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Abstract

Rationale: Secondhand smoke exposure (SHSe) is a significant
modifiable risk for respiratory health in children. Although SHSe is
declining overall, it has increased for low-income and minority
populations. Implementation of effective SHSe interventions within
community organizations has the potential for significant public
health impact.

Objectives: To evaluate the effectiveness of motivational
interviewing (MI) delivered in the context of a SHS education
reduction initiative within Head Start to reduce preschool children’s
SHSe.

Methods: A total of 350 children enrolled in Baltimore City Head
Start whose caregivers reported a smoker living in the home were
recruited. Caregivers were randomized to MI + education or
education alone. Assessments were conducted at baseline, 3, 6, and
12 months.

Measurements and Main Results: The primary outcome measure
was household air nicotine levels measured by passive dosimeters.
Secondary outcomes included child salivary cotinine, self-report of
home smoking ban (HSB), and smoking status. Participants in the
MI + education group had significantly lower air nicotine levels
(0.29 vs. 0.40 mg), 17% increase in prevalence of caregiver-reported
HSBs, and a 13% decrease in caregiver smokers compared with
education-alone group (all P values < 0.05). Although group
differences in salivary cotinine were not significant, among all
families who reported having an HSB, salivary cotinine and air
nicotine levels declined in both groups (P < 0.05).

Conclusions: MI may be effective in community settings to reduce
child SHSe. More research is needed to identify ways to tailor
interventions to directly impact child SHSe and to engage more
families to make behavioral change.

Clinical trial registered with www.clinicaltrials.gov (NCT 00927264).

Keywords: secondhand smoke; preschool children; community
engaged research; randomized controlled trial

Secondhand smoke exposure (SHSe) is

a significant threat to children’s respiratory
health (1). Young children are particularly
at risk to the detrimental effects of SHSe
because they are still growing, have higher
respiration rates, and are more frequently
near adults who smoke (2). SHSe during

early life is causally associated with the
development of a variety of respiratory tract
problems (1), including asthma (3, 4), sudden
infant death syndrome (5), middle ear disease
(6), pneumonia, and bronchitis (7, 8).
Because low-income and minority
families are at increased risk for SHSe, it is

important to develop and evaluate tailored
interventions for these groups (9).
Counseling interventions are efficacious in
reducing SHSe and encouraging parental
smoking cessation (10). One strategy,
motivational interviewing (MI), a patient-
centered counseling technique (11), has
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At a Glance Commentary

Scientific Knowledge on the
Subject: Secondhand smoke
exposure in children is a significant
modifiable risk for respiratory health.
Although efficacious behavioral
interventions have been identified, they
are rarely evaluated in settings that
serve the most at-risk populations.

What This Study Adds to the
Field: This study presents the results
of a randomized trial evaluating
motivational interviewing to reduce
Head Start children’s’ secondhand

smoke exposure.

shown promise in helping low-income
and urban caregivers of children to quit
smoking and/or reduce their children’s
SHSe (12-17). Despite the efficacy of M,
it has not been routinely implemented in
community settings targeting low-income
populations.

Head Start programs serve
approximately 1 million low-income,
predominantly minority preschool children
and families nationwide. In 2007, the
Office of Head Start acknowledged the
importance of reducing SHSe by entering
into a Memorandum of Understanding
with the Environmental Protection Agency
(EPA) to develop cooperative activities and
materials that promote awareness of the
health effects of SHS (18). This initiative
presented a unique opportunity to evaluate
the effectiveness of implementing an
efficacious behavioral intervention, MI,
within a community setting that serves the
population most at risk for high SHSe.
This project evaluated a SHSe reduction
intervention with demonstrated efficacy
(MI) (12, 16) within the context of
Head Start SHSe education based on
the EPA initiative. We hypothesized that
the MI + education group would have
significantly greater reduction in SHSe by
the implementation of home smoking bans
(HSBs) or smoking cessation compared
with the education-alone group. The
primary study outcome measure was
changes in objectively measured household
levels of air nicotine over time between
groups. Secondary outcomes included
caregiver-reported household smoking
bans, child’s salivary cotinine levels, and

caregiver-reported smoking status. Some
of the results of these studies have been
previously reported in the form of an
abstract (19).

Methods

Participants

Participants were recruited from 16
Baltimore City Head Start programs from
April 2009 to August 2012 with final

data collection ending August 2013. Eligible
caregivers had to be the parent or legal
guardian of a child aged 6 months to

6 years, who reported one or more smokers
living in the home, and who spoke
English. The enrolled caregiver did not
have to be the smoker. An eligibility
screening questionnaire was given to all
enrolled students annually by Head Start
staff. When 80% of a class was screened, staff
was compensated $50 for their effort;
payment was provided for questionnaire
completion, which included the option

not to complete the form and regardless of
study eligibility or enrollment. The forms
asked if the Head Start student lived

with a smoker, if they had an HSB, interest
in being contacted about the research
study, and contact information. Eligible
families who gave permission were
contacted by telephone to confirm eligibility
and schedule the first home visit to

obtain written informed consent from

the child’s caregiver.

Procedures

The Johns Hopkins School of Medicine
Institutional Review Board approved the
study. Assessments were completed at
baseline, 3, 6, and 12 months. Research
assistants conducted two home visits at
each time point. During the first home
visit, the research assistant collected two
salivary cotinine samples from the child
and attached two air nicotine monitors.
The second home visit was completed

7 days later when the research assistant
collected two more child salivary cotinine
samples, detached the air nicotine
monitors, and conducted a caregiver
survey. Caregivers were offered
compensation ($50) for completing the
full assessment at each time point. Families
were randomized to either the MI +
education group or the education-alone
group using a block randomization
scheme of groups of 10 to ensure equal
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group sizes. Randomization schema

was developed by statistician using a
random number generator. Randomization
assignments were placed into sealed
envelopes, which were opened after
families completed baseline surveys.
Research assistants that completed
assessments were not masked to
intervention condition.

Intervention Conditions

SHSe Head Start education program. Each
school year all Head Start students, in
both conditions, received EPA Smoke Free
Home educational activities and materials
(available at http://www.epa.gov/smokefree/
publications.html). Table E1 in the online
supplement outlines which Head Start
programs received any of the two
components discussed next.

Staff training workshops. Yearly
workshops were offered to Head Start
staff to discuss the health risks of SHSe to
young children; the importance of limiting
children’s SHSe; and specific behavioral
strategies for educating, motivating, and
assisting families to create a smoke-free
home.

Expert facilitation of Head Start
educational activities. Faculty served as
expert consultants for Head Start to develop
and implement SHSe activities. Each
program was encouraged to develop
individual activities to meet their program’s
needs for caregiver education days, or
SHS awareness programs.

Ml + Education

Participants randomized to MI + education
were eligible to participate in the education
activities during the school year and to
receive MI. The MI intervention was
adapted from previous efficacious programs
(12, 16). Over 3 months we offered

the caregivers four counseling sessions
(~15-30 min in length) plus one booster
session (15 min) after the 3-month
assessment for a total of five sessions.

The Health Counselor’s (HC) overarching
goal for the intervention was to motivate
and assist the caregiver in reducing

the child’s SHSe using the methods
discussed next.

Feedback on SHSe. The HC provided
individualized feedback on child salivary
cotinine levels at two time points: at baseline
and at the booster visit. This feedback was
provided in a nonthreatening manner
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consistent with MI principles and visual
diagrams were used to facilitate
understanding.

Discussing child SHSe. The HC
engaged the caregiver in a conversation
about the child’s SHSe (20). Within this
context the HC asked open-ended
questions to understand the caregiver’s
perceptions of the risk of SHSe. The HC
sought to elicit self-motivational statements
to build the connection between SHSe
and their child’s health.

Awareness building and exploring
ambivalence. The HC and caregiver
discussed ways to reduce the child’s SHSe.
The HC asked the caregiver to rate how
motivated and confident he or she was to
change on a scale of 1-10. The HC also
asked about the pros and cons of making
changes and then provided a summary of
the caregiver’s ambivalence, highlighting
discrepancies between current behavior and
what is most important to them (21).

Implementation of HSB. The primary
goal of the intervention was to help
caregivers implement an HSB to reduce
the child’s SHSe. Communication training
was provided to all caregivers on how to
ask other people not to smoke in the home
and no-smoking signs were provided.

Smoking cessation. If any family
member indicated an interest in quitting
smoking, the HC referred the family to
appropriate educational materials and
assisted in developing a quit plan. Referrals
were provided to both local and state
resources for cessation counseling and
concomitant nicotine-replacement therapy.
To the extent possible, the HC attempted to
engage all smokers living in the home in
smoking cessation, if applicable.

The HCs received 2 full days of
in-person training in MI by a certified
Motivational Interviewing Trainer (B.B.),
which included didactics, demonstrations,
role plays, reading assignments, and video.
Skill acquisition was assessed via role
playing, simulated study participant
interviews, and pilot participants. HCs
used a treatment manual to ensure
standardization. Over 20% of the counseling
sessions were reviewed for reliable MI
adherence to the treatment protocol during
supervision sessions. Additional training
was conducted every 6 months to promote
the maintenance of skills and to minimize
drift from the intervention protocol. All
HCs had previous counseling training and
at least bachelors’ degrees.

1532

The intervention was originally
developed so that sessions 1 and 2 would be
completed in person and sessions 3-5 would
be completed by telephone. Unfortunately,
one HC witnessed a homicide on the way
to a home visit. To accommodate staff
safety concerns, the protocol was changed
to have all five sessions delivered by
telephone. Eighty-three participants (50%)
were offered home and telephone visits,
whereas the remaining participants were
offered only telephone visits.

Measures

Two objective indices of SHSe were
collected: air nicotine and salivary cotinine.
These are recognized as the best currently
available biomarkers of SHSe (22, 23).
Previous research has demonstrated that
although these measures are correlated they
are not identical and measure different
aspects of SHSe (household compared with
child level of exposure) (24).

Primary Outcome

Air nicotine was monitored using passive
sampling dosimeters (25) that have

been shown to be both reliable and valid
(26). Monitors were placed for 7 days in
the location where the child slept and
another room identified as a “major activity
room” by the caregiver. The air monitor
relies on passive diffusion of nicotine to
the filter where it is trapped. Monitors
were analyzed by the Johns Hopkins
Bloomberg School of Public Health for
nicotine concentrations (mg/m’) using gas
chromatography with nitrogen-selective
detection. The detection limit of the air
monitor is 0.01 pg and the coefficient of
variability is 0.11 (25). For quality control
a fixed random sampling procedure was
used to collect a blank and duplicate
sample for every 10 samples. A review of all
field blank monitors recorded 0 mg and

a comparison of the duplicate monitors
showed greater than 0.95 correlations

at all times points demonstrating high
reliability. For analyses, means of the two
air nicotine monitors were calculated at
each time point.

Secondary Outcomes

Salivary cotinine. Salivary cotinine analyses
served as a secondary measure of child’s
SHSe, which has been shown to be a
well-accepted measurement of SHSe in
young children (27). Saliva samples were

collected with two sorbettes using a
standard protocol developed for children.
Samples were immediately placed on

ice and then frozen within hours at —20°C.
They were stored frozen, batched, and
transported on ice to the Johns Hopkins
University Center for Interdisciplinary
Salivary Bioscience Research where

they were stored frozen at —80°C until
assay. Samples were assayed for cotinine
using a commercially available enzyme
immunoassay without modification to

the manufacturer’s protocol (Salimetrics,
State College, PA). The test used 20 ml

of sample (10 pl saliva diluted in 90 l
of assay diluent); had a lower limit of
sensitivity of 0.05 ng/ml; range of sensitivity
from 0.05 to 200 ng/ml; and average
intraassay and interassay coefficients

of variation of less than 10% and 15%,
respectively. For analyses the two cotinine
samples taken 7 days apart were averaged
together at each time point.

HSBs. Caregivers were asked to select
which statement best reflects the household
rule about smoking in the home: (I) no
smoking is allowed in my home with
no exceptions, (2) smoking is sometimes
allowed in my home, or (3) there are no
rules about where or when people can
smoke in my home. HSB questions such
as these have been shown to be associated
with urine cotinine levels in a Head Start
population (28) and degree of reported
smoking among inner-city black smokers
(29). A response of (1) was coded as
a present complete HSB and responses
(2) and (3) were coded as an absent
complete HSB.

Caregiver smoking status. Caregivers
were asked to if they had smoked any
cigarettes, even a puff, in the last 7 days
at each assessment time point to determine
if they were a current smoker or not.

Statistical Analyses

Baseline characteristics were compared
across the groups. Initial intent-to-treat
(ITT) analyses compared the MI +
education group with the education-alone
group at each time-point for outcome
measures. Generalized estimating equation
(GEE) was used to estimate the group
population average for each outcome over
time to control for the correlation among
longitudinal measures within an individual,
while adjusting for baseline level of each
outcome. For each outcome, time and
intervention group were modeled as
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categorical fixed effects of outcomes. To
determine an intervention effect at each time
point the GEE interaction of treatment X
time was evaluated. Both air nicotine and
salivary cotinine were log transformed
because of nonnormal distribution. For
binary and continuous outcomes, Bernoulli
and normal models were specified,
respectively. All models were conducted
controlling for baseline number of people
who smoked in the home as a covariate.
Post hoc analyses were conducted with
families who still reported a sustained HSB
at 12 months in the MI + education group
to determine if there were reductions in
SHSe for these families in air nicotine or

salivary cotinine. Weighted GEE analyses
were conducted to evaluate for the impact
of missing data for all of the models.
Because of the change in intervention
delivery modality, differences in completion
rates and outcomes were compared

within the MI group between those who
received home and telephone or telephone-
only visits. Stata 11 (College Station, TX)
was used for all data analyses.

Results

A total of 10,394 (88% of all children
enrolled at Head Start) caregivers completed

screening. Twenty-eight percent of children
lived with a smoker; 1,289 (12%) were both
eligible and provided permission to be
contacted for the study (Figure 1). Overall,
350 caregivers of children who reported a
smoker living in the home were consented,
336 completed the baseline assessment,
and 330 were randomized to either the
intervention arm (MI + education) or to
the control arm (education alone). Baseline
demographic characteristics are shown

in Table 1. All participants had some
detectable measure of SHSe at baseline
(Table 2). Over 70% of enrolled caregivers
were smokers, with an average of 1.4 = 1.2
smokers per home. Only 24% had an HSB

Complete screening form =
10,394

A

Telephone Screened =
1,289

l—»

| Eligible = 676 |

6,512 No smoker in home
1,510 Not interested in research
877 Incomplete form
134 Language
57 Recruitment goals met
12 Other

436 Unable to contact

66 No current smokers in home
39 Previously consented

72 Other

A

A 4

326 Not interested in joining

| Consented = 350

| Completed Baseline = 336 |

¢—>

Randomized = 330

12 Unable to contact
1 Withdrew
1 No smoker in home

6 Failure to randomize

v

N=165

MiI+Education

v

v

Education Alone
N=165

32 Unable to contact

Intervention visit #1 n = 123 (75%)
Intervention visit #2 n = 97 (59%)
Intervention visit #3 n = 72 (44%)
Intervention visit #4 n = 55 (33%)

7 Refused

v

3-month assessment
N=126 (76%)

38 Unable to contact

v

5 Refused
1 Dropped out

Intervention visit #5
N=96 (58%)

v

50 Unable to contact

6-month assessment
N=121 (73%)

5 Refused
1 Dropped out

A

12-month assessment
N=109 (66%)

Figure 1. CONSORT diagram. Ml = motivational interviewing.

A

2 Refused

24 Unable to contact

3-month assessment
N=139 (84%)

A4

2 Refused

23 Unable to contact

A

6-month assessment
N=140 (85%)

1 Refused

»| 24 Unable to contact

A

12-month assessment
N=140 (85%)

Eakin, Rand, Borrelli, et al.: Motivational Interviewing for Secondhand Smoke

1533



Table 1. Baseline Demographics of Randomized Sample

Group Comparison

MI + Education Education Alone
Overall (N = 330) (N = 165) (N = 165)
Characteristics N (%) N (%) N (%) P Value
Child characteristics

Age, mean (SD) 3.76 = 0.8 3.81 £ 0.8 3.71 £ 0.8 0.25

African American 302 (91.5) 153 (92.7) 149 (90.3) 0.43

Female 165 (50.0) 87 (52.7) 78 (47.3) 0.32

Diagnosis of asthma 94 (29) 45 (27.4) 49 (29.7) 0.7

Caregiver characteristics

Age, mean (SD) 32.1 (8.9) 32.07 (8.6) 32.12 (9.2) 0.96

Number of smokers in the home, mean (SD) 1.8 = 0.06 1.9 = 0.08 1.6 = 0.07 0.01

Caregiver smoker 232 (70) 122 (73.9) 110 (66.7) 0.03

Relationship to child 0.44
Mother 252 (76.4) 124 (75.2) 128 (77.6)

Father 40 (12.1) 23 (13.9) 17 (10.3)
Grandmother 22 (6.7) 11 (6.7) 11 (6.7)
Other 16 (4.8) 7 (4.2 9 (5.4)

Caregiver education 0.94
Some high school 97 (29.3) 49 (29.6) 48 (29.1)

High school/GED 115 (34.9) 54 (32.7) 61 (36.9)
Some college or trade school 97 (29.4) 50 (30.3) 47 (28.5)
Four-yr college 10 (3.0) 5 (3.0) 5 (3.0)
Missing 11 (3.3) 7 (4.2 4 (2.4)

Household income 0.15
<$10,000/yr 98 (29.7) 43 (26.1) 55 (33.3)
$10,000-20,000/yr 83 (25.2) 45 (27.3) 38 (23.0)
$20,000-30,000/yr 60 (18.2) 33 (20.0) 27 (16.4)
$30,000-40,000/yr 52 (15.8) 30 (18.2) 22 (13.3)
>$40,000/yr 29 (8.79) 10 (6.0) 19 (11.5)

Missing 8 (2.42) 4 (2.4) 4 (2.4)
Definition of abbreviation: Ml = motivational interviewing.
at baseline. There were group differences in  baseline, with the MI + education group salivary cotinine. Families who received the
the number of people who smoked in the  having more people who smoked in the MI intervention via telephone only had

home, air nicotine, and salivary cotinine at home and higher levels of air nicotine and  significantly higher intervention visit

Table 2. Descriptive Statistics of Outcome Variables and GEE Results by Group over Time

MI + Education Education Alone Parameter Estimate 95% Confidence Interval

Air nicotine, median (IQR)

Baseline 1.15(0.24 t0 2.92)  0.58 (0.08 to 2.01) 0.63 0.20 to 1.06
3 mo 0.71 (022 t0 1.88)  0.51 (0.06 to 1.72) -0.16 -0.51t00.17
6 mo 0.75 (0.22 to 2.08)  0.52 (0.05 to 1.61) -0.07 —0.41 to 0.26
12 mo 0.55 (0.07 to 1.37)  0.32 (0.04 to 1.50) -0.33 —0.67 to —0.01
Salivary cotinine, median (IQR)
Baseline 414 (1.18 to 7.51)  3.00 (1.34 to 6.26) 0.27 0.03 to 0.51
3 mo 414 (1.63 t0 6.97) 3.25 (1.24 t0 6.42) -0.02 —0.21 t0 0.17
6 mo 3.61 (1.55to 7.41)  3.05 (1.32 to 5.92) -0.11 —0.33 to 0.11
12 mo 4.04 2.14t0 7.17) 2.84 (1.38 to 6.07) —-0.02 —0.26 to 0.22
Complete home smoking ban, n (%)
Baseline 34 (20.6) 47 (28.5) 0.65 0.39 to 1.08
3 mo 46 (36.5) 49 (35.5) 1.72 1.05 to 2.80
6 mo 43 (35.6) 57 (40.7) 1.38 0.81 to 2.37
12 mo 44 (39.3) 57 (40.7) 1.48 0.85 to 2.60
Caregiver smoker status, n (%)
Baseline 122 (73.9) 110 (66.7) 1.42 0.88 to 2.28
3 mo 83 (65.9) 85 (61.6) 0.51 0.27 to 0.94
6 mo 76 (62.8) 88 (62.9) 0.71 0.36 to 1.40
12 mo 68 (60.7) 84 (60.0) 0.42 0.51 to 0.83

Definition of abbreviations: GEE = generalized estimating equation; IQR = interquartile range; MI = motivational interviewing.
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completion rates (P < 0.01) than families
who had home and telephone visits but
there were no differences on the outcome
variables.

A total of 165 families were each
randomized to the MI + education or
education-alone (Figure 1). Most of the
families (75%) completed session one
of the MI intervention but only 33%
completed all four sessions and 58%
completed the booster session five. The
Head Start Education program was
implemented at all Head Start programs
(see Table E1). Investigators and research
staff attended routine staff health advisory
meetings (n = 14 programs), staffed
booths at health fairs to distribute
information about the harmful effects of
SHSe (n = 12 programs), or implemented
activities to promote smoke-free days
(n = 6 programs).

Follow-up assessment retention
differed significantly between groups
(P < 0.01) with 73% and 66% of the MI +
education group completing the 6- and
12-month assessments compared with 85%

of the education-alone group completing
both assessments. Baseline characteristics
were examined to determine if they
predicted missingness. Caregiver smokers
were less likely to have data at 12 months
(P < 0.01) and households having a higher
number of smokers in the home were less
likely to have data at 6 months (P < 0.05).
Baseline levels of air nicotine, salivary
cotinine, presence of an HSB, race, age,
income, and employment status were not
associated. Weighted GEE analyses were
conducted to evaluate the impact of missing
data on the models (30). There were no
differences in the P values for any of the
models, so the unweighted GEE models are
presented next.

Air Nicotine

A total of 2,557 monitors were placed and
107 (4.2%) were returned with damage
with no group or time differences. There
was an overall decline in air nicotine for
both groups at 12 months (b = —0.34;

P < 0.01). There also was a significant
time X treatment interaction for the MI +

education group at 12 months compared
with education-alone group in ITT
analysis (b = —0.33; P < 0.05) (Table 2
for GEE results and Figure 2A) The
nicotine monitor in the bedroom had
significant declines in the MI group at

12 months (b = —0.38; P < 0.03). In
post hoc analyses of air nicotine levels,
there was a significant time X presence
of HSB interaction among families in

the MI + education group who reported
an HSB at 6 months (b = —0.67; P < 0.05)
and at 12 months (b = —1.04; P < 0.001).

Salivary Cotinine

For child salivary cotinine, a significant
time X treatment interaction was not
observed at any time point in ITT analysis
on either the mean of the two samples

or individual measures of cotinine. In

post hoc analyses there was a significant
reduction in child salivary cotinine at

12 months (b = —0.39; P < 0.05) (Table 2
for GEE results and Figure 2B) or families in
the MI + education group who reported
an HSB.

4
1
0.9 P <0.05 3
0.8 2 3 -
2 2
H mBaseline £ 25
S ° m Baseline
o =3 month ©
£ > 24 ® 3 month
- 5 ©
g # 6 month 2 %6 month
— © 4 —
i =12 month »n 1.5 312 month
<
1
0.5 —
e 0l
MI + Education Education alone MI + Education Education alone
45 80
C P <0.05 D
— 70
: 60 - —
g - .
O 50 -
° mBaseline £ m Baseline
3 =3 month g 40 i =3 month
[ =
£ " =6 month g %6 month
5 212 month § 301 212 month
EN R
M 20 +
+ 10 —
O +

MI + Education

Education alone

MI + Education

Education alone

Figure 2. Generalized estimating equation predicted means of secondhand smoke exposure outcomes by intervention group over time. (A) Reduction in
air nicotine predicted means by intervention group over time. (B) Reduction in salivary cotinine predicted means by intervention group over time. (C)
Predicted prevalence of home smoking bans (HSB) by intervention group over time. (D) Predicted prevalence of caregiver smoker status by intervention

group over time. Ml = motivational interviewing.
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HSB

The prevalence of HSBs significantly
increased for both groups at 6 and

12 months (odds ratio [OR], 1.92, P < 0.01;
OR, 2.02, P < 0.01) (Table 2 for GEE
results and Figure 2C). There was

a significant time X treatment interaction
for the MI + education group with a 17%
increase (37% total) in prevalence of
HSBs at 3 months compared with the
education-alone group (OR, 1.7; P < 0.05).
The proportion of families reporting an
HSB remained the same at 6 months

and increased to 39% at 12 months but
was no longer significant because the
education-alone group had a 7% increase
in HSB at 3 months (total of 35%) and

an additional increase of 4-39% at

12 months.

Caregiver Smoking Status

The number of caregivers who reported
smoking decreased significantly in the

MI + education group compared with the
education-alone group at 3 and 6 months
(OR, 0.65, P < 0.04; OR, 0.63; P < 0.03;
respectively) (Table 2 for GEE results

and Figure 2D). Furthermore, in post hoc
analyses, caregivers who reported having
an HSB at 12 months were more likely

to not be a smoker at 12 months (OR, 0.44;
P < 0.04) with a trend at 3 months (OR,
0.53; P < 0.08).

Discussion

The purpose of this clinical trial was to
evaluate the effectiveness of implementing
MI within a community setting of Head
Start. The MI + education program

had a modest effect in reducing household
air nicotine levels, increasing the
prevalence of HSBs and caregiver smoking
cessation. Although there was no direct
effect of child salivary cotinine levels

in ITT analyses, families who implemented
an HSB had significantly lower air
nicotine and salivary cotinine, indicating
that families who made a recommended
behavior change reduced objective
measures of SHSe. Although the proportion
of families who made behavioral changes
were small, this is an at-risk population
that were not seeking intervention and may
have significant health impact on not only
the child but all family members.
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For interventions to have the most
significant public health impact, they need
to be implemented within settings that
serve the target populations. Therefore,
partnering with Baltimore City Head Start
allowed us to implement and evaluate
the effectiveness of MI with a high-risk
population. Implementation of universal
SHSe screening for all Head Start children
allowed us to not only identify and recruit
families for the clinical trial but also to
assess prevalence of SHSe among this high-
risk population. Furthermore, the MI
intervention was able to significantly reduce
Head Start children’s SHSe, which is
a population at high risk for respiratory
illnesses, such as asthma, which are strongly
associated with SHSe (31).

Adaption and implementation of
efficacious SHSe interventions into
established community settings offers the
potential to have broad, positive public
health impact for vulnerable populations,
such as low-income children. The Head
Start Education program was integrated into
the programs and the education-alone
group had improvements in HSB
implementation, although less than the
MI + education group.

Although our intervention was
successful in reducing household air
nicotine levels and increasing the prevalence
of HSB, there was no difference in child
SHSe as measured by salivary cotinine. This
result is similar to other behavioral studies
that evaluated MI to reduce child SHSe
(14, 32). One possible explanation is that
low-income children are exposed to SHS
in multiple settings beyond their home,
including relatives, caregivers, and even in
outside urban settings (e.g., bus stops), such
as porch stoops where families gather in
the summer. In addition, young children
may need to accompany the caregiver when
they smoke outside for safety reasons.
Another explanation is that the presence
of thirdhand smoke on the caregiver,
carpeting, or household surfaces could raise
a child’s salivary cotinine measurement
(33). Future community intervention
studies need to focus on how to increase
full implementation of SHSe protection for
children across all settings, and how to
successfully promote smoking cessation
for low-income families (34).

There are limitations to this study.
Because smoking cessation was not the

primary outcome of the intervention,
caregiver smoking status was not
biochemically verified. It is notable that
the level of interest and participation at
the population level was low indicating a
significant overall lack of interest of
families in participating in an SHSe
reduction intervention. However, there are
no other studies to compare with because
previous trials were not designed to assess
and/or report the overall reach of their
intervention (10). Our comprehensive
Head Start SHSe screening program
provided important new data on both
children’s exposure and the challenge of
engaging families in SHSe reduction Our
study sample was all low-income, with over
50% earning less than $20,000 a year and
predominately (91%) African American.
Although this may limit our generalizability
to other samples, it can be seen as a
strength of the study because it identified
an effective intervention for a highly
vulnerable population.

SHSe is a substantial yet modifiable
threat to children’s health that could be
significantly reduced with more systematic
implementation of effective behavioral
interventions with families that are at risk.
Community settings that serve high-risk
children, such as Head Start, are ideally
suited for implementing behavioral
and educational interventions that help
families reduce children’s SHSe. Next
steps would include partnering with the
federal Office of Head Start to develop
implementation efforts on a larger scale to
have a broader impact. Additional research
is needed on the cost effectiveness of
these interventions to guide implementation
efforts and the impact of MI on smoking
cessation in this population. However, to
achieve successful implementation of SHSe
interventions within fiscally challenged
community programs, such as Head Start, it
will require the will to change policy and
a commitment to the funding necessary to
ensure sustainability to improve the health
of the children they serve.
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