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Abstract

Introduction—Addressing maternal smoking and child secondhand smoke exposure is a public 

health priority. Standard care advice and self-help materials to help parents reduce child 

secondhand smoke exposure is not sufficient to promote change in underserved populations. We 

tested the efficacy of a behavioral counseling approach with underserved maternal smokers to 

reduce infant’s and preschooler’s secondhand smoke exposure.

Design—A two-arm randomized trial: experimental behavior counseling versus enhanced 

standard care (control). Assessment staff members were blinded.

Setting/participants—Three hundred randomized maternal smokers were recruited from low-

income urban communities. Participants had a child aged <4 years exposed to two or more 

maternal cigarettes/day at baseline.

Intervention—Philadelphia Family Rules for Establishing Smokefree Homes (FRESH) included 

16 weeks of counseling. Using a behavioral shaping approach within an individualized cognitive–

behavioral therapy framework, counseling reinforced efforts to adopt increasingly challenging 

secondhand smoke exposure–protective behaviors with the eventual goal of establishing a 

smokefree home.

Main outcome measures—Primary outcomes were end-of-treatment child cotinine and 

reported secondhand smoke exposure (maternal cigarettes/day exposed). Secondary outcomes 
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were end-of-treatment 7-day point-prevalence self-reported cigarettes smoked/day and bioverified 

quit status.

Results—Participation in FRESH behavioral counseling was associated with lower child 

cotinine (β= −0.18, p=0.03) and secondhand smoke exposure (β= −0.57, p=0.03) at end of 

treatment. Mothers in behavioral counseling smoked fewer cigarettes/day (β= –1.84, p=0.03) and 

had higher bioverified quit rates compared with controls (13.8% vs 1.9%, χ2=10.56, p<0.01). 

There was no moderating effect of other smokers living at home.

Conclusions—FRESH behavioral counseling reduces child secondhand smoke exposure and 

promotes smoking quit rates in a highly distressed and vulnerable population.

Introduction

Children’s secondhand smoke exposure (SHSe) is a leading preventable cause of pediatric 

morbidity and mortality.1,2 SHSe is causally related to a wide range of pediatric health 

problems, including sudden infant death syndrome, asthma, middle ear disease, pneumonia, 

and bronchitis, and is associated with behavioral disorders in preschoolers as well as 

elevated cardiovascular and cancer risk.2–17 More than 40% of children are exposed to SHS 

daily.4,18,19 The highest SHSe rates are observed in low-income, minority, and medically 

underserved communities,19–26 and younger children bear increased vulnerability to 

SHSe.27–30 Because maternal smoking is the primary source of infant and preschoolers’ 

SHSe,9,27,30 addressing maternal smoking in underserved populations remains a public 

health priority.31–34

Poverty relates to higher smoking rates among women of childbearing age,35,36 as well as 

greater smoking- and SHSe-related disease burden.4,31,37 Impoverished women are also less 

likely to quit smoking than those in higher socioeconomic groups.35,36,38 Public policies and 

pediatric clinic-level interventions39–41 to address these disparities have fallen short42,43; 

alone, these approaches are not sufficient to promote cessation or SHSe reduction in 

underserved groups of smokers that experience numerous barriers to health behavior 

change.40,44–48 More-intensive smoking interventions are necessary to help parents in 

underserved populations overcome barriers to child SHSe reduction.4,35,38,45,49–53 A recent 

meta-analysis54 and systematic reviews46,50 suggest that behavioral counseling (BC) to 

reduce residential child SHSe shows greater potential for impact than existing public 

policies, standard care brief advice, health education, and self-help materials. However, 

smokers from underserved populations are less likely to uptake intensive evidence-based 

counseling interventions55,56 and few BC programs address the specific challenges of 

underserved maternal smokers. Therefore, an opportunity exists to design and test intensive 

evidence-based interventions that are both acceptable and efficacious in this vulnerable 

population.

The purpose of this trial was to test the efficacy of a moderately intensive behavioral health 

promotion approach to SHSe reduction among underserved maternal smokers with SHS-

exposed infants and preschoolers. Philadelphia Family Rules for Establishing Smokefree 

Homes (FRESH) used a combination of evidence-based, BC strategies (e.g.,57,58) with 

innovative emphases on child well-being and behavioral shaping methods. Shaping focuses 

Collins et al. Page 2

Am J Prev Med. Author manuscript; available in PMC 2016 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



initially on attainable, short-term SHSe-reduction goals (e.g., making children’s bedrooms 

smokefree). Counselors highlight and praise short-term efforts and accomplishments to 

motivate further goal setting and efforts toward more ambitious smoking behavior change 

(e.g., total home smoking ban). Such an approach capitalizes on parents’ receptivity to 

protect their children from SHSe59 and attempts to build confidence and maintain 

engagement in the smoking behavior change process. Thus, although the primary 

intervention focus and study outcome in FRESH was child SHSe reduction, treatment could 

also promote smoking cessation (an exploratory, secondary study outcome). Therefore, we 

hypothesized that: (1) children of mothers receiving FRESH BC would have lower post-

intervention SHSe than children in a standard care control group whose mothers received 

brief advice and detailed self-help materials that paralleled BC content; and (2) that other 

residential smokers would attenuate counseling effects. This moderation analysis is 

important for determining the degree to which competing social contingencies among 

smokers in the home may affect child SHSe and maternal smoking.

Methods

Philadelphia FRESH was an RCT aimed to help underserved maternal smokers reduce 

infant and preschoolers’ SHSe. Participants were recruited from low-income neighborhoods 

in North and West Philadelphia, Pennsylvania. After providing informed consent, 

participants completed a 45-minute in-home baseline interview and collected their child’s 

urine for cotinine assays. Participants were randomized to receive either: (1) FRESH BC 

delivered by master’s degree– level counselors (e.g., MA, MSW, MPH); or (2) an enhanced 

self-help control (SHC) intervention (no counseling). After a 16-week intervention period, 

participants completed an in-home, end-of-treatment (EOT) interview, collected child urine 

for cotinine assessment, and provided saliva to verify quit status. Data collection 

interviewers were blinded to treatment status. Interviewers and counselors received 

extensive training and attended separate weekly meetings for supervision and fidelity 

monitoring feedback from audiotaped assessment interviews and counseling sessions. Data 

collection and analyses were conducted from 2006 to 2013. All procedures were approved 

by Temple University’s IRB.

Study Sample

Eligible participants included light-to-moderate (five or more cigarettes/day) smoking 

mothers with a child aged <4 years who were exposed in the same room (four walls with a 

door) or car to two or more maternal cigarettes/day. Exclusion criteria were diagnosis or 

treatment for severe mental illness, pregnancy, and English as a secondary language.

The project employed purposive sampling with recruitment and retention efforts described 

in detail elsewhere.60 Participants were recruited both actively from pediatric primary care 

and community clinics providing the Special Supplementary Nutrition Program for Women, 

Infants, and Children (WIC) as well as passively with advertisements in free community 

newspapers, on mass transit serving low-income neighborhoods, and on fliers in local stores. 

Participants were randomized with block randomization using small blocks of random 

length, stratified by child race, gender, and recruitment site (WIC, pediatrics, or 
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advertisements). After baseline completion, the intervention manager obtained group 

assignment via a secured Internet interface. Figure 1 displays participant flow.

Interventions

Both intervention groups received evidence-based strategies that included health education 

about SHSe dangers, benefits of SHSe protection/reduction and a smokefree lifestyle, 

information about nicotine replacement and medications, as well as guidance for 

establishing a smokefree home, identifying triggers/cues for smoking, managing smoking 

urges, parenting stress, moods and weight concerns, and building support for smoking 

behavior change. Both groups received information about local cessation services and 

nicotine-replacement therapy (NRT) products (e.g., nicotine gum) available at low or no cost 

to low-income smokers.

Participants randomized to receive FRESH behavioral counseling were scheduled to 

complete two in-home and seven telephone sessions within 16 weeks. Home sessions were 

completed in the first 5 weeks and aimed to introduce key intervention elements. To enhance 

intervention tailoring to individuals, counselors identified contextual factors that functioned 

either as facilitators of or barriers to behavior change. During home sessions, counselors 

offered skills training and modeled support for SHSe-reduction efforts. Their advice 

emphasized how to: (1) establish and monitor short-term goals; (2) negotiate and develop 

family support for SHSe reduction; (3) develop smoking urge management skills; and (4) 

link SHSe-reduction efforts with preparation for smoking cessation. Phone sessions enabled 

ongoing support, problem solving and goal monitoring with behavioral shaping, skills 

training around mood and weight concerns management, and follow-up advice regarding 

family support for mothers’ SHSe-reduction efforts. Mothers also received four sections of 

written self-help materials mailed in 2-week intervals after treatment initiation that 

supplemented counseling content. Counselors encouraged mothers to share these materials, 

family contracts, worksheets, and goal “prescriptions” with family. Behavioral shaping was 

utilized within goal monitoring dialog to build confidence and facilitate adoption of more-

ambitious goals without pressure for cessation.

Participants randomized to the self-help control intervention were mailed a single binder of 

written materials within a week of enrollment. The content of the binder was identical to the 

FRESH BC group’s four separate mailings. During telephone confirmation of receipt, staff 

provided a 5–10 minute program overview of the binder with brief advice, and encouraged 

mothers to share materials with family.

Measures

SHSe was measured by child cotinine and maternal self-report. Participants collected their 

child’s urine sample at baseline and EOT for cotinine assessment. Cotinine provides an 

accurate, objective means of assessing SHSe from all sources as well as change in SHSe 

across time points.54,61 Research staff followed standardized collection and storage 

protocols used effectively in previous studies.62,63 Cotinine assays were performed using 

liquid chromatography–tandem mass spectrometry (HPLC-MS).64 Cotinine values were log 

transformed to normalize the distribution.
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Reported SHSe from maternal smoking and all sources were collected at baseline and EOT 

with interviewer-administered, 7-day timeline follow-back (TLFB) methods used in 

previous studies and demonstrated to be valid, reliable, sensitive, and correlated with child 

cotinine levels (r =0.50–0.63).65–67

Reported cigarettes smoked per day was collected during baseline and EOT with the 

aforementioned TLFB assessment methods.

Maternal smoking status at EOT was classified either as quit=1 (successful) or not quit=0 

(no quit attempt, or an unsuccessful attempt) based on 7-day TLFB assessment. Quit success 

was determined by reported smoking abstinence for the 7 consecutive days prior to a follow-

up assessment.68 Saliva cotinine was collected from participants and assayed using HPLC-

MS to verify reported abstinence (<15 ng/mL).

Control variables included demographic factors, home environment, and theoretically 

relevant psychosocial factors. Marital status was collected at baseline and dummy coded for 

analyses as 0=single, 1=married or living with a partner because >80% of the sample was 

single. Child age was dichotomized for analysis as 0=<12 months and 1=12–48 months to 

differentiate mothers with older preschoolers from postpartum mothers with infants 

(potentially more proximal to maternal SHS than older children).

Participant-reported other smokers in home at EOT was dichotomized as 1=other smokers 

present or 0=mother is the only smoker. Home smoking ban at EOT was derived from a 4-

point scale assessing home smoking rules (1=total indoor smoking ban, 4=no smoking 

restrictions) and dichotomized for analyses as 1=total indoor smoking ban in home and car 

or 0=no to some smoking restrictions.

Depressive symptoms at baseline were measured by the Center for Epidemiologic Studies 

Depression Scale (CES-D).69 Stressful life events at EOT represented the sum of events 

participants reported experiencing during treatment. This measure was described in a 

previous study.70 SHSe message dosage at EOT represented the number of non–program 

related SHS messages about SHSe harms and benefits of SHSe reduction that participants 

reported receiving from healthcare providers, members of the community, and media 

sources during treatment71,72 Nicotine dependence at EOT was measured by the Fagerström 

Test of Nicotine Dependence.73

Statistical Analysis

All analyses were conducted in Stata, version 12. We generated descriptive statistics and 

bivariate analyses (e.g., Pearson r, chi-square, or t-test) to examine distributional 

assumptions and relationships of outcomes, predictors, and covariates. Intent-to-treat 

methods were employed. Multivariable models for each outcome were estimated using 

direct entry multiple linear regression. We planned to test the interaction between treatment 

and other smokers in home at p<0.05 when initial models demonstrated main effects of both 

variables. Although each of the predictors and outcome variables contained small numbers 

of missing values, an analysis of complete data only would have reduced our sample by 

about one third. To retain our sample and avoid the bias arising from missing data, we used 
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multiple imputation methods, which also estimate SEs that incorporate the uncertainty due 

to imputation.74,75 We used the multiple imputation by chained-equations (MICE) 

algorithm76 implemented in the STATA language by Royston.77 We first examined the 

patterns of missingness, then generated series of 40 imputation replicates using the MICE 

algorithm and Rubin’s75 rules for combining the 40 analyses as implemented in Stata.77 We 

report a side-by-side comparison of the complete data analysis and multiple imputation 

analysis.

Results

Figure 1 displays participant flow. As planned, 300 participants were randomized. There 

were no significant differences in baseline demographics between participants completing 

the study and those lost to follow-up. There were no significant intervention group 

differences across baseline demographic characteristics except marital status, with fewer 

single mothers in the control group. Thus, marital status was included in the multivariable 

analyses. Table 1 reflects a sample including mostly single, African American, highly 

distressed mothers. For example, mean CES-D scores (19.46, SD=10.77) were within the 

significant depressive symptoms range (>16), and almost 90% of mothers reported 

experiencing two or more concurrent stressful life events.

Participants randomized to FRESH BC could complete up to ten sessions (two home visits, 

seven phone sessions, and one quit day phone session if mother set a quit day). Overall, 

participants completed a mean of 7.93 (SD=3.11) sessions. One hundred four (71.7%) 

completed eight to ten sessions, 11% completed five to seven sessions, 6.3% completed two 

to four sessions, and 11% completed only one session. Mean contact time was 2.72 

(SD=1.43) hours of counseling. Twelve (8.3%) participants reported obtaining additional 

self-help materials, 1.4% used withdrawal medications, and 2.8% reported NRT use in the 7 

days prior to EOT assessment. Among SHC participants, 100% reported receiving their self-

help binder, 0% used medications, 1.9% used NRT, and 9.0% reported using smoking-

cessation services.

Comparison of intent-to-treat and complete case data analyses demonstrated moderate 

inflation of SEs by the multiple imputation procedures, but only small differences in the 

coefficient estimates. These comparisons suggest reliability of imputation methods and 

robustness of the relationships.

Intent-to-treat and complete case multivariable regression analyses generated similar, 

significant models accounting for approximately 28% of the variance in child urine cotinine 

at EOT (Table 2). FRESH BC was associated with lower cotinine compared with SHC 

group participation (β= −0.18, p=0.03, d=0.32). There was no significant association 

between other smokers in the home and cotinine (β=0.114, p=0.134). A residential smoking 

ban and fewer reported stressful life events were associated with lower cotinine compared 

with no ban and more life events endorsed. Because there was no effect of other smokers, 

we did not test for moderation.
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Intent-to-treat and complete case multivariable regression analyses resulted in similar, 

significant models accounting for approximately 50% of the variance in reported SHSe to 

maternal cigarettes (Table 2). FRESH BC participation (β= −0.57, p=0.03, d=0.24) and 

residential smoking bans were associated with lower SHSe compared with SHC and no ban. 

There was a significant effect of other smokers in the home (β= −0.52, p=0.04, d=0.22), 

such that other smokers at home related to lower SHSe to maternal cigarettes at EOT 

compared with having no other smokers at home. Also, greater nicotine dependence related 

to higher reported SHSe to maternal cigarettes. Moderation analysis failed to yield a 

significant interaction, although a significant treatment effect remained in the model.

SHSe from all sources both inside and away from home significantly correlated with child 

cotinine (r =0.16, p=0.01). Complete case and intent-to-treat analyses resulted in similar, 

significant models accounting for approximately 37% of the variance in all-source SHSe. 

There was not a significant treatment effect; however, there was a trend related to other 

smokers in the home (β=1.930, p=0.057, d=0.27) such that mothers living with other 

smokers reported higher SHSe from all sources compared to mothers who were the only 

smokers at home. Lower nicotine dependence (β=0.666, p=0.006) was also related to lower 

all-source SHSe.

Similar complete case and intent-to-treat results suggested a significant model that 

accounted for approximately 50% of the variance in self-reported cigarettes smoked per day 

at EOT. Table 3 illustrates that participation in FRESH BC compared with SHC was 

associated with fewer cigarettes smoked per day (β= −1.837, p=0.033, d=032). There was no 

effect of other smokers. Lower nicotine dependence and fewer reported stressful life events 

were associated with fewer cigarettes smoked per day. Because other smokers were not a 

significant factor in the model, we did not conduct moderation analysis.

In the FRESH BC condition, 28 (19.3%) participants reported quitting smoking at EOT 

compared with five (3.2%) in the SHC condition (χ2=19.99, p<0.001, d=0.53). Twenty 

(13.8%) of the BC participants had bioverified quit status compared with three (1.9%) in the 

control group (χ2=10.56, p<0.01, d=0.38). Participants with missing cotinine data were 

classified as still smoking (not quit) at EOT.

Discussion

Compared with standard care with self-help materials (SHC), FRESH BC promoted lower 

self-reported SHSe to maternal cigarettes, cigarettes smoked per day, and child cotinine 

when statistically controlling for other factors known to influence maternal smoking. Our 

effect sizes are consistent with other interventions.54 Importantly, this study has 

demonstrated potential efficacy of FRESH BC in a high-risk, highly distressed sample of 

maternal smokers known to have greater challenges with smoking behavior change.

The moderation hypothesis was not supported. Interestingly, the reported SHSe data suggest 

that the presence of other smokers in the home facilitated the reduction of maternal SHS. 

We had expected that the presence of other smokers and their contribution to SHS and 

thirdhand smoke exposure in the home would undermine FRESH treatment effects and 
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adversely effect cotinine outcomes. On the contrary, the FRESH approach may mitigate a 

key factor (other smokers at home) known to undermine smokers’ behavior change efforts. 

Perhaps these results highlight the importance of written materials and counselors’ coaching 

and follow-up with mothers around: (1) their discussions with family members about the 

importance of SHSe-protective behaviors; (2) developing positive family social support for 

mothers’ efforts; and (3) including family members in behavioral contracting and goal 

setting processes. These treatment strategies could help address and modify social 

contingencies that facilitate, rather than hinder, family-level support and behavior change. 

Other research reflects awareness of the importance of family involvement in the SHSe-

reduction process.78,79

Our BC approach did not influence reported SHSe from all sources in all locations. Only 

lower nicotine dependence and absence of other smokers at home predicted lower all-source 

SHSe. Perhaps compared with less-dependent smokers, more-dependent maternal smokers 

are less resilient to confront pro-smoking social pressure, thereby limiting their ability to 

confront other smokers. Multilevel interventions blending community-level policies that 

foster social norms for SHSe protection with BC may be necessary to influence change in 

non-residential sources of SHS.40

It appears that FRESH BC facilitates short-term smoking cessation with results comparable 

to other SHSe-reduction trials (e.g.,80) and smoking-cessation interventions in similar 

populations.81 These quit rates are encouraging for two reasons. First, less than 3% of 

FRESH mothers used either NRT or cessation medications (consistent with evidence of low 

uptake of medications and NRT in underserved populations).55,56 Second, although cotinine 

remains the gold standard for verification of quit status (to reduce potential biases related to 

self-reported abstinence), our verified cessation results may actually underestimate mothers’ 

efforts to quit smoking (e.g., their cotinine could be elevated because of their exposure to 

other smokers’ SHS.)54 Future studies could consider functional analysis of the relative 

utility of adding NRT and cessation medications to SHSe counseling for maternal smokers. 

However, we caution that future behavioral health interventions for child SHSe reduction in 

underserved populations not focus exclusively on smoking cessation as opposed to shaping 

parents’ SHSe-protective behaviors in contexts where children are most likely exposed. 

Although cessation is the ideal long-term goal for maternal smokers, few can achieve and 

maintain cessation, whereas SHSe-protective behaviors are more easily adopted and 

maintained.

Limitations

Our results should be interpreted knowing the study limitations. For example, we chose to 

reduce assessment burden by excluding objective measures of child health, smoking 

outcomes of other smokers, and level of family involvement. Future studies designed to 

assess the effects of SHSe counseling interventions on objective child health outcomes (e.g., 

asthma) could bolster advocacy and funding for implementing interventions such as FRESH 

within the Affordable Care Act. Currently in medical practice, behavioral health 

interventions are stripped of necessary intensity in favor of brief (but ineffective) 

interventions. Also, understanding more about family involvement in the process could 
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improve understanding of social prompts and reinforcing consequences that either support 

smoking behavior change or maintain current SHSe behaviors. Another study limitation: 

owing to limited resources, we did not measure household nicotine, thirdhand smoke,27,82 or 

specific sources of SHSe outside the home (e.g., multiunit dwellings, public spaces). 

Follow-up studies that assess the degree to which exposure to thirdhand smoke and 

nonresidential SHS changes as a function of behavioral health intervention, such as FRESH, 

could guide future interventions and policy. Our study did not track pediatric providers’ and 

WIC counselors’ SHSe advice. Such data could guide the development of multilevel 

approaches that capitalize on the influence and credibility of provider advice while offering 

the level of intervention intensity necessary to promote smoking behavior change in 

underserved populations. Multilevel interventions could maximize potential synergistic 

effects across interacting clinic and family levels of social contingencies that influence 

SHSe.40,83 Finally, we did not include a follow-up assessment. However, we argue that 

exploring whether smoking treatment effects are maintained once withdrawn (e.g., via 

follow-up assessment) is superfluous to determining potential impact of an intervention like 

FRESH. Clinicians should not arbitrarily withdraw effective behavioral treatment for 

maternal smoking and child SHSe reduction considering: (1) the severity of smoking and 

SHSe-related consequences; (2) the enormous challenges underserved maternal smokers 

face in changing smoking behavior; and (3) the chronic relapsing nature of nicotine 

dependence. On the contrary, and as best practices guidelines (“Ask, Advise, Refer”) 

suggest, evidence-based advice and counseling should always be available and encouraged. 

To empirically test questions about the maintenance of treatment effects in future work, 

behavioral scientists could test strategies to enhance sociocultural contingencies supporting 

sustained SHSe reduction or cessation before withdrawing clinical support.

Our study has many strengths. Our moderate-intensity BC model was feasible and 

acceptable in a public health priority population known to suffer elevated tobacco-related 

morbidity/mortality risks and bear greater challenges to health behavior change relative to 

the general population. Our behavioral health approach used an innovative combination of 

evidence-based counseling strategies within a behavioral shaping paradigm to promote child 

SHSe reduction. Although the intensity of FRESH may exceed what is necessary in the 

general population of parental smokers, our intervention contained program elements with 

an acceptable level of intensity necessary to promote SHSe reduction in this high-risk 

population.

Cost analyses were beyond the scope of this study. Future studies could replicate the FRESH 

approach, examine mechanisms of maternal smoking behavior change affected by FRESH, 

and test our strategy for optimal implementation and dissemination. If effects of FRESH are 

replicated, researchers could either conduct dismantling research to determine the most cost-

effective number of sessions, or complete a comparative effectiveness analysis study to test 

the relative utility of the two home visits (followed by phone sessions) as opposed to a more 

cost effective, entirely telebased version of FRESH. A fully telebased version could be 

implemented via state quitlines, an emerging standard referral option in pediatrics. In its 

current format, the FRESH model promotes maternal and child health and fosters behavior 

change necessary to alter biological risk markers in mothers and children. Therefore, this 

behavioral health approach to disease prevention is appropriate for, and could be supported 
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by, the Affordable Care Act.84 Medical care providers are not equipped to either deliver the 

necessary intensity of behavioral health intervention to promote SHSe reduction, or provide 

in-home services. However, our intervention structure is similar to other emerging 

community health models85,86 and could be implemented with behavioral health counselors. 

Such an approach could create large public health impact by providing an accessible, 

acceptable, and efficacious BC intervention in communities that have the highest smoking- 

and SHSe-related health burdens.

Conclusions

In conclusion, our results suggest the potential efficacy of the FRESH behavioral health 

approach to reducing child SHSe in a vulnerable, high-risk population of smokers. The 

presence of other smokers in the home does not undermine maternal smokers’ efforts to 

reduce either their daily smoking or child’s exposure to their cigarettes; in fact, our 

counseling model may engage them to support mothers’ efforts in the intervention process. 

Our model may have limits in its capacity to facilitate reduction of SHSe in locations outside 

of home. However, its ability to potentially modify family-level behavior and facilitate 

smoking cessation in the absence of NRT or withdrawal medications suggests large potential 

for public health impact. Moreover, the FRESH model could be merged with existing 

community-based medical or behavioral health agencies (as we are testing in pediatric 

primary care40 and another group is testing in an urban Head Start program).87 Such 

programs can target high-risk populations, offering a cost-effective approach to establish 

and reinforce skills,88 and maintain motivation during the complex smoking behavior 

change process.
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Figure 1. 
Participant flow through procedures.
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Table 1

Baseline Participant Characteristics by Group [n (%) or M (SD)]

Variable FRESH
Behavioral
Counseling
(n=145)

Self-help
Control (n=155)

Marital status (single) 126 (86.9%) 118 (76.1%)

Mother’s race Mother’s race Mother’s race

    Black 128 (88.3%) 134 (86.5%)

    White 15 (10.3%) 20 (12.9%)

    Other 2 (1.4%) 1 (0.6%)

Unemployed 104 (71.7%) 99 (63.9%)

Completed HS education 83 (57.2%) 92 (59.4%)

Child age

    Mean child age (months) 19.72 (14.90) 18.16 (14.05)

    Children 0–12 months old (vs. older) 55 (37.9%) 63 (40.6%)

Other smokers in home 78 (53.8%) 91 (58.7%)

Home smoking ban

    No restrictions 48 (33.1%) 51 (32.9%)

    Some restrictions 76 (52.4%) 75 (48.4%)

    Total indoor ban 7 (4.83%) 14 (9.03%)

Mother’s cigarettes smoked per day 12.22 (6.17) 12.28 (6.44)

Reported child SHSe from maternal smoking
(cigs/day)

5.42 (3.79) 5.32 (4.02)

Reported child SHSe from all sources (cigs/day) 9.29 (10.20) 8.28 (7.42)

Nicotine dependence (FTND) 4.66 (1.76) 4.70 (1.87)

SHSe message dosage 2.52 (1.76) 2.34 (1.98)

Stressful Life Events 9.08 (6.21) 8.59 (6.00)

Depressive symptoms (CES-D) 19.16 (10.15) 19.75 (11.35)

Log child cotinine 1.19 (0.49) 1.26 (0.53)

HS, high school; SHSe, secondhand smoke exposure; FTND, Fagerström Test of Nicotine Dependence; CES-D, Center for Epidemiologic Studies 
Depression Scale

Note: Boldface indicates statistical significance (p<0.05). All other comparisons were p>0.05.
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Table 2

Main Effect of Treatment on Child Secondhand Smoke Exposure

Child cotinine

Complete data only (N=198)
F(10, 187)=7.09, p<.001. R2=.28

Multiple imputation (N=300)
F(10, 261.8)=5.84, p<.001

Predictor Coefficient (CI 95%) Coefficient (CI 95%)

Treatment −0.177 (−0.333 to −0.022)* −0.183 (−0.346 to −0.021)*

Other smokers in home 0.102 (−0.049 to 0.252) 0.114 (−0.035 to 0.263)

Nicotine dependence −0.023 (−0.060 to 0.015) −0.024 (−0.059 to 0.011)

Home smoking ban −0.283 (−0.455 to −0.110)** −0.293 (−0.471 to −0.114)**

Stressful life events 0.019 (0.006 to 0.033)** 0.018 (0.005 to 0.031)**

SHSe message dosage 0.016 (−0.021 to 0.053) 0.017 (−0.020 to 0.053)

Child age 0.132 (−0.023 to 0.288) 0.101 (−0.054 to 0.255)

Depressive symptoms −0.005 (−0.012 to 0.003) −0.005 (−0.123 to 0.002)

Marital status −0.001 (−0.193 to 0.191) 0.020 (−0.172 to 0.211)

Log cotinine baseline 0.419 (0.270 to 0.567)*** 0.365 (0.221 to 0.510)***

Reported child SHSe from maternal smoking (cigarettes/day).

Complete data only (N=226)
F(10, 215)=12.45, p<.001. R2=.367

Multiple imputation (N=300)
F(10, 277.18)=14.09, p<.001.

Predictor Coefficient (CI 95%) Coefficient (CI 95%)

Treatment −0.585 (−1.136 to −0.034)* −0.565 (−1.084 to −0.045)*

Other smokers in home −0.543 (−1.080 to 0.008)* −0.522 (−1.019 to −0.024)*

Nicotine dependence 0.375 (0.246 to 0.510)** 0.356 (0.226 to 0.487)**

Home smoking ban −1.31 (−1.923 to −0.691)** −1.579 (−2.183 to −0.974)***

Stressful life events 0.022 (−0.026 to 0.068) 0.017 (−0.030 to 0.064)

SHSe message dosage −0.023 (−0.155 to 0.109) −0.028 (−0.157 to 0.101)

Child age 0.070 (−0.471 to 0.610) 0.129 (−0.367 to 0.625)

Depressive symptoms 0.011 (−0.014 to 0.036) 0.007 (−0.015 to 0.030)

Marital status 0.610 (−0.075 to 1.293) 0.601 (−0.046 to 1.248)

Cigs exposed at baseline 0.116 (0.051 to 0.181)*** 0.115 (0.052 to 0.179)***

*
Note: p<0.05;

**
p<0.01;

***
p<0.001
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Table 3

Main Effect of Treatment on Mother’s Cigarettes Smoked Per Day

Complete data only (N=226)
F(10, 215)=23.74, p<.001. R2=.503

Multiple imputation (N=300)
F(10, 277.18)=22.59, p<.001.

Predictor Coefficient (CI 95%) Coefficient (CI 95%)

Treatment −1.695 (−2.850 to −0.540)** −1.837 (−3.006 to −0.669)*

Other smokers in home −0.057 (−1.182 to 1.068) −0.083 (−1.052 to 1.218)

Nicotine dependence 1.439 (1.171 to 1.708)*** 1.398 (1.116 to 1.680)***

Home smoking ban −0.596 (−1.890 to 0.699) −0.898 (−2.218 to 0.422)

Stressful life events 0.141 (0.042 to 0.240)** 0.131 (0.032 to 0.230)*

SHSe message dosage −0.039 (−0.315 to 0.237) −0.061 (−0.363 to 0.242)

Child age 0.107 (−1.028 to 1.242) 0.180 (−0.940 to 1.301)

Depressive symptoms 0.020 (−0.033 to 0.072) 0.017 (−0.036 to 0.070)

Marital status −0.887 (−0.545 to 2.319) 0.894 (−0.584 to 2.373)

Cigs smoked at baseline 0.217 (0.133 to 0.302)*** 0.228 (0.144 to 0.311)**

*
Note: p<0.05;

**
p<0.01;

***
p<0.001
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