were provided by the caregiver. 

Asthma morbidity was assessed by participant symptoms and healthcare utilization, using 

questions derived from other studies of inner-city asthma. Asthma symptomatology was 

described using the “maximum asthma symptom-day” as defined in the National 

Cooperative Inner-City Asthma Study17. This is the largest value among the number of days 

in the prior two weeks the participant had (1) wheezing, coughing, or tightness in the chest, 

(2) slowed activity due to asthma, and (3) nocturnal awakening. For example, a participant 

with three days of wheezing, five days of slowed activity, and two days of nocturnal 

awakening in the prior two weeks would have a maximum symptom-day value of five. 
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Participants were considered to have had healthcare utilization if they needed emergency 

department services, experienced a hospitalization, or had an unscheduled physician visit 

due to their asthma in the previous three months.

Caregiver belief in the harms of SHS was assessed by asking their agreement with the 

statement that their child’s asthma will be better controlled by avoiding cigarette smoke, 

with responses scored on a 5-point Likert scale ranging from strongly disagree to strongly 

agree.

Asthma health-related quality of life was assessed by the Children’s Health Survey for 

Asthma (CHSA)18. This instrument measures five asthma-related domains: emotional health 

of child, emotional health of family, activity limitation on child, activity limitation on family, 

and physical health of child. The physical health domain was not assessed by the CHSA in 

this study. The emotional health of family, assessed by a 17-item subscale, ascertained a 

caregiver’s distress over their child’s asthma with questions such as “My child’s asthma 

caused stress in the family,” “Sometimes I lose hope that my child will get better,” and “I am 

bothered by getting my child to take asthma medications.” Responses were on a 5-point 

Likert scale, which were grouped according to domain and transformed to a scale of 0–100, 

with higher numbers indicating improved functioning within that domain. The internal 

consistency of the subscales in our sample was high (Cronbach’s α = 0.86–0.93).

Caregiver depression was ascertained through the Center for Epidemiological Studies 

Depression scale (CES-D). This instrument, validated in a representative population19, was 

presented in the shortened 11-question form20. A score of ≥9 was considered to reflect 

clinically significant depressive symptoms. The internal consistency in our sample was high 

(Cronbach’s α = 0.82).

Caregiver social support was assessed by a modified form of the Duke-UNC Functional 

Social Support Questionnaire (FSSQ)21. This 14-item instrument measures four domains of 

functional support: quantity of support, variety of confidants, amount of affection, and 

availability of instrumental support (e.g. assistance when ill or help with transportation). In 

the modified version, two questions relating to opportunities to speak about problems at 

work and in personal life were combined, and an additional question of availability of 

babysitter support was added. Caregivers answered questions on a simplified Likert-type 

scale, from 1 (never) to 3 (most of the time). Scores were averaged across all domains, with 

a higher score indicating better social support. The internal consistency in our sample was 

high (Cronbach’s α = 0.88).

Statistical Analysis

Because our primary objective was to explore differences among homes with SHS exposure, 

we examined cases with detectable airborne nicotine during the environmental monitoring 

period. A household was considered to be exclusively externally exposed to SHS if there 

was detectable airborne nicotine but no disclosed residential smokers living in the home.

Data were initially analyzed descriptively and distributions were assessed graphically. 

Differences between SHS-exposed households with and without residential smokers were 
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statistically compared with χ2 tests, in the case of categorical variables, and Wilcoxon rank-

sum tests, in the case of continuous variables. Validity of caregiver-reported presence of 

residential smokers was assessed by a Cuzick’s test for trend for increasing airborne nicotine 

levels with higher numbers of reported smokers living in the home.

Multivariable logistic regression models were constructed to examine the association 

between caregiver reported factors and the odds of an in-home SHS-exposed child living in a 

household without residential smokers. The base model included demographic variables: 

participant age, sex, self-identified race (black/other), sibling status (0–1, 2, 3, 4 or more), 

insurance status (public/other); caregiver age, relationship (birth mother/other), education 

level (less than high school/completed high school/postsecondary education), unemployment 

status (considered unemployed if answered laid off, seeking work, disabled, or other); and 

number of adults in home (1, 2, 3 or more). One caregiver’s age was not disclosed and was 

imputed as the mean age of all birth mothers in this cohort; removal of this observation did 

not substantively modify any results. Family income was not included due to high levels of 

non-response. Of the households who reported income status, there was moderate 

correlation with education level (Spearman’s ρ = 0.47).

Additional models then added each psychosocial measure separately to these base variables. 

Measure scores were divided into tertiles or dichotomized, depending on distribution. Tests 

for linear trend across quantiles were performed in separate regression models where each 

participant was assigned the midpoint score in their quantile. All statistical analyses were 

performed in Stata 13 (StataCorp; College Station, TX).

RESULTS

Environmental Measurements

Of the 162 participants, 157 had available environmental monitoring data at the baseline 

visit. Airborne nicotine was detected in the majority of homes (123, 78%). Of the homes 

with detectable air nicotine, nearly half did not have residential smokers (50, 41%). These 

households had a median (interquartile range) air nicotine concentration of 0.22 (0.07–0.64) 

μg/m3 compared to 0.78 (0.30–1.68) μg/m3 in households with residential smokers (p-value 

<0.001, Wilcoxon rank-sum). The average concentration of airborne nicotine increased with 

higher numbers of reported smokers (p-value <0.001, Cuzick’s test for trend) (Figure 1).

Homes were classified as row homes (85, 69%), apartments (21, 17%), and detached or 

semi-detached properties (17, 14%). A Kruskal-Wallis test indicated no statistically 

significant differences in median concentrations of airborne nicotine by home type.

Participant and Caregiver Characteristics

The majority of participants with in-home SHS exposure were African American (112, 

91.1%), received public insurance (111, 90.2%), and had two or more siblings (95, 60.5%). 

Their caregivers were most often the birth mother (105, 85.4%) and lived with at least 

another adult in the household (95, 77.2%). Although the majority of caregivers reported 

attaining at least a high school education (86, 70.0%), approximately one-third were 

unemployed (46, 37.4%). Of the 72 caregivers who disclosed annual income (accounting for 
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58.5% of dyads), the majority were below $25,000 (53, 73.6%). Almost all caregivers 

endorsed some agreement with the importance of avoiding cigarette smoke (104/122, 

85.3%). These characteristics were statistically similar to households without detectable 

nicotine (results not shown).

On average, nearly half of participants experienced an unanticipated health care contact due 

to asthma in the preceding three months (49, 40%), and participants reported asthma 

symptoms for an average of three days in the previous two weeks. However, approximately 

half of caregivers reported no limitation in their family’s activities (62, 50.4%) or their 

child’s activities (61, 49.6%) due to asthma, scoring the scale maximum in the activity 

limitation on family and child domains of the CHSA. Approximately one-third of caregivers 

in our study had clinically significant depressive symptoms during the baseline interview, 

scoring ≥9 on the CES-D scale (38, 30.7%).

Bivariable Analysis

Compared to households with residential smokers, SHS-exposed children living in 

households without residential smokers were more likely to have caregivers who strongly 

agree that avoidance of cigarette smoke is important for their child’s asthma health (42.9% 

vs. 24.7%, Fisher’s exact p-value <0.05) (Table 1). Participants in SHS-exposed households 

without residential smokers were also more likely to be male. Although SHS-exposed 

households without residential smokers had lower concentrations of airborne nicotine than 

households with residential smokers, participants did not have statistically significant 

differences in asthma symptom burden and rates of healthcare utilization over the recall 

period.

With respect to the psychosocial scales, caregivers living in SHS-exposed households 

without residential smokers had lower family emotional health scores, indicating poorer 

emotional health, and lower social support scores, indicating worse social support. There 

were no differences in the proportion of caregivers disclosing depressive symptoms between 

groups (Table 2).

Multivariable Analysis

All relevant model results are plotted in Figure 2. In the base multivariable model, 

decreasing numbers of adults living in the household was associated with increased odds of 

the SHS-exposed child living in a household without residential smokers (p-value for linear 

trend 0.024). Compared to a household with three or more adults, a SHS-exposed child 

living in a household with a single adult had approximately five times the odds of the 

household having no residential smokers (aOR 5.28; 95% CI 1.26–22.15).

In full models, each with a different psychosocial scale in addition to the variables in the 

base model, SHS-exposed children with caregivers in the lowest tertile of asthma-related 

emotional health had almost three times higher odds of being from a household without 

residential smokers compared to the highest tertile (aOR 2.90; 95% CI 1.06–7.95) (p-value 

for linear trend 0.035). Additionally, SHS-exposed children with caregivers in the lowest 

tertile of functional social support had more than three times higher odds of being from a 
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household without residential smokers compared to the highest tertile (aOR 3.50; 95% CI 

1.12–10.99) (p-value for linear trend 0.040).

No associations were identified with the child’s asthma-related emotional health, the child’s 

and family’s asthma-related activity limitations, and the presence of clinically significant 

caregiver depressive symptoms and the odds of a SHS-exposed child being from a household 

without residential smokers.

DISCUSSION

Because no amount of exposure to tobacco smoke is considered safe, identification of 

barriers to complete SHS remediation is critical. Our findings highlight multiple sources of 

SHS in households and thereby underscore the necessity of a multifaceted approach to in-

home SHS exposure remediation. In a cohort of children with asthma who are exposed to 

SHS at home, those living in households without residential smokers, and therefore exposed 

from exclusively external sources, had caregivers with stronger beliefs in the harms of SHS. 

However, despite comparatively improved environmental circumstances, these caregivers 

were also more likely to experience low functional social support and worse child-specific 

asthma-related emotional health, findings which persisted after adjustment for relevant 

confounders. To our knowledge, this is the first study to quantitatively contrast 

characteristics between SHS-exposed households with and without residential smokers, 

identifying factors that may represent differential barriers to SHS remediation.

Considering the at-risk caregiver identified in our study, with heightened psychosocial 

distress over their child’s asthma and without robust social support to process their concerns, 

an overall pattern emerges that these individuals likely have lower agency to exert control 

over their environment and circumstances. Importantly, nearly twice the proportion of these 

caregivers strongly agreed that SHS should be avoided to improve their child’s asthma, 

supporting the possibility that they may not have had capability to fully prevent their child 

from being exposed or may not have recognized the exposure.

The identification of these factors is helpful in informing approaches to remediation of in-

home SHS exposure in this population. The institution of a home smoking ban (HSB) is 

protective for pediatric SHS exposure, and HSBs are generally recognized as a valid 

counseling strategy for children who experience SHS exposure at home. However, our 

findings suggest that this approach may be less effective in our at-risk households, where 

caregivers may not be sufficiently empowered or able to restrict external sources of SHS 

exposure. Within urban environments in general and our local community in particular, 

studies have demonstrated generally low rates of HSB adoption5,22,23. Indeed, interviews of 

caregivers in our community have shown that non-adoption of HSBs are associated with 

restricted social networks and lack of caregiver confidence in directing who may smoke in 

their home24.

A prominent challenge in efforts to reduce SHS exposure in children is its association with 

predictors that are either unalterable or infeasible to change. However, the factors identified 

in this study represent elements that are potentially modifiable on an individual level. These 
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findings suggest that efforts to decrease general isolation through referrals to community or 

neighborhood organizations and initiatives to provide instrumental support, including 

assistance with transportation and childcare, may be helpful in achieving complete SHS 

remediation in these homes. These interventions may be initiated and coordinated by a 

variety of individuals in the care spectrum, from physicians (both the caregiver’s and the 

child’s) to community health workers, and if effective would represent valuable public 

health levers to limit SHS exposure for these children.

Further, large components of the caregiver’s asthma-related emotional health centered on 

doubts, worry, frustration, and stress over their ability to manage their child’s asthma. 

Despite this, there was strikingly no difference in objective markers of asthma severity 

between the two groups. Clinician efforts to improve caregiver knowledge of his or her 

child’s asthma, focusing on normalization of concerns and anticipatory guidance of disease 

trajectories, may be an effective and simple intervention to empower caregivers.

It is noteworthy that SHS-exposed children living in households without residential smokers 

accounted for nearly half of the total children exposed to in-home SHS in this study. By 

showing contrasting caregiver beliefs toward the harms of SHS exposure between these 

groups, this study adds to the evidence base for overall efforts to expand the scope of 

smoking bans, which have been effective in improving asthma health. These interventions 

are expected to be especially relevant for SHS incursion from the outside environment, 

which has been well-characterized, especially in public housing7,8. Government-initiated 

policies remove some of the onus of preventing SHS exposure from the caregivers, who as 

further characterized by this study may not be well-positioned to do so themselves. A 

national prohibition on public smoking in Scotland, for example, was associated with 

decreased rates of asthma admissions among children25. In the United States, this effort is 

continuing to develop, and a smoking ban in federally-subsidized public housing is 

scheduled to be fully implemented by 201826.

Finally, these findings offer some nuance to the wealth of literature examining connections 

between caregiver distress, both disease-specific and globally, with worsened asthma 

outcomes in their children27–30. Smoking and secondhand smoke are associated with both 

stressful states and respiratory morbidity and are often treated as a potential confounders in 

analytic constructs31. The results of this study suggest that ascertaining SHS exposure by 

identifying a smoker living in the home, which is often used, presents a source of differential 

confounding that may bias estimates. The impact of such an effect can only be speculated 

and should be considered hypothesis generating only, but this possibility supports the use of 

more comprehensive questionnaire- or biomarker-based methods to assign SHS exposure.

A strength of this study is the objective measurement of airborne nicotine, permitting 

unequivocal site-specific detection of SHS exposure and improving inferential validity. 

These results underscore the high prevalence of SHS exposure that is occurring in urban 

environments, even among households without residential smokers. The SHS exposure 

borne by children in these environments, which are higher than national averages, has been 

consistently associated increased healthcare utilization and additional adverse outcomes3,4, 

highlighting manifold downstream effects on the child, household, and health system. The 
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results add further urgency to public health efforts to mitigate and prevent SHS exposure 

among children.

However, there are a number of limitations. Our findings rely on caregiver report on whether 

or not there are smokers residing within the home. A recognized social desirability bias may 

be expected to underestimate the proportion of smoking households. However, within 

pediatric populations overall, caregiver reports of their children’s SHS exposure compared 

against objective markers of SHS exposure have shown adequate reliability32,33.

Additionally, because we did not expressly query about the presence of smoking visitors or 

residence in public housing, we are unable to describe in more detail the individual 

contributors to SHS exposure among our households without residential smokers. Based on 

studies performed in our community and elsewhere, we anticipate substantial overlap of 

sources within this group34, highlighting the value of our parsimonious approach.

Familial emotional health, as assessed by the CHSA, is asthma-specific. It is unknown what 

other stressors may be associated with SHS exposure in households without residential 

smokers, and our results should not be interpreted to extend to stress in general. However, it 

is possible that other stressors not measured in this study may be predictive; in a population 

of inner-city adults with asthma, there was modest correlation between asthma-related 

quality of life as measured by the Asthma Quality of Life Questionnaire (AQLQ) and with 

the Perceived Stress Scale (PSS), a global measure of individual stress35.

The CHSA scales used to assess asthma-related activity limitation did not have strong 

discriminant ability in our population, and therefore conclusions about the null findings in 

those domains should be made cautiously. Approximately half of households scored the 

scale maximum in both familial and child-specific asthma-related activity limitation. 

Additionally, the emotional health of the child was indirectly assessed by the caregiver and 

may also be prone to inaccuracy.

Because of the low number of children in our population without SHS exposure, this study is 

not adequately powered to describe differences between these households and our SHS-

exposed households that have no residential smokers, which is a complementary approach 

that may identify additional opportunities for intervention. However, because of the wealth 

of existent literature correlating factors associated with in-home SHS exposure in general, 

our study is a necessary step in this line of investigation.

Finally, there are limitations of generalizability, as this study was focused on children with 

asthma recruited from urban environments. Further research in other settings is necessary to 

better characterize sources of familial and caregiver stress and to confirm whether this effect 

may be identified in other populations susceptible to SHS exposure.

In a cohort of inner-city children with asthma who are exposed to SHS at home, those 

exposed from exclusively external sources (living in households without residential 

smokers) had caregivers with stronger beliefs in the harms of SHS. However, these 

caregivers also endorsed worse social support, physical isolation, and increased distress over 

their child’s asthma, without objective differences in asthma morbidity. Targeting these 

Wu et al. Page 9

J Public Health Manag Pract. Author manuscript; available in PMC 2020 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



identified factors may be an effective opportunity to remediate SHS exposure in this highly 

prevalent and especially vulnerable population.
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IMPLICATIONS FOR POLICY AND PRACTICE

• Secondhand smoke exposure (SHSe) is a prevalent public health issue and 

affects up to half of all children in the United States.

• In an urban cohort of children with asthma, an alarming three-fourths have 

SHSe at home. Importantly, however, nearly half of these homes did not have 

residential smokers. Caregivers in these homes felt more strongly about 

avoiding SHSe, but were more physically isolated, endorsed less functional 

social support, and felt higher distress over their child’s asthma, despite no 

differences in asthma symptoms.

• These findings suggest that the lack of caregiver agency, contributed by the 

absence of functional support and physical isolation, is a significant driver of 

SHSe in these children.

• Public health initiatives designed to provide functional support to at-risk 

caregivers may be important levers to SHSe prevention in urban populations 

representative of this cohort.

• These findings are also supportive of more comprehensive policies toward 

public smoking bans and bans for smoking in public housing.

• As an additional methodological implication, studies associating stress with 

SHSe-related outcomes should ascertain SHSe through methods other than 

asking about the presence of a smoker in the home, as this would represent a 

source of differential misclassification.
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FIGURE 1. 
In-home airborne nicotine concentrations by self-reported number of smokers living in the 

home. A Cuzick’s test for trend across number of smoker categories was significant 

(p<0.001).
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FIGURE 2. 
Association of each factor with odds of the SHS-exposed household having no residential 

smokers. Scales are divided into tertiles or dichotomized. With respect to child emotional 

health, the highest tertile represents 34% of participants with a score of 100 (the scale 

maximum). With respect to child and family activity limitation, “No” indicates a score of 

100 (the scale maximum). P-values indicate a test for linear trend across tertiles. The base 

model controlled for participant age, gender, race, insurance status, sibling status; caregiver 

age, relationship to participant, education level, unemployment status; and number of adults 

in the home. Psychosocial scale estimates are from separate models that include that scale in 

addition to base model predictors. CHSA = Children’s Health Survey for Asthma. FSSQ = 

Duke-UNC Functional Social Support Scale. CES-D = Center for Epidemiological Studies 

Depression Scale.
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TABLE 1

Participant and Caregiver Characteristics in Homes with SHS Exposure

Characteristic, no (%)

Smoker Living in Home

P-valueYes (n=73) No (n=50)

Child

Age (years), mean±SD 8.6±2.3 9.1±2.3 0.20

Male 32 (43.8) 31 (62.0) <0.05

African American 67 (91.8) 45 (90.0) 0.73

Public Insurance 69 (94.5) 42 (84.0) 0.05

Number of Siblings 0.09

 None or one 16 (21.9) 12 (24.0)

 Two 13 (17.8) 18 (36.0)

 Three 17 (23.3) 9 (18.0)

 Four or more 27 (37.0) 11 (22.0)

Asthma Morbidity

 Maximum symptom-days*, mean±SD 3.6±4.7 3.0±3.8 0.76

 Unscheduled healthcare need†, no (%) 32 (43.8) 17 (34.0) 0.27

Caregiver

Age (years), mean±SD 36.1±10.0 35.4±9.6 0.87

Relationship to Child 0.49

 Birth mother 61 (83.6) 44 (88.0)

 Other 12 (16.4) 6 (12.0)

Education Level 0.22

 Not high school graduate 25 (34.3) 12 (24.0)

 High school graduate 35 (48.0) 23 (46.0)

 Some postsecondary education 13 (17.8) 15 (13.0)

Annual Household Income 0.15

 Less than $25,000 36 (49.3) 17 (34.0)

 $25,000 – $50,000 8 (11.0) 6 (12.0)

 More than $50,000 1 (1.4) 4 (8.0)

 Declined to provide 28 (38.4) 23 (46.0)

Unemployed 29 (39.7) 17 (34.0) 0.52

Number of Adults in Home 0.22

 One 14 (19.2) 14 (28.0)

 Two 42 (57.5) 30 (60.0)

 Three or more 17 (23.3) 6 (12.0)

Cigarette Smoke Harmful‡, no (%) <0.05

 Strongly agree 18 (24.7) 21 (42.9)

 Agree 46 (63.0) 19 (38.8)

 Neutral or disagree 9 (12.3) 9 (18.4)
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*
Maximum of days of (1) cough, wheezing, chest tightness, (2) limited activity due to cough, wheezing, chest tightness, and (3) nocturnal 

awakening trouble breathing, in the prior 2 weeks

†
Needed oral steroids, emergency department care, or unscheduled physician visit for asthma, in the prior 3 months

‡
Answer to “my child’s asthma will be better controlled by avoiding cigarette smoke,” n=122, Fisher’s exact
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TABLE 2

Psychosocial Scales of Caregivers in Homes with SHS Exposure

Survey Score, mean±SD

Smoker Living in Home

P-valueYes (n=73) No (n=50)

Health-Related Quality of Life (CHSA)*

 Child’s Activities 87.0±18.6 80.2±24.3 0.11

 Family’s Activities 90.9±14.8 88.8±17.8 0.21

 Child’s Emotional Health 75.2±30.7 66.4±31.5 0.11

 Family’s Emotional Health 80.3±15.3 72.4±16.3 <0.01

Social Support (FSSQ)† 2.54±0.40 2.39±0.39 <0.05

Depressive Symptoms, no (%) (CES-D)‡ 24 (32.9) 14 (28.0) 0.57

*
Children’s Health Survey for Asthma, on a scale of 1–100, with higher indicating better quality of life

†
Duke-UNC Functional Social Support Questionnaire, on a scale of 1–3, with higher indicating more support

‡
Center for Epidemiological Studies Depression Scale, proportion of those with clinically significant depression
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