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Abstract

The aim of this study was to assess the viability and potential efficacy of an 
environmental tobacco smoke (ETS) exposure reduction intervention for at-
risk children. The study consisted of a 12-week behavioral intervention and 
a 6-month follow-up, conducted on a convenience sample (N=43) of low-
income, self-identified, adult smokers who were caregivers of 3-5 year old 
children. The intervention included a manualized program, plus nicotine repla-
cement therapy, and monetary reinforcement of abstinence. Outcome measu-
res included breath carbon monoxide (CO), self-reported smoking practices, 
level of nicotine dependence, and depression symptoms. Significant reduc-
tions were observed in CO concentration, frequency of smoking around chil-

*	 All authors contributed equally to the design and implementation of the study, and to the data 
analysis and crafting of the manuscript. We appreciate the valuable comments of two anonymous 
reviewers whose recommendations enriched the resulting manuscript. Please direct all correspon-
dence to Elias Robles, Division of Social & Behavioral Sciences –MC3051, Arizona State Univer-
sity, 4701 West Thunderbird Road, Glendale, AZ  85306, or email elias.robles@asu.edu

	 Received: May 1st, 2009.     Reviewed: May 28, 2009.     Accepted: October 12, 2009.



Elias Robles et al.8

dren, and nicotine dependence and depression scores. Sixty-one percent of 
the participants attended 8 or more weekly sessions, and one third remained 
smoke-free at follow-up. Those who did not quit reported not changing their 
smoking behavior patterns in vehicles or indoors. The cessation intervention 
compared well with other interventions for treatment-seeking smokers, sug-
gesting that implementing evidence-based cessation and education programs 
for caregivers at school sites may be effective in reducing daily exposure to 
ETS of pre-school children. 
Keywords: ETS, tobacco smoke, smoking cessation, pre-school children, 
caregivers

Resumen

El objetivo de este estudio fue evaluar la viabilidad y eficacia potencial de una 
intervención para reducir la exposición de niños al humo ambiental de tabaco 
(HAT). El estudio consistió en una intervención conductual de 12 semanas 
con seguimiento a los 6 meses, con una muestra no aleatoria (N=43) de 
fumadores adultos de bajos ingresos, parientes de niños entre 3 y 5 años de 
edad. La intervención incluyó un programa manualizado para dejar de fumar 
más terapia de reemplazo de nicotina, y reforzamiento monetario de absti-
nencia. Las medidas fueron concentración de monóxido de carbono (CO) en 
aliento, auto-reporte de prácticas de fumar, nivel de dependencia a la nico-
tina, y síntomas de depresión. Se observaron reducciones significativas en 
la concentración de CO, la frecuencia de reportes de fumar en presencia de 
los niños, y los puntajes de dependencia a la nicotina y depresión. Sesenta y 
uno por ciento de los participantes asistieron a 8 o más sesiones semanales, 
y un tercio reportó no fumar a los seis meses. Los individuos que continuaron 
fumando reportaron no haber cambiado sus patrones de fumar ni en el hogar 
ni en el automóvil. Este tratamiento se compara favorablemente con otras 
intervenciones para fumadores que solicitan tratamiento, lo que sugiere que 
es posible reducir la exposición diaria de niños al HAT mediante la implemen-
tación, en escuelas, de programas eficaces de tratamiento y educación para 
padres fumadores.
Palabras clave: humo ambiental de tabaco, dejar de fumar, niños preesco-
lares, cuidadores.

In addition to the negative health consequences for the smoker, tobacco 
smoke has adverse health consequences for everyone exposed. Specifically, 
exposure of children to environmental tobacco smoke (ETS) has been as-
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sociated with multiple health problems. These problems, including asthma, 
are particularly critical for children younger than 5 years (Chilmonczyk et al., 
1993; Corbo et al., 1989; Cunningham et al., 1996; DiFranza & Lew, 1996). 
This is of great concern because a large proportion of children live with adults 
who smoke. It has been estimated that at least 15 million children in the USA 
alone are regularly exposed to ETS at home and on vehicles (Schuster et al., 
2002). The magnitude of this problem suggests the need to better unders-
tand potential tobacco harm reduction methods aimed at lowering exposure 
to ETS in unregulated environments such as homes and automobiles. The 
purpose of this study was to evaluate the feasibility and potential efficacy 
of an evidence-based smoking cessation treatment package for parents and 
relatives caring for young children attending pre-school, as a way to reduce 
their exposure to ETS.

Head Start (HS) is a public early childhood intervention program in the 
USA with a nationwide enrollment of over 822,000 children of economica-
lly underprivileged families; the program’s main focus is on improving the 
children’s health and school readiness. A recent asthma case-finding study 
involving caregivers of 2,533 HS children, revealed a 33% prevalence of as-
thma-like symptoms (Vargas et al., 2004). Three hundred and sixty-eight of 
the surveyed families of children at risk for asthma were further studied and 
the children were found to be highly symptomatic: 71% of the children had as-
thma symptoms at night more than twice a month, 50% experienced asthma-
related activity limitations, and more than one third of the parents reported ha-
ving lost work-days because of their children’s respiratory symptoms. Regular 
exposure of the children to ETS was reported by 49% of the caregivers: 37% 
at home, and 12% at places other than the family home (e.g., grandmother’s). 
The children’s mean urinary cotinine (COT) concentration, a reliable measure 
of ETS exposure (Berman et al., 2003a; Greenberg, et al., 1984; Hald et al., 
2003; Jordaan, 1999) was 15 ng/mL with a range 0 – 188 ng/mL. Specially 
important to note is that 27% of these children’s COT exceeded 20 ng/mL, 
twice the average concentration found in light smokers (Chilmonczyk et al., 
1993; Cornelius et al., 2003; Vardavas, et al., 2006; Winkelstein et al., 1997). 
Simultaneously, and consistent with other reports (Perez-Stable et al., 2001), 
most parents in the sample (90.7%) reported having been warned by the 
child’s doctor regarding the adverse effects of ETS on their children’s respira-
tory health. Perez-Stable (2001) found that pediatricians are likely to counsel 
parents about the health risks of ETS to the child (79%) and to recommend 
quitting (77%). On the other hand, less than 30% of those who smoke receive 
cessation support.

Smoking reduction strategies aimed at lowering ETS exposure among 
children, particularly children with asthma, have shown various degrees of 
success (Blackburn et al., 2003; Chilmonczyk et al., 1992; Curry et al., 2003; 
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Eriksen et al., 1996; Hovell et al., 2000a; Woodward et al., 1987; Hovell et 
al., 1994; McIntosh et al., 1994; Wakefield et al., 2002; Wilson et al., 2001). 
While one-time minimal interventions appear to be ineffective, more intense 
interventions have shown success in reducing ETS exposure in children. For 
example, Hovell (2000b) found that providing asthma education and coaching 
for ETS reduction to smoking mothers during home visits was effective in mo-
tivating parents to reduce ETS exposure among low-income families. In one 
study, although the primary goal of the study was to reduce ETS exposure 
and parents were not urged to quit, 10% of the parents in the intervention 
group reported quitting (Hovell et al., 1994). These results are encouraging, 
and suggest the need to directly treat caregiver smoking while containing the 
cost associated with home visits. Furthermore, Blackburn (2003) found while 
evaluating the effect of harm reduction strategies used by parents, that only 
banning smoking in the house was associated with a significant reduction in 
their children’s urinary cotinine, compared to less strict strategies such as not 
smoking in the child’s bedroom, or airing the room when smoking. To date, 
the general consensus regarding interventions to reduce ETS exposure is 
that a total smoking ban in the household (Blackburn et al., 2003; Hovell et 
al., 2000b; Hovell et al., 1994; McIntosh et al., 1994) and parental smoking 
cessation (Curry et al., 2003) may be the only effective ways to significantly 
reduce children’s exposure to ETS.

Certainly, in addition to the positive effects on reducing ETS exposure in 
children, smoking cessation has the added benefit of improving the health of 
the adult smoker. Compared with other medical interventions such as ma-
mmography or hypertension screening, state of the art smoking cessation is 
considered to be a cost effective intervention for smokers (CDC, 2003; Fiore 
et al., 2008). The Centers for Disease Control and Prevention (CDC) recom-
mend that treatment for tobacco dependence be available to anyone who 
wishes to quit (Fiore et al., 2008; Stitzer, 1999; Wetter et al., 1998). Although 
most health insurance plans cover tobacco cessation treatment, uninsured 
adults are unlikely to get medical assistance to quit smoking. Extrapolating 
from populations with similar demographic characteristics, we estimate that, 
nationally, over 40% of the parents of children in the HS program are uninsu-
red and lack a primary care provider (Dubay et al., 2000).  

Finally, mental health problems have been linked to high prevalence of 
smoking (Heiligenstein and Smith, 2006; Hu et al., 2007; Weg et al., 2004). 
For example, a strong positive relationship has been observed between de-
pression symptoms and smoking (Bonnet et al., 2005; Wagena et al., 2004; 
Weg et al., 2004). This is especially relevant because a caregiver’s well-
being --particularly mental health and substance use-- is likely to affect the 
children’s health and quality of life (Berman, 2003b). On one hand, depres-
sion symptoms may interfere with a caregiver’s general ability to care for his/
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her children. On the other, a depressed caregiver is more likely to smoke and 
have difficulty quitting. 

Given the significance of caregiver smoking on asthma-like symptoms 
in the HS pre-school population, the lack of smoking cessation resources 
available to low-income and uninsured parents, and the difficulty experienced 
by adults trying to give up cigarettes, this study was designed to evaluate 
the feasibility and potential efficacy of an evidence-based smoking cessation 
treatment package for parents and relatives caring for HS children, as a way 
to reduce their exposure to ETS.

Methods

Sample and Setting
Our sample comes from a population of more than 1,000 children enro-

lling each year in the 32 HS centers in Pulaski County, Arkansas. The county 
is composed by a mixture of urban and rural regions. To be eligible for HS 
families must be at or below USA federal poverty level, with enrollment prefe-
rence given to children with the most severe economic problems and develo-
pmental disabilities. This population is highly mobile and difficult to follow. In 
2001 approximately 10% of the enrollees in the HS asthma program had no 
telephone, 30% had their telephone service disconnected at least once, and 
15% moved at least once within a 6-month period. 

Recruitment and Enrollment
A free smoking cessation program was offered to all caregivers of chil-

dren in the HS program over a period of two months. Caregiver was broadly 
defined as any member of the family network responsible for tending to the 
child’s needs either full or part time. Any caregiver of a child in HS was eli-
gible to participate. Signs were posted at all the centers, and the HS staff 
was asked to encourage families to contact the Smoking Cessation Study for 
inquiries. Forty-three smoking caregivers from ten HS centers enrolled in the 
cessation study. Five smoking cessation counseling groups were organized; 
the counseling sessions were conducted at three centrally located HS cen-
ters. All study participants signed a written consent form approved by the local 
Institutional Review Board.

Characteristics of the sample
Participants (N=43) were predominantly African-American (65%) women 

(84%) with a median age of 39 years (range 18-66). Table 1 shows sample 
characteristics at baseline. 
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Assessments
At baseline and at the 6-month follow-up, all participants were asked to 

complete a smoking behavior questionnaire (Wilson et al., 2001) containing 
items regarding smoking practices and children exposure to ETS. Participants 
were also given the Fagerström Tolerance Questionnaire (FTQ; Fagerstrom 
& Schneide, 1989), and the short version of the Center for Epidemiological 
Studies depression scale (CES-D; Miller & Markides, 1997; Radloff, 1977; 
Roberts et al., 1990). The FTQ is widely used to classify smokers according 
to their degree of nicotine dependence using number of cigarettes smoked; 
difficulty refraining from smoking where it is forbidden; smoking more in the 
morning; smoking when bedridden because of illness; and time after awake-
ning before smoking the first cigarette. To assess the prevalence of depres-
sion symptoms in our sample, we used the short version of the CES-D. This is 
a 11-item questionnaire originally used to screen for clinical depression in the 
general population (Radloff, 1977). The questionnaire is easy to complete, and 
it has been shown valid in screening for depression among women attending 
public community clinics (Thomas et al., 2001), and in cross-cultural studies 
(Radloff, 1977; Thomas et al., 2001). Carbon monoxide concentration in ex-
haled breath (CO) was collected at baseline and weekly during the treatment 
sessions. Breath CO concentration is an objective measure of exposure to 
smoke that correlates highly with measurements of urinary cotinine, the pri-
mary metabolite of nicotine (Mustonen et al., 2005; Jarvik et al., 2000).

Table 1
Characteristics of the study participants at baseline (N=43)

Characteristic Percentage
Female 83.7% (n=36)
Parents 58.1% (n=25)
African American 65.1% (n=28)
Education ≤ HS 60.5% (n=26)
Age Median 39 years (18-66 years)
Years Smoking Median 18 years  (1-50 years)
Cigarettes per day Median 20 (2-40)
FTQ score Median 4 (0-9) 
≥Medium dependence 55.8% (n=24) 
Caregivers of children with asthma 18.6% (n=8)
Advised about ETS effects on child’s health 90.7% (n=39), 65% >10 times
No previous attempts to quit 27.9% (n=12)
Smoked around child 51.2% (n=22)
Smoked in car 60.5% (n=26)
Smoking inside at home 81.4% (n=35)
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Outcomes
Participants provided breath samples for CO testing at the start of every 

weekly meeting. During breath sample collection, participants were instructed 
to take a deep breath and exhale slowly into the CO monitor for 20 seconds. 
The cut off point used for CO-negative samples was the manufacturer’s re-
commended ≤ 10 parts per million (ppm). CO measurements were used to 1) 
provide participants with objective feedback, and 2) to serve as objective cri-
terion for awarding prizes contingent on smoking reduction. Other outcomes 
were frequency of self-reports of smoking around the child, smoking indoors 
at home, and smoking in the car, number of tobacco abstinent participants, 
and FTQ and CES-D scores. 

Intervention
In general, the intervention package followed the guidelines recommen-

ded by the Agency for Health Care Research and Quality panel of experts on 
smoking cessation (AHRQ, 2000). According to these guidelines nicotine re-
placement therapy (NRT), intra-treatment social support, and problem-solving 
skills training should be incorporated as components of smoking cessation 
interventions. The intervention consisted of 12 1-hour sessions during which 
the American Lung Association’s (ALA) Freedom From Smoking® program 
was conducted by research staff trained and certified by the ALA. Freedom 
From Smoking® is a manualized eight group-session program that provides 
education about the ill effects of smoking, social support, and problem-solving 
skills. The program uses a positive behavior-change approach and focuses 
on developing a quitting strategy, understanding nicotine addiction and using 
nicotine replacement products, dealing with recovery symptoms, controlling 
weight, managing stress through relaxation, and learning relapse prevention 
strategies for staying off cigarettes. In this program, session four is the desig-
nated Quit Day, occurring once participants have prepared a quitting strategy 
and learned problem-solving skills. In an attempt to maximize the efficacy of 
the intervention, nicotine replacement (NRT) and monetary reinforcement for 
low CO concentration, two highly effective treatments in reducing tobacco 
use, were added to the ALA package. NRT has been shown most effecti-
ve in initiating and sustaining abstinence from tobacco when given in con-
junction with behavioral treatments (for a comprehendive review, see Fiore 
et al. 2008). Therefore, all medically-eligible participants were offered a free 
1-week supply of their choice of NicoDerm CQ® patches (21, 14 or 7 mg step-
down system) at every session. Participants were ineligible to receive nicotine 
patches if they were pregnant, had uncontrolled hypertension, or were taking 
prescription medication for depression. In turn, monetary reinforcement has 
been shown highly effective in initiating and sustaining of abstinence from 
tobacco (Dallery et al., 2007; Heil et al., 2003; Higgins et al., 2004; Higgins 
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et al., 2005; Olmstead et al., 2007; Robles et al., 2005; Roll & Higgins, 2000; 
Stitzer & Bigelow, 1983; 1984; Tidey et al., 2002;). In this study, weekly after 
Quit Day, CO-negative participants were eligible to receive monetary prizes. 
CO levels were measured at the beginning of each session, and participants 
with CO levels of ≤ 10 ppm were included in the week’s raffle of a $20 gift 
card. The raffle was conducted and the prize awarded immediately after the 
CO measures were taken. Finally, all participants were asked to sign the En-
vironmental Protection Agency’s (EPA) Smoke-Free Home pledge, watch an 
EPA video on second hand smoke, and attend a 30 minute asthma education 
session. The session’s objective was to insure all participants had received 
essential information regarding pediatric asthma, and were aware of the ne-
gative effects of ETS on their children’s health. Participants were paid $25 per 
completed questionnaire, plus a $50 bonus for completing both questionnai-
res and attending at least 8 of the 12 scheduled counseling sessions.

Statistical Analysis
Missing CO samples were counted as positive, and participants lost to 

follow up were counted as smokers throughout. Baseline characteristics pre-
dictive of abstinence at the follow-up were identified using logistic regression. 
Mean baseline CO concentration was compared to mean weekly concen-
tration during the intervention using Friedman Repeated Measures Analysis 
of Variance on Ranks. Post hoc comparisons were performed using Tukey’s 
HSD test. Baseline and follow-up outcome variables were compared with pai-
red t-tests. Comparisons between participants who quit and those who did 
not were made with dependent samples t-test. SPSS (2004) was used in all 
analyses.

Results

Eighty-six percent (n = 37) of the participants completed the 6-month follow-
up assessments; one participant died before the follow-up. The only signifi-
cant difference (t = 2.3; df = 34, p = 0.03) between participants who were lost 
to follow-up and those who completed the 6-month follow-up was the number 
of years smoking; median = 18 vs. 16 years respectively. Baseline depression 
scores were higher in the group lost to follow-up but the difference was not 
statistically significant (24.5 vs. 20).
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Carbon Monoxide. Figure 1 shows mean breath CO concentration ± stan-
dard deviation for every session. CO levels dropped significantly (χ²= 56.94, 
df= 8, p  < 0.001) after Quit Day. All pairwise comparisons (Tukey’s HSD) 
between baseline and the 8 remaining sessions showed significant reduction 
in CO level (p < .05). During baseline, between 7% and 14% of the CO sam-
ples were negative (≤ 10 ppm). Median percentage of CO-negative samples 
during the 8 post quit-day sessions was 75% (range = 64-100%).

Attendance. Median attendance was 8 out of 12 sessions (range = 1-12) 
with 26 participants (60.5%) attending 8 or more sessions. Using 3 consecu-
tive missed sessions as drop-out criterion, survival was 66% at the end of the 
intervention.

Nicotine Replacement Therapy. Most caregivers (90.7%) accepted at 
least one box of nicotine patches (median 3, range = 0-7). Two participants 
were ineligible for NRT; one was pregnant and one had uncontrolled hyperten-
sion. Only one participant received the 7 available boxes of nicotine patches. 

Self-Reported Smoking. Of the initial sample, 32.6 % (n = 14) were 
smoke-free at 6 months (i.e., reported not using any tobacco products in the 
previous six months, or using NRT only). Seven of the non-smokers reported 
using NRT to stay smoke-free. One non-smoker reported several lapses. Se-
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Figure 1. Mean exhaled CO concentration (±SD) during the 12 
consecutive counseling sessions for all attendees. CO levels 
dropped significantly (χ²= 56.94, df= 8, p < 0.001) after session 
4 (Quit Day). Significantly lower CO levels were observed at all 
intervention sessions compared to baseline (all p < .05).
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ven smokers did not answer all questions at the follow-up and were excluded 
from the corresponding analyses.

Children ETS Exposure. Among those who continued smoking, there was 
a significant reduction in the number of reports of smoking around their child 
(68% to 29%; t = -3.05, df = 15, p = .008). However, the observed reductions 
in reports of smoking indoors, or smoking in the car were not statistically 
significant (see Table 2). These frequencies were obtained by collapsing res-
ponses to “All the time” and “A fair amount of the time” as “Yes” and “Rarely” 
and “Never” as “No.”

FTQ Scores. As shown in Table 2, there was an overall reduction in FTQ 
scores between baseline and follow-up (t = 5.42, df = 26, p < 0.001), and there 
were significant reductions in the two critical items of the scale: time to first 
cigarette and number of cigarettes smoked daily.

CES-D Scores. There was a significant reduction (t = 2.65, df= 34, p = 
0.012) in depression scores between baseline and follow-up. Compared to 
baseline, at follow-up there was an 8% reduction in prevalence of scores 
suggestive of depression, and nearly a 3-fold reduction in scores suggesti-
ve of severe depression. Multivariate logistic regression analysis shows that 
controlling for the effect of sex, number of years smoking, and level of nicotine 
dependence, participants with higher CES-D scores at baseline, were more 
likely to continue smoking (Odds Ratio = 1.145, Confidence Interval: 1.001-
1.310). 

Table 2 
Smoking behavior, mean nicotine dependence, and depression
scores at baseline and the 6-month follow-up. Note that only data for 
participants in the follow-up session are reported

Outcome measures (n=32) Baseline Follow-up
FTQ Score 4.4 1.4*
Time to first cigarette 2.0 0.6*
Number of cigarettes 0.9 0.2*
CES-D mean score 22 19†
Self-reported smokers (n=23)
Smoking around child 68% 29%†
Smoking in car 64% 41%§
Smoking inside at home 78% 65%‡
*p<0.001; †p<0.01; §p=0.10; ‡p=0.63
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Discussion

Worldwide, a large proportion of children are regularly exposed to ETS by 
caregivers who regularly smoke in their homes and vehicles. In this study, 
an evidence-based cessation intervention offered to caregivers in the HS 
preschool program significantly reduced CO readings during the 8-week post 
quit sessions, and was associated with a reduction in the number reports of 
smoking around their children, and a 32% abstinence from smoking at the 
6-month follow-up. These changes were paralleled by consistent reductions 
in nicotine dependence and depression symptoms between baseline and the 
6-month follow-up.

Controlling for the effect of sex, number of years smoking, and level of 
nicotine dependence, a higher depression score at baseline was a significant 
predictor of smoking at the 6-month follow-up. The observed relationship bet-
ween tobacco abstinence and reduction in depression scores is important 
and consistent with previous reports, since a caregiver’s well-being is likely 
to affect the child’s health and quality of life. For example, a reduction in a 
caregiver’s depression symptoms is likely to have a positive impact on the 
general level of care that his/her children receive. Although the mechanism 
relating smoking and depression symptoms is not entirely clear, it is possi-
ble that individuals with milder depression symptoms at baseline had been 
better able to deal with the stress associated with quitting, and that overco-
ming tobacco dependence might have had positive effects on the person’s 
general mood. Therefore, the overall efficacy of behavioral smoking cessation 
interventions such as the one evaluated here might be enhanced by simul-
taneosuly treating depression symptoms with medication. The results on the 
effects of selective serotonin reuptake inhibitors on smoking are indefinite at 
this point, but bupropion hydrochloride (Wellbutrin®/Zyban®), has been shown 
effective in reducing both cigarette smoking and depression symptoms (Dale 
et al., 2001; Hayford et al., 1999; Hays et al., 2001, Robles et al., 2005; Hurt 
et al., 1997).

The study also showed that among those participants who did not quit, 
signing a smoke-free home pledge, watching the EPA’s video-tape on second 
hand smoke, and attending a lecture on pediatric asthma and ETS did not 
suffice to reduce smoking at homes and on vehicles. These results suggest 
that a more direct intervention addressing behavior change in these settings 
may be needed to reduce ETS exposure among children of nonresponders 
(Sweanor et al., 2007).

The study has several limitations. For example, the main purpose of ha-
ving the 6-month assessment was to document the long-term effects of the 
cessation program; however, although self-reported smoking was surveyed, 
for reasons unrelated to the study, it was not possible to collect CO sample 
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at follow-up. In addition, although the ultimate goal of the intervention tested 
in this study was the reduction of children’s exposure to ETS mediated by 
reduction in caregiver’s smoking, based on previous experience, no biome-
dical measures of ETS exposure were collected out of concern that direct 
monitoring of children’s COT levels might result in low participant recruitment 
or higher attrition.

In terms of efficacy, the intervention package used compares well with 
other interventions offered to treatment-seeking volunteers. For example, the 
CDC report that intensive cessation intervention programs (that include stress 
management, self-esteem enhancement, group support, and other activities 
that improve quality of life) targeting women of low SES have had successful 
cessation rates of 20% to 25% (Fiore et al., 2008), compared to the 32% ob-
served in this study. Our results show that it is possible to successfully engage 
caregivers of preschool children in a smoking cessation program at HS pre-
school sites. The intervention targeted adult smoking in the context of both the 
adults and their children’s health, which may have had an additive effect on 
their motivation to quit (see Hovell et al., 2000b). Future research should focus 
on enhancing recruitment/referral techniques by working in partnership with 
community pediatricians, enhancing abstinence in the presence of children, 
sustaining tobacco abstinence beyond 6 months, and assessing the costs and 
benefits of implementing the program in day care and/or school settings.

References

AHRQ, Agency for Health Research and Quality. (2000). AHRQ Supported Clinical Prac-
tice Guidelines. Treating Tobacco Use and Dependence. USDHHS 2000, 18. 

Bakoula, C.G., Kafritsa, Y.J., Kavadias, G.D., Lazopoulou, D.D., Theodoridou, M.C., 
Maravelias, K.P., Matsaniotis, N.S. (1995). Objective passive-smoking indicators 
and respiratory morbidity in young children. Lancet, 346, 280-281.

Berman, B.A., Wong, G.C., Bastani, R., Hoang, T.; Jones, C. Goldstein, D.R., Bernert, 
J.T., Hammond, K.S., Tashkin, D. & Lewis, M.A. (2003). Household smoking be-
havior and ETS exposure among children with asthma in low-income, minority 
households. Addictive Behaviors, 28, 111-128.

Berman, S. (2003). Caring for parents vs. caring for children: is there a difference? 
Archives of Pediatric Adolescent Medicine, 157, 221-222.

Blackburn, C., Spencer, N., Bonas, S., Coe, C., Dolan, A. & Moy, R. (2003). Effect of 
strategies to reduce exposure of infants to environmental tobacco smoke in the 
home: cross sectional survey. British Medical Journal, 327, 257-262.

Bonnet, F., Irving, K., Terra, J.L., Nony, P., Berthezène, F., &  Moulin, P. (2005). Anxiety 
and depression are associated with unhealthy lifestyle in patients at risk of cardio-
vascular disease. Atherosclerosis, 178, 339-344.



REDUCING EXPOSURE OF PRE-SCHOOL CHILDREN TO ENVIRONMENTAL TOBACCO 19

CDC, Centers for Disease Control and Prevention. (2003). Cigarette smoking-attribu-
table morbidity - United States, 2000. Morbidity and Mortality Weekly Report, 52, 
842-844. 

Chilmonczyk, B.A., Palomaki, G.E., Knight, G.J., Williams, J. & Haddow, J.E. (1992). 
An unsuccessful cotinine-assisted intervention strategy to reduce environmental 
tobacco smoke exposure during infancy. Archives of Pediatrics and Adolescent 
Medicine, 146, 357-360.

Chilmonczyk, B.A., Salmun, L.M., Megathlin, K.N., Neveux, L.M., Palomaki, G.E., 
Knight, G.J., Pulkkinen, A.J., & Haddow, J.E. (1993). Association between expo-
sure to environmental tobacco smoke and exacerbations of asthma in children. 
New England Journal of Medicine, 328,1665-1669.

Corbo, G.M., Fuciarelli, F., Foresi, A., & De Benedetto, F. (1989). Snoring in children: 
association with respiratory symptoms and passive smoking. British Medical Jo-
urnal, 299, 1491-1494.

Cornelius, M.D., Goldschmidt, L., & Dempsey, D.A. (2003). Environmental tobacco 
smoke exposure in low-income 6-year-olds: parent report and urine cotinine mea-
sures. Nicotine & Tobacco Research, 5, 333-339.

Cunningham, J., O’Connor, G.T., Dockery, D.W., & Speizer, F.E. (1996). Environmen-
tal tobacco smoke, wheezing, and asthma in children in 24 communities. Critical 
Care Medicine, 153, 218-224.

Curry, S.J.P., Ludman, E.J.P., Graham, E.M., Stout, J., Grothaus, L., & Lozano, P. 
(2003). Pediatric-Based Smoking Cessation Intervention for Low-Income Women: 
A Randomized Trial. Archives of Pediatric Adolescent Medicine, 157, 295-302.

Dale, L. C., Glover, E. D., Sachs, D. P. L., Schroeder, D. R., Offord, K. P., Crogan, I. T., 
& Hurt, R. D. (2001). Bupropion for smoking cessation: Predictors of successful 
outcome. Chest, 119, 1357–1364.

Dallery, J., Glenn, I.M., & Raiff, B.R. (2007). An internet-based abstinence reinforce-
ment treatment for cigarette smoking. Drug and Alcohol Dependence, 86, 230-
238.

DiFranza, J.R., & Lew, R.A. (1996). Morbidity and mortality in children associated with 
the use of tobacco products by other people. Pediatrics, 97, 560-568.

Dubay, L., Kenney, G., & Zuckerman, S. (2000). Extending Medicaid to Parents: An 
Incremental Strategy for Reducing the Number of Uninsured. [http://www.urban.
org/url.cfm?ID=309567], Number B-20 in Series “New Federalism: National Sur-
vey of America’s Families.”

Eriksen, W., Sorum, K., & Bruusgaard, D. (1996). Effects of information on smoking 
behaviour in families with preschool children. Acta Paediatrica, 85, 209-12.

Fagerström, K.O., & Schneider, N.G. (1989). Measuring nicotine dependence: A re-
view of the Fagerström Tolerance Questionnaire. Journal of Behavioral Medicine, 
12, 159-182.

Fiore, M.C., Jaén, C.R., & Baker, T.B. (2008). Treating tobacco use and dependence 
2008 Update. Clinical Practice Guideline. Rockville, M.D.: Department of Health 
and Human Services. Public Health Services. http://www.surgeongeneral.gov/to-
bacco/treating_tobacco_use08.pdf



Elias Robles et al.20

Greenberg, R.A., Haley, N.J., Etzel, R.A., & Loda, F.A. (1984). Measuring the expo-
sure of infants to tobacco smoke. Nicotine and cotinine in urine and saliva. New 
England Journal of Medicine, 310, 1075-1078.

Hald, J., Overgaard, J., & Grau, C. (2003). Evaluation of objective measures of smok-
ing status--a prospective clinical study in a group of head and neck cancer pa-
tients treated with radiotherapy. Acta Oncologica, 42, 154-159.

Hayford, K. E., Patten, C. A., Rummans, T. A., Schroeder, D. R., Offord, K. P., Croghan, 
I. T., Glover, E. D., Sachs, D. P. L., & Hurt, R. D. (1999). Effectiveness of bupro-
pion for smoking cessation in smokers with a former history of major depression 
or alcoholism. British Journal of Psychology, 174, 173–178.

Hays, J. T., Hurt, R. D., Rigotti, N. A., Niaura, R., Gonzalez, D., Durcan, M. J., Sachs, D. 
P. L., Wolten, T. D., Buist, S. A., Johnston, J. A., & White, J. D. (2001). Sustained-
release bupropion for pharmacologic relapse prevention after smoking cessation. 
Annals of Internal Medicine, 135, 423–433.  Heil, S., Tidey, J., & Holmes, H., 
Badger, G.J., & Higgins, S.T. (2003). A contingent payment model of smoking 
cessation: Effects of abstinence and withdrawal. Nicotine & Tobacco Research, 
5, 205-213.

Heil, S., Tidey, J., & Holmes, H., Badger, G.J., & Higgins, S.T. (2003). A contingent 
payment model of smoking cessation: Effects of abstinence and withdrawal. Nico-
tine & Tobacco Research, 5, 205-213.

Heiligenstein, E. & Smith, S. S. (2006). Smoking and mental health problems in treat-
ment-seeking university students. Nicotine & Tobacco Research, 8, 519-523.

Higgins, S.T. , Heil, S.H., Plebani Lussier, J., Solomon, L., Abel, R.L., Lunch, ME., & 
McHale, L. (2005). Effects of abstinence-contingent vouchers on cigarette smo-
king among pregnant women. Drug and Alcohol Dependence, 66, S80.

Higgins, S.T., Heil, S.H., Solomon, L.J., Bernstein, I.M., Plebani Lussier, J., Abel, R.L., 
Lynch, M.E., Badger, G.J. (2004). A pilot study on voucher-based incentives to 
promote abstinence from cigarette smoking during pregnancy and postpartum. 
Nicotine & Tobacco Research, 6, 1015-1020. 

Hovell, M.F., Meltzer, S.B., Zakarian, J.M., Wahlgren, D.R, Emerson, J.A., Hofstetter, 
C.R., Leaderer, B.P., Meltzer, E.O., Zeiger, R.S., & O’Connor, R.D. (1994). Re-
duction of environmental tobacco smoke exposure among asthmatic children: a 
controlled trial. Chest, 106, 440-446.

Hovell, M.F., Zakarian, J.M., Matt, G.E.,  Hofstetter, C.R., Bernert, J.T., & Pirkle, J. 
(2000). Effect of counseling mothers on their children’s exposure to environmental 
tobacco smoke: randomised controlled trial. British Medical Journal, 321, 337-
342.

Hovell, M.F., Zakarian, J.M., Wahlgren, D.R., & Matt, G.E. (2000). Reducing children’s 
exposure to environmental tobacco smoke: the empirical evidence and directions 
for future research. Tobacco Control, 9, S40-47. 

Hu, L., Sekine, M., Gaina, A., Nasermoaddeli, A., & Kagamimori, S. (2007). Association 
of smoking behavior and socio-demographic factors, work, lifestyle and mental 
health of Japanese civil servants. Journal of Occupational Health, 49, 443-452.

Hurt, R. D., Sachs, D. P. L., Glover, E. D., Offord, K. P., Johnston, J. A., Dale, L. C., 
Khayrallah, M. A., Schroeder, D. R., Glover, P. N., Sullivan, C. R., Croghan, I. T., & 



REDUCING EXPOSURE OF PRE-SCHOOL CHILDREN TO ENVIRONMENTAL TOBACCO 21

Sullivan, P. M. (1997). A comparison of sustained-release bupropion and placebo 
for smoking cessation. The New England Journal of Medicine, 337, 1195–1202.

Jarvik, M.E., Madsen, D.C., Olmstead, R.E., Iwamoto-Schaap, P.N., Elins, J.L., & Be-
nowitz, N. L. (2000). Nicotine blood levels and subjective craving for cigarettes. 
Pharmacology, Biochemistry, and Behavior, 66, 553-558.

Jordaan, E.R., Ehrlich, R.I., & Potter, P. (1999). Environmental Tobacco Smoke Expo-
sure in Children: Household and Community Determinants. Archives of Environ-
mental Health, 54, 319-327.

McIntosh, N.A., Clark, N.M., & Howatt, W.F. (1994). Reducing tobacco smoke in the 
environment of the child with asthma: a cotinine-assisted, minimal-contact inter-
vention. Journal of Asthma, 31, 453-462.

Miller, T.Q., & Markides, K.S. (1997). The factor structure of the CES-D in two surveys 
of elderly Mexican Americans. Journals of Gerontology Series B: Psychological 
Sciences and Social Sciences, 52, S259-S269.

Mustonen, T.K., Spencer, S.M., Hoskinson, R.A., Sachs, D.P., & Garvey, A.J. (2005). 
The influence of gender, race, and menthol content on tobacco exposure measu-
res. Nicotine & Tobacco Research, 7, 581-90.

Olmstead, T.A., Sindela, J.L., & Petry, N.M. (2007). Cost-effectiveness of prize-based 
incentives for stimulant abusers in outpatient psychosocial treatment programs. 
Drug and Alcohol Dependence, 87, 175-182.

Perez-Stable, E.J., Juarez-Reyes, M., Kaplan, C., Fuentes-Afflick, E., Gildengorin, V., 
& Millstein, S. (2001). Counseling smoking parents of young children: comparison 
of pediatricians and family physicians. Archives of Pediatric Adolescent Medicine, 
155, 25-31.

Radloff, L.S. (1977). The CES-D Scale: A self-report depression scale for research in 
the general population. Applied psychological measurement, 1, 385-401.

Roberts,  R.E., Rhoades, H.M., & Vernon, S.W. (1990). Using the CES-D scale to 
screen for depression and anxiety: Effects of language and ethnic status. Psy-
chiatry Research, 31, 69-83.

Robles, E., Crone, C., Whiteside-Mansell, L., Conners, N.A., Bokony, P.A., Worley, 
L.L., & McMillan, D.E. (2005). Voucher-based incentives for cigarette smoking 
reduction in a women’s residential treatment program. Nicotine & Tobacco Re-
search,  7, 111-117.

Roll, J.M., & Higgins, S.T. (2000). A within-subject comparison of three different sche-
dules of reinforcement of drug abstinence using cigarette smoking as an exem-
plar. Drug and Alcohol Dependence, 58, 103-109.

Schuster, M.A.M., Franke, T.P., & Pham, C.B.B. (2002). Smoking Patterns of House-
hold Members and Visitors in Homes with Children in the United States. Archives 
of Pediatric Adolescent Medicine, 156, 1094-1100.

SPSS Inc. (2004). SPSS Base 13.0 for Windows User’s Guide. SPSS Inc., Chicago 
IL.

Stitzer, M.L., & Bigelow, G.E. (1983). Contingent payment for carbon monoxide reduc-
tion: Effects of pay amount. Behavior Therapy, 14, 647-656.

Stitzer, M.L., & Bigelow, G.E. (1984). Contingent reinforcement for carbon monoxi-
de reduction: Within-subject effects of pay amount. Journal of Applied Behavior 
Analysis, 17, 477-483.



Elias Robles et al.22

Stitzer, M.L. (1999). Combined behavioral and pharmacological treatments for smo-
king cessation. Nicotine & Tobacco Research, Suppl. 2, S181-S187.

Sweanor, D.,  Alcabes, P., & Drucker, E. (2007). Tobacco harm reduction: How rational 
public policy could transform a pandemic. International Journal of Drug Policy, 
18, 70-74.

Thomas, J.L., Jones, G.N., Scarinci, I.C., Mehan, D.J., & Brantley, P.J. (2001). The uti-
lity of the CES-D as a depression screening measure among low-income women 
attending primary care clinics. The International Journal of Psychiatry in Medicine, 
31, 25-40.

Tidey, J., O’Neill, S., & Higgins, S.T. (2002). Contingent Monetary Reinforcement of 
Smoking Reductions, With and Without Transdermal Nicotine, in Outpatients with 
Schizophrenia. Experimental and Clinical Psychopharmacology, 10, 241-247.

Vardavas, C.I., Tzatzarakis, M.N., Tsatsakis, A.M., Athanasopoulos, D., Balomena-
ki, E., Linardakis, M.K., & Kafatos A.G. (2006). Biomarkers of passive smoking 
among Greek preschool children. European Journal of Pediatrics, 165, 891-896.

Vargas, P.A., Simpson, P.M., Gary, W.J., Goel, R., Field, C.R., Tilford, J.M., & Jones 
S.M. (2004). Characteristics of children with asthma who are enrolled in a Head 
Start program. Journal of Allergy and Clinical Immunology, 114, 499-504.

Wagena,  E.J.,  Kant, I., van Amelsvoort, L.G. P. M., Wouters, E.F.M., van Schayck, 
C.P., & Swaen, G.M.H. (2004). Risk of depression and anxiety in employees with 
chronic bronchitis: the modifying effect of cigarette smoking. Psychosomatic Me-
dicine, 66, 729-34.

Wakefield, M., Banham, D., McCaul, K., Martin, J., Ruffin, R., Badcock, N., & Roberts, 
L. (2002). Effect of feedback regarding urinary cotinine and brief tailored advice 
on home smoking restrictions among low-income parents of children with asthma: 
a controlled trial. Preventive Medicine, 34, 58-65.

Weg, M.W.V., Ward, K.D., Scarinci, I.C., Read, M.C., & Evans, C.B. (2004). Smoking-
related correlates of depressive symptoms in low-income pregnant women. Ame-
rican Journal of Health Behavior, 28, 510-521.

Wetter, D.W., Fiore, M.C., Gritz, E.R., Lando, H.A., Stitzer, M.L., Hasselblad, V., & 
Baker, T.B. (1998). The Agency for Health Care Policy and Research: Smoking 
Cessation Clinical Practice Guideline: Findings and Implications for Psycholo-
gists. American Psychologist, 53, 657-669. 

Wilson, S.R., Yamada, E.G., Sudhakar, R., Roberto, L., Mannino, D., Mejia, C., & 
Huss, N. (2001). A controlled trial of an environmental tobacco smoke reduction 
intervention in low-income children with asthma. Chest, 120, 1709-1722.

Winkelstein, M.L., Tarzian, A., & Wood, R.A. (1997). Motivation, social support, and 
knowledge of parents who smoke and who have children with asthma. Pediatric 
Nursing, 23, 576-581.

Woodward, A., Owen, N., Grgurinovich, N., Griffith, F., & Linke, H. (1987). Trial of an 
intervention to reduce passive smoking in infancy. Pediatric Pulmonology, 3, 173-
178.


