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EXECUTIVE SUMMARY

REPORT
EXECUTIVE SUMMARY
Smoking is one of fifteen Maternal and Child
Health (MCH) National Performance Measures (NPMs)
for the State Title V MCH Services Block Grant to States
program (hereafter referred to as the MCH Block Grant).1
The goal of NPM 14.2: Smoking—Household is to decrease
the percent of children, ages 0 through 17, who live in households
where someone smokes. The purpose of this evidence analysis review is
to identify evidence-based and evidence-informed strategies that MCH Block
Grant programs can implement to ensure that child exposure to secondhand smoke (SHS)
or environmental tobacco smoke (ETS)2 are reduced. Interventions that impact child exposure to
SHS range from individual-level counseling and/or educational efforts to large, population scale
policies such as smoking bans, smoke-free policies, and cigarette taxes. There are separate and
extensive bodies of literature associated with each of these approaches. This evidence analysis
review focuses primarily on individual-level interventions to reduce child exposure to SHS in
the household.
Background. In 1972, the United States (US) Surgeon General first addressed the topic of
“passive smoking” or “involuntary smoking” and its health consequences (USDHEW, 1972).
Nonsmokers inhale the mixture of side-stream smoke given off by a smoldering cigarette and the
mainstream smoke exhaled by a smoker, a mixture referred to as SHS or ETS (USDHHS, 2006).
Research demonstrated that smoking in enclosed spaces could lead to high levels of cigarette
smoke components in the air with carbon monoxide levels, in particular, exceeding permitted
levels indoors (USDHHS, 2006). Substantial evidence has led to the conclusion that SHS is a
known human carcinogen and exposure causes adverse health effects for children and adults alike.
While the implementation of workplace restrictions has protected the majority of adults for the
last decades, reductions in exposure have been slower for young children with homes remaining
the primary source of exposure (USDHHS, 2006). According to the Centers of Disease Control
and Prevention (CDC), SHS exposure (SHSe) contributed to approximately 41,000 deaths among
https://HRSA MCHB.tvisdata.hrsa.gov/uploadedfiles/Documents/blockgrantguidance.pdf
Secondhand smoke is the combination of the smoke given off by a burning tobacco product and the smoke exhaled by a smoker
(https://www.cdc.gov/tobacco/data_statistics/fact_sheets/secondhand_smoke/general_facts/index.htm). It is also called environmental
tobacco smoke, involuntary smoke, and passive smoke (https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/
secondhand-smoke).
1
2
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nonsmoking adults as well as 400 deaths in infants each year.3 Smoking during pregnancy also
resulted in more than 1,000 infant deaths per year (USDHHS, 2014).4,5
A critical public health issue for children. Since children’s bodies are still developing, exposure
to SHS puts them at risk for severe respiratory diseases and can hinder the growth of their lungs.6
Children have an increased frequency of ear infections, acute respiratory illnesses and related
hospital admissions during infancy, pneumonia, bronchitis, lower respiratory tract infections,
severe asthma and asthma-related problems, and sudden infant death syndrome (SIDS) (Behbod
et al., 2018; USDHHS, 2006; USDHHS, 2010; USDHHS, 2014). SHS is harmful to children
with existing chronic lung conditions and asthma making the conditions worsen. The adverse
health effects of exposure to SHS are even greater for those groups traditionally impacted by
health inequities, such as racial and ethnic minorities and those from low-income backgrounds.
Approaches to reduce child exposure to secondhand smoke. Over the last four decades,
substantial progress has been made to control SHSe in public places, workplaces, and homes,
through legislation, education, and approaches to building designs and operations (USDHHS,
2006). Approaches have also evolved from single measures, such as small text-only pack
warnings, to the implementation of comprehensive control programs, including indoor smoking
bans, support for cessation, restrictions on advertising and promotion, media campaigns, and
tax hikes to raise prices (USDHHS, 2014). In the US, total bans on indoor smoking in hospitals,
restaurants, bars, and offices have substantially reduced SHSe, up to several orders of magnitude
with incomplete compliance, and with full compliance, exposures are eliminated, lending
credence to rules for smoke-free homes and cars (USDHSS, 2006; USDHHS, 2014).
Although progress has been made, it is not sufficient or fast enough to stem the tide of smoking
attributable disease and premature deaths due to smoking and exposure to tobacco smoke. Since
parental and caregiver smoking is a common but preventable source of infant and childhood
morbidity, the World Health Organization (WHO) has identified parental smoking as a key
element of action to encourage health and development in early childhood, in particular among
those living in difficult social and economic circumstances (Behbod, 2018; WHO, 1999; WHO,
2013). Home smoking restrictions are adopted voluntarily by household members and can range
from comprehensive rules that make homes smoke-free in all areas at all times to less stringent
rules that restrict smoking to certain spaces or times. Although US households are increasingly
adopting private rules to limit SHSe and prevalence rates are falling, there is a lack of clarity
regarding interventions that effectively reduce child exposure at home (USDHHS, 2006).
National survey data. Data from the National Survey of Children’s Health (NSCH) are used to
monitor progress toward the goal of decreasing the percent of children who live in households
https://www.cdc.gov/tobacco/basic_information/secondhand_smoke/index.htm
https://www.cdc.gov/tobacco/data_statistics/fact_sheets/secondhand_smoke/health_effects/index.htm
5
There is a separate evidence analysis review for NPM 14.1: Smoking—Pregnancy.
6
https://no-smoke.org/health-effects-secondhand-smoke-children/
3
4
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where someone smokes. Parents are asked whether anyone in the household used cigarettes,
cigars, or pipe tobacco, and whether anyone smoked in the home, exposing children to SHS
inside the home (Indicator 6.4).
The most recent data from the 2017-2018 survey revealed that 14.9% of children live in a
household where someone smokes.7 Given that SHS may be a particular risk for children and
youth with special health care needs (CYSHCN) given their chronic health conditions, looking
by special health care needs status, 19.7% of CYSHCN live in a household that uses tobacco as
opposed to 13.8% of non-CYSHCN.8 This is a marked decrease from the 2007 NSCH9 which
reported 30.3% of CYSHCN living in a household where someone smokes and 25.2% of nonCYSHCN living in a household with a smoker;10 however, more work needs to be done to further
diminish SHSe for all children and youth.
Evidence-informed studies/strategies to decrease child exposure to secondhand smoke in
the home. The evidence analysis review categorized interventions along an evidence continuum
from evidence against (least favorable) to scientifically rigorous (most favorable). Each included
study was rated on its own merit. Intervention types were also grouped together and rated as a
category to speak to the public health impact.
The evidence ratings include:11
EVIDENCE RATING

DEFINITION

Evidence Against

Studies with this rating are not good investments. These strategies have been tested in many
robust studies, are not effective, and sometimes produce harmful results.

Mixed Evidence

Strategies with this rating have been tested more than once and results are inconsistent or trend
negative; further research is needed to confirm effects.

H
Emerging Evidence

HH
Expert Opinion

HHH
Moderate Evidence

HHHH
Scientifically Rigorous

HHHHH

Strategies with this rating have limited research documenting effects. These strategies need further
research, often with stronger designs, to confirm effects.
Strategies with this rating are recommended by credible, impartial experts and are consistent
with accepted theoretical frameworks. However, the strategies have limited research
documenting effects; further research, often with stronger designs, is needed to confirm effects.
Strategies with this rating are likely to work, but further research is needed to confirm effects.
These strategies have been tested more than once and results trend positive overall.
Strategies with these ratings are most likely to make a difference. These strategies have been
tested in many robust studies with consistently positive results.

7
Data were obtained from the October 2019 NSCH Title V Block Grant Measure Fact Sheet at https://mchb.hrsa.gov/sites/default/
files/mchb/Data/NSCH/NSCH-factsheet-2019.pdf and from using the interactive data search for the 2017-2018 NSCH at https://www.
childhealthdata.org/browse/survey
8
Data were obtained using the interactive data search for the 2017-2018 NSCH at https://www.childhealthdata.org/browse/survey
9
The NSCH was redesigned between 2012 and 2015.
10
https://mchb.hrsa.gov/nsch/07cshcn/national/2chf/1hdr/pages/01sh.html
11
https://www.mchevidence.org/tools/
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Studies focused on decreasing child exposure to secondhand smoke. Eighty-nine peerreviewed sources met study inclusion criteria and informed the review. These articles described
interventions in community-based and health care clinical settings and were further delineated
between those targeted to households with children with health problems and those without.
Here is the breakdown by setting (n=89):
• 52 studies (58%) were community-based interventions (n=52i)
–– 39 interventions (73% of community-based; 44% overall) were targeted to households with
infants (n=18ii), toddlers and preschool-age children (n=20iii), school-aged children (n=13iv),
families from disadvantaged backgrounds (n=13v), and those from underrepresented racial
and ethnic backgrounds (n=7vi) without a specific focus on children with health problems
(well-child visits) (n=39vii)12, and
–– 13 interventions (25% of community-based; 15% overall) were targeted to households with
children with health problems (ill-child visits) (n=13viii).
• 37 studies (42%) were clinic-based interventions (n=37ix)
–– 24 interventions (65% of clinic based; 27% overall) took place in well-child or maternity care
settings (well-child visits) (n=24x), and
–– 13 interventions (35% of clinic based; 15% overall) took place in clinic settings serving
children with health problems (ill-child visits) (n=13xi).
The studies tested the effectiveness of program interventions with a variety of components13.
The table lists the components from most (“A”) to least (“K”) frequently used across all settings
and provides a description of each component.
Distribution and Description of Intervention Components
LETTER

INTERVENTION COMPONENT

N = 89
STUDIES

DESCRIPTION OF INTERVENTION COMPONENT

A

In-person counseling

73
(82%)

Counseling focused on motivation to quit or reduce household
SHS, and on problem-solving. These interventions used a variety of
theoretical frameworks including motivational interviewing, cognitive
behavioral therapy, psychotherapy, empowerment ideology,
and relaxation techniques. Counseling also differed by level of
individualization (standard advice vs. customized information),
frequency, and duration.

B

Educational materials

68
(76%)

Education materials provided information about the risks of smoking
and advice to quit. They differed by type (novellas, magnets, self-help
manuals), content (how to create a home smoking ban, harm of SHS,
where to access nicotine replacement therapy (NRT)), delivery (health
care provider, home visitor, school, or mailed from 2-1-1 program),
and volume/frequency (multiple mailings, single fact sheet).

•
•
•
•

•
•
•
•

Community/well (30)
Community/ill (12)
Clinic/well (20)
Clinic/ill (11)

Community/well (33)
Community/ill (7)
Clinic/well (19)
Clinic/ill (9)

12
There was overlap in the target samples so studies could be included in more than one category (e.g., studies could have focused on
infants and preschool age children from families with a disadvantaged background).
13
While the focus of this review is on studies where these intervention components have been combined in various ways, there is limited
evidence of the effectiveness of the positive impact of these components when used on their own. Previous systematic reviews have
demonstrated that individual counseling can increase cessation rates and advice from a physician may have a positive effect in triggering
quit attempts; otherwise, the evidence has not been well-established for the other individual intervention components

8
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Distribution and Description of Intervention Components
LETTER

INTERVENTION COMPONENT

N = 89
STUDIES

DESCRIPTION OF INTERVENTION COMPONENT

C

Telephone counseling

47
(53%)

Telephone counseling might be a primary, ancillary, or follow-up
component and might also include client-initiated contact. Interventions
differed by frequency of calls, duration of intervention, inclusion of
in-person counseling, focus (quitting vs. implementing a home smoking
ban) and program model (2-1-1 call center; behavioral counseling).

D

Home visits

35
(39%)

A trained home visitor delivered services within the home to family
members. Interventions differed by purpose (education, delivery
of materials, counseling), topic (home smoking ban, asthma
management), target audience (parents, fathers), type of home visitor
(community health worker, nurse), duration, length, and frequency.

E

Cotinine and/or SHSe (air
quality) feedback

23
(26%)

Studies provided personalized feedback to caregivers on
cotinine levels and/or household air quality (SHS concentrations).
Measurement of cotinine differed by type (hair, saliva, or urine),
frequency, setting for obtaining measures (clinic vs. home), and target
(adult and/or child). Measures of air quality feedback differed by
type (continuous lights and brief sound alerts based on fine particle
levels in “real time” vs. personalized feedback on SHS concentrations
at specific time intervals).

F

NRT information and/or access

14
(16%)

Nicotine replacement therapy (NRT) gives the smoker nicotine—in
the form of gum, patches, sprays, inhalers, or lozenges—but not the
other harmful chemicals in tobacco. Interventions differed by how
and where the parent received NRT (health care provider, communitybased program), duration, and whether it was offered for free or for
a fee.

G

School-based

5
(6%)

The school-based component included programs where counseling
was sponsored by the school, and/or where materials were
distributed to families via the school.

H

Air purifiers in home

4
(4%)

Air purifiers have been used to reduce indoor air pollution in homes of
smokers with children. Interventions differed by type of purifier, number
of purifiers per home, and length of time purifiers stayed in the home.

I

Group counseling

3
(3%)

Group counseling focused on motivation to quit smoking, social
support, and/or acquisition of problem solving skills. Interventions
differed by theoretical frameworks, setting (school, community center),
participants (parent-child dyad, adults only, mothers), structure (regular
sessions, drop-in), frequency, and duration.

J

EHR prompt and referral

2
(2%)

The electronic health record (EHR) prompt and referral focused on
improving provider adherence to American Academy of Pediatrics
best practice guidelines of ask, advise, and refer (AAR) by embedding
assessment prompts and clinical decision aids within the EHR to
improve the quality and workflow for clinical interventions and referral
to individualized, telephone-based behavioral counseling.

1
(1%)

Text messages are a part of mobile-phone based education to
help create smoke-free homes and increase quitting. The content,
frequency, and duration could vary.

•
•
•
•

Community/well (27)
Community/ill (5)
Clinic/well (8)
Clinic/ill (7)

• Community/well (23)
• Community/ill (12)

•
•
•
•

•
•
•
•

Community/well (11)
Community/ill (4)
Clinic/well (4)
Clinic/ill (4)

Community/well (6)
Community/ill (3)
Clinic/well (4)
Clinic/ill (1)

• Community/well (4)
• Community/ill (1)
• Community/well (2)
• Community/ill (2)
• Community/well (3)

• Clinic/well (2)

K

Text messages

• Community/well (1)
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Similar configurations of intervention components were then grouped together to create different
intervention types. The intervention types/examples14 were visually plotted along the evidence
continuum by setting below.
Evidenced-informed
or Evidenced-Based

EVIDENCE
AGAINST

Evidenced-Informed

MIXED
EVIDENCE

SETTING

Ill-child
multicomponent
counseling
(A+B+D) (n=3)

EXPERT
OPINION

Well-child
multicomponent
counseling
(A+B+C+D+E)
(n=3)

COMMUNITY-BASED

MODERATE
EVIDENCE

SCIENTIFICALLY
RIGOROUS

Well-child
multicomponent
counseling
(A+B+C+D) (n=7)
Well-child
multicomponent
education (B+C)
(n=6)

Well-child
multicomponent
counseling
(A+D) (n=3)
Ill-child
multicomponent
counseling
(A+C+D+E+F)
(n=2)

EVIDENCE
AGAINST

S E T T I N G

EMERGING
EVIDENCE

Well-child
multicomponent
counseling
(A+B+D+H) (n=2)

Evidenced-informed
or Evidenced-Based

C L I N I C - B A S E D

Evidenced-Based

Evidenced-Informed

MIXED
EVIDENCE

Evidenced-Based

EMERGING
EVIDENCE

Well-child
multicomponent
counseling
(A+B) (n=8)

Well-child
multicomponent
counseling
(A+B+F+J) (n=2)

Well-child
multicomponent
counseling
(A+B+C) (n=6)

Well-child
multicomponent
education
(B+E+/-C) (n=2)

We l l - c h i l d

i n - p e r s o n

EXPERT
OPINION

c o u n s e l i n g

o n l y

MODERATE
EVIDENCE

( A )

SCIENTIFICALLY
RIGOROUS

( n = 3 )

Ill-child
multicomponent
counseling
(A+B+C) (n=4)
Ill-child in-person
counseling only
(A) (n=2)
Ill-child multicomponent education (B+C+E) (n=2)

14
The intervention types noted on the evidence continuum do not account for all the included studies. These examples represent the most
frequently seen combinations of components.

10
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Key findings. Overall, 14 key findings emerged from the analysis in 3 distinct areas.
A. Descriptive analysis of the interventions:
1. Interventions tended to take place in community-based or clinical health care settings and
were provided in the context of well- or ill-child visits.
a. With the ill-child target population, the majority of studies were focused on children
with asthma. Infants who graduated from the neonatal intensive care unit (NICU) and
children with cancer were also the focus of interventions.
b. With the well-child visits, the target populations tended to be infants, toddlers
and preschool-age children, school-aged children, families from disadvantaged
backgrounds, and those from underrepresented racial and ethnic backgrounds.
2. Standalone counseling and/or educational interventions were rare. Most interventions
were multi-component.
3. An array of multi-component counseling-based interventions were tested that provide
motivation to quit, support to increase problem solving and coping skills, and incorporate
models of change to support parental or caregiver smoking cessation. The dosage,
intensity, and delivery varied greatly across studies.
4. An array of multi-component education-based interventions were also tested wherein
parents or caregivers were provided with information about the risks of smoking,
including the effects of SHS on children, and advice to quit; however, they were not
given further support or advice about how to make this change to smoking cessation.
5. Eleven intervention components were identified from the included studies: in-person
counseling, educational materials, telephone counseling/follow-up, home visits, cotinine
and/or SHSe (air quality) feedback, NRT and/or access to information, school-based
component, air purifiers in the home, group counseling, EHR prompt and referral, and
text messages.15
a. The top three most frequently used components across settings were in-person
counseling (73 studies; 82% overall), educational materials (68 studies; 76% overall),
and telephone counseling/follow-up (47 studies; 54% overall). For each specific setting,
in-person counseling was either the first or second most frequently used component.
b. Some of the less frequently used intervention components—EHR prompts and
referrals, text messages, real time air quality feedback, and air purifiers—all use
rapidly developing technologies. Future advances may increase their utilization
and effectiveness.
6. Counseling, in all of its different iterations (in-person, telephone, group, home-based,
clinic-based, school-based), was overwhelmingly the most frequently used strategy across
all settings (85 studies; 96%). Only 4 of the 89 studies (4%) did not have a variation of
counseling as an intervention component.16 Counseling was oftentimes coupled with
educational materials and other components to form a multi-component intervention.
15
16

The intervention components are listed from most to least frequently used within the included studies.
These studies are Cooper (2014), Nuesslein (2006), Prokhorov (2013), and Streja (2014).
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7. The studies examined the effectiveness of interventions aimed at reducing the
primary outcomes of child exposure to SHS in the household and/or parent/caregiver
smoking cessation.
a. More specifically, the interventions tended to focus on achieving change for the
following child/parent/family outcome measures: household smoking ban, vehicle
smoking ban, cigarette consumption, quit rates,17 cotinine levels,18 parental smoking
in the presence of children, children’s SHS avoidance behavior, maternal or paternal
exposure to SHS, provider adherence to AAR guidelines, family functioning,19 home
environment, particulate matter, knowledge/attitudes, access to care,20 and caregiver
quality of life.
B. Evaluation methods used by researchers:
1. Researchers tended to use 3 methods to evaluate SHSe including:
a. Questionnaires and/or self-reports,
b. Measures of concentrations of the airborne components of SHS (air particulate matter,
carbon monoxide levels), and
c. Measurements of biomarkers (hair, saliva, or urine cotinine measurements) with
strengths and limitations to each technique.
2. The majority of studies used both self-report measures and biochemical verification
as data sources. Although biochemical feedback was used as an outcome measure, it
was also an intervention component with parents or caregivers given either real time
or delayed feedback and information about the levels of SHSe (air quality) and/or their
children’s health status via cotinine feedback at different study intervals.
C. Findings from the included studies:
1. Of the 89 studies included in this evidence review:
a. The rating of scientifically rigorous was given to 1 study (1%),
b. The rating of moderate evidence was given to 13 studies (15%),
c. The rating of emerging evidence was given to 46 studies (52%),
d. The rating of mixed evidence was given to 28 studies (31%), and
e. The rating of evidence against was given to 1 study (1%)21.
2. The ability to compare studies was limited due to variability in the target population,
intervention design, comparison group, setting, and outcome. Although like studies were
grouped into clusters, no two studies were the same. It was also often difficult to figure
out why a study with the same configuration of components led to positive results while
another reported mixed results. Future research should report on intervention fidelity and
reach into the study population.
Otherwise described as smoking abstinence.
Hair, urine, and/or saliva cotinine levels; for child and/or caregiver.
19
Defined as a greater sense of competence in parenting.
20
Access to health department services.
21
Refer to Table 2: Evidence Rating Criteria for more descriptive information on the ratings.
17
18

12
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3. There was primarily emerging evidence and mixed evidence22 regarding interventions to
decrease child exposure to SHS in the house.
a. Emerging evidence and mixed evidence were found across settings and with different
configurations of components.
b. Over a third of the studies reported positive effects in favor of the intervention with
33 of 89 studies reporting statistically significant findings.
c. For children, study results described whether interventions were successful or
unsuccessful in reducing child exposure to SHS, absorption of ETS and changes
in cotinine exposures, health status (e.g., frequency of illness events, respiratory
problems), and health care utilization (e.g., asthma-related medical visits, hospital
admissions).
d. Outcomes for parents and caregivers focused on changes in smoking behavior
including quit attempts, cessation, reduction, or uptake using self-reports and/or
biochemically validated measures, adoption of home and/or vehicle smoking bans,
and quality of life measures.
4. The highest level of evidence (moderate evidence) was found for intervention types in the
community-based, well-child setting via:
a. Multi-component counseling-based interventions consisting of in-person counseling +
educational materials + home visits + telephone counseling/follow-up, and
b. Multi-component education-based interventions with educational materials +
telephone counseling/follow-up.
5. Overall, intervention designs that used in-person counseling + educational materials
seemed to yield the most promising results with ratings of scientifically rigorous,
moderate evidence, or emerging evidence (46 of 89 studies).
Discussion and implications. With the majority of studies rated as emerging or mixed evidence,
few interventions have been shown to be unequivocally effective in reducing child exposure to SHS
in the home. Our results are in alignment with the Robert Wood Johnson Foundation What Works
for Health rating of mixed evidence for SHS education interventions.23, 24 Echoing conclusions from
the Behbod et al. 2018 review, “A minority of interventions have been shown to reduce children’s
exposure to ETS and improve children’s health, but the features that differentiate the effective
interventions from those without clear evidence of effectiveness remain unclear. The evidence
was judged to be of low or very low quality, as many of the trials are at a high risk of bias, are
small and inadequately powered, with heterogeneous interventions and populations” (p. 2).
22
This conclusion is in alignment with the Robert Wood Johnson Foundation What Works for Health rating of mixed evidence for
SHS education interventions: https://www.countyhealthrankings.org/take-action-to-improve-health/what-works-for-health/policies/
secondhand-smoke-education-interventions
23
https://www.countyhealthrankings.org/take-action-to-improve-health/what-works-for-health/policies/secondhand-smoke-educationinterventions
24
SHS education interventions can be delivered through counseling, health care programs, home visiting, informational materials, or
media messages. Educational efforts may be implemented alone, combined with biological feedback, or delivered as part of a multicomponent intervention (Behbod et al., 2018).
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INTRODUCTION

This project is supported by the Health Resources and Services Administration (HRSA) of the
U.S. Department of Health and Human Services (HHS) under grant number U02MC31613,
MCH Advanced Education Policy, $3.5 M. This information or content and conclusions are those
of the authors and should not be construed as the official position or policy of, nor should any
endorsements be inferred by HRSA, HHS or the U.S. Government.

INTRODUCTION
Strengthen the Evidence Base for Maternal and Child Health Programs is a Health Resources and
Services Administration (HRSA)-funded initiative that aims to support states in their development
of strategies to promote the health and well-being of maternal and child health (MCH) populations
in the United States (US). This initiative, carried out through a partnership among the Georgetown
University National Center for Education in Maternal and Child Health (NCEMCH), the National
Maternal and Child Health Workforce Development Center (NMCHWDC) with assistance from
the Association of MCH Programs (AMCHP), CityMatCH, and the Georgetown University
Center for Child and Human Development (GUCCHD), was undertaken to facilitate
implementation of the transformed State Title V MCH Services Block Grant to States program
(hereafter referred to as the MCH Block Grant).25
One goal of the Strengthen the Evidence initiative is to conduct reviews that provide evidence of
the effectiveness of possible strategies to address the National Performance Measures (NPMs)26
selected for the 5-year cycle of the MCH Block Grant program, beginning in fiscal year 2016.
States are charged to select five NPMs, according to their identified priority needs, and incorporate
evidence-based or evidence-informed strategies to achieve improvement for each NPM selected.
According to HRSA’s Maternal and Child Health Bureau (HRSA MCHB), the 15 NPMs were
determined using the following criteria:27
• There is a large investment of resources by states on MCH issues;
• The measure is considered to be modifiable by Title V activities;
• States could delineate measurable activities to impact the measure;
• Significant disparities are shown to exist in MCH population groups;
• Research indicates that the condition or activity has large societal costs; or
• Research indicates that health promotion of the behaviors, practices, or policies has resulted in
improved outcomes.

https://HRSA MCHB.tvisdata.hrsa.gov/uploadedfiles/Documents/blockgrantguidance.pdf
The first NPMs for MCH were instituted in 1997. The three-tiered performance measurement system includes national outcome
measures (NOMs), NPMs, and evidence-based/informed strategy measures (ESMs) (Kogan et al., 2015).
27
https://HRSA MCHB.tvisdata.hrsa.gov/PrioritiesAndMeasures/NationalPerformanceMeasures
25
26
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Performance measure 14.2: Smoking—Household28 is the percent of children, ages 0 through 17,
who live in households where someone smokes. By specifically focusing on interventions to
decrease the number of households where someone smokes, the aim of this evidence analysis
review is to ensure that child exposure to secondhand smoke (SHS) or environmental tobacco
smoke (ETS) are reduced.29, 30
ONLINE TOOLS
The report is supplemented by implementation resources for Title V programs that can be found in
the MCH Evidence website’s NPM 14 Toolkit at https://www.mchevidence.org/tools/npm/
14-smoking.php.
These resources include links to introductory information, a summary of the evidence, examples
of promising practices, sample evidence-based or informed strategy measures (ESMs), links to
current, related ESMs in process across the country, learning opportunities, and resources from
the leading proponents of reducing child exposure to SHS in the household.

BACKGROUND
This section lists Title V programs that selected NPM 14.2 in the 2018 grant application,
summarizes the most recent national survey data, provides an overview and history of the issue,
outlines the associated adverse health effects, cites evidence on the impact and effectiveness of
interventions, and describes the aim and focus of this evidence analysis review.

National Performance Measure

Smoking in the household as a National Performance Measure (NPM). Smoking in the
household is one of the fifteen MCH National Performance Measures (NPMs). For the current
year, 26 states, territories, and jurisdictions selected NPM 14: Smoking.31 More specifically, 12
states selected both NPM 14.1: Smoking—Pregnancy and NPM 14:2 Smoking—Household
including Arizona, Colorado, District of Columbia, Guam, Maine, Maryland, North Carolina,
Missouri, Oregon, Tennessee, Texas, and West Virginia. See map of states selecting both NPM
14.1 and 14.2. One state, Kentucky, selected NPM 14.2: Smoking—Household.

NPM 14 is Smoking and is comprised of two sub-topics. NPM 14.1 is Smoking—Pregnancy and there is a separate evidence analysis
report for evidence-informed and evidence-based interventions to decrease the number of women who smoke during pregnancy.
29
Secondhand smoke is the combination of the smoke given off by a burning tobacco product and the smoke exhaled by a smoker
(https://www.cdc.gov/tobacco/data_statistics/fact_sheets/secondhand_smoke/general_facts/index.htm). It is also called environmental
tobacco smoke, involuntary smoke, and passive smoke (https://www.cancer.gov/about-cancer/causes-prevention/risk/substances/
secondhand-smoke).
30
Refer to Appendix A for key terms and acronyms used throughout this review.
31
Arizona, Colorado, District of Columbia, Florida, Guam, Kansas, Kentucky, Idaho, Indiana, Maine, Maryland, Missouri, Nevada, New
Hampshire, New Jersey, North Carolina, Ohio, Oregon, Pennsylvania, South Carolina, Tennessee, Texas, Vermont, Wisconsin, West
Virginia, and Wyoming (https://mchb.tvisdata.hrsa.gov/PrioritiesAndMeasures/NPMDistribution)
28
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NPM 14.1 and NPM 14.2: Smoking – States Selected: 12

States that selected the specified measure are highlighted in blue.

NPM 14.2 focuses on the percent of children, ages 0 through 17, who live in households
where someone smokes. (Note that in parallel, the Healthy People 2020 objective is to reduce
the proportion of children aged 3 to 11 years exposed to SHS). This evidence analysis review
focuses specifically on interventions to decrease the number of households where someone
smokes to reduce exposure of children to SHS. Interventions that impact child exposure to SHS
range from individual-level counseling and/or educational efforts to large, population scale
policies such as smoking bans, smoke-free policies, and cigarette taxes. There are separate and
extensive bodies of literature associated with each of these approaches. This evidence analysis
review focuses primarily on individual-level interventions to reduce child exposure to SHS in the
household; however, policies are highlighted in the smoking bans sub-section.

Evidence-based or Informed Strategy Measure

Smoking in the household Evidence-based or informed Strategy Measures (ESMs). Across
the states and jurisdictions that chose smoking in the household as one of the NPMs, there are
18 ESMs that have been chosen by Title V agencies to monitor progress in advancing NPM 14.2.
These ESMs fall into three categories:
• 2 represent activities directed to professionals (e.g., training activities, technical assistance),
• 9 are directed to families and their children (e.g., outreach materials to families, family-tofamily support, development of care coordination plans), and
• 7 represent activities related to systems-building (e.g., engagement of stakeholder groups,
quality improvement initiatives, collaboration between systems of care).
NPM 14.2: SMOKING IN THE HOUSEHOLD EVIDENCE REVIEW
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Findings from this report—specifically the evidence-based and evidence-informed interventions
identified—can be used by Title V programs as models to strengthen current ESMs or develop
new measures to affect change for each of these categories.
Against a matrix of the “MCH Pyramid,”32 the conceptual framework for services of the Title V
MCH Block Grant program, of the 18 ESMs that focus on NPM 14.2:33
• 3 measure activities related to public health services and systems (foundational level of the
pyramid) and
• 15 measure strategies related to enabling services (middle level of the pyramid).
• No Title V programs are currently funding strategies related to direct services in regards to
reducing SHSe in the home (gap-filling level of the pyramid).
MCH Pyramid

Public Health Services for MCH Populations:
The Title V MCH Services Block Grant
MCH Essential Services

Direct
Services

1. Provide Access to Care
2. Investigate Health Problems
3. Inform and Educate the Public
4. Engage Community Partners

Enabling Services

5. Promote/Implement Evidence-Based Practices
6. Assess and Monitor MCH Health Status
7. Maintain the Public health Work Forces
8. Develop Public Polices and Plans

Public Health Services and Systems

9. Enforce Public Health Laws
10. Ensure Quality Improvement

The MCH Evidence Center uses Results-Based Accountability (RBA)34 as a conceptual
framework to track how ESMs are measured. This framework consists of increasing levels of
measurement across four quadrants (Quadrant 1 being the simplest measurement and Quadrant
4 being the most complex). States and jurisdictions should focus efforts in expanding how they
measure programs by moving up the RBA quadrant scale.35, 36

32
Title V Maternal and Child Health Services Block Grant to the States Program: Guidance and Forms for the Title V Application/Annual
Report (OMB No. 0915-0172; Expires 12/31/2020).
33
The conceptual framework for the services of the State Title V MCH Block Grant is envisioned as a pyramid with three tiers of services
and levels of funding that provide comprehensive services. A goal is to “move on down” the pyramid with more states and jurisdictions
engaging in public health services and systems. See https://mchb.tvisdata.hrsa.gov/Glossary/Glossary for a graphical representation of
the pyramid.
34
RBA is described in the RBA Implementation Guide http://raguide.org/index-of-questions/
35
ESM Review & Resources: National Summary https://www.mchevidence.org/documents/ESM-Review-National-Summary.pdf
36
To search the MCH Library to find state ESMs, visit: https://www.mchlibrary.org/evidence/state-esms.php
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• 17 current smoking in the household ESMs measure effort:
–– 9 ESMs fall within Quadrant 1 (measuring the quantity of agency effort) and answer the
question “what did we do?” (e.g., counts and “yes/no” activities).
–– 8 ESMs fall within Quadrant 2 (measuring the quality of effort) and answer the question
“how well did we do it?” (e.g., reach, quality of materials, satisfaction of intervention).
• 1 current smoking in the household ESM measures effect (e.g., increases in skills/knowledge,
change in behavior or circumstance):
–– No ESMs fall within Quadrant 3 (measuring the quantity of the effect) to answer the question
“is anyone better off?” (e.g., numbers of providers with increased knowledge).
–– 1 ESM falls within Quadrant 4 (measuring the quality of the effect) and answer “how are
they better off?” (e.g., percentages of families whose self-efficacy improved).
FOUR CATEGORIES OF MEASUREMENT

What did we do? (9 ESMs)
Effort

Is anyone better off (#)? (8 ESMs)

Quantity of effort; lowest measurement

Quality of effect; better measure than #1

How much service did we deliver?

How well did we deliver service?

Examples: # individuals served, # referrals

We try to measure reach and satisfaction/quality
of services
Examples: % individuals served % referrals,
% respondents satisfied with services

GOALS
Move from measuring quantitiy to quality
Move from measuring effort to effect

Is anyone better off (%)? (1 ESM)

Is anyone better off (#)? (0 ESMs)
Effect

Quantity of effort; begins to measure improvement

Quality of effect; highest measurement

How much change for the better did we produce?

What quality of change for the better did we produce?

Explanation: # individuals who show
improvement in skills, knowledge, attitude,
behavior or circumstance

Explanation: % individuals who show improvements in
skills, knowledge, attitude, behavior, or circumstance

Example: # individuals who received
advanced treatment

Example: % individuals who received
advanced treatment

Details of interventions tracked through ESMs can be found through the MCH Digital Library’s
search page and used as models when considering new programs.37 The final section of this
report, From Evidence to Action, outlines how to translate the evidence base into meaningful,
achievable, and measurable strategies and directs readers to sample ESMs based on this report.

37

https://www.mchlibrary.org/evidence/state-esms.php
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National Survey Data

The National Survey of Children’s Health (NSCH) provides “rich data on multiple, intersecting
aspects of children’s lives, including physical and mental health, access to quality health care,
and the child’s family, neighborhood, school, and social context.”38 It is funded and directed by
HRSA MCHB and fielded annually by the US Census Bureau. Data from the NSCH are used to
monitor progress toward the goal of decreasing the percent of children who live in households
where someone smokes. Parents are asked whether anyone in the household used cigarettes,
cigars, or pipe tobacco, and whether anyone smoked in the home, exposing children to SHS
inside the home (Indicator 6.4).
The most recent data from the 2017-2018 survey revealed that 14.9% of children live in a
household where someone smokes.39 Given that SHS may be a particular risk for children and
youth with special health care needs (CYSHCN) given their chronic health conditions, looking
by special health care needs status, 19.7% of CYSHCN live in a household that uses tobacco as
opposed to 13.8% of non-CYSHCN.40 This is a marked decrease from the 2007 NSCH41 which
reported 30.3% of CYSHCN living in a household where someone smokes and 25.2% of nonCYSHCN living in a household with a smoker;42 however, more work needs to be done to further
diminish SHSe for all children and youth.

Overview

Smoking in the household is a serious and complex problem not only in the US, but
internationally as well. The severity of this problem has been well documented in the literature
with the adverse effects of parental and caregiver smoke on infants, children, and adolescents
considered a pressing clinical and public health concern for decades and a leverage point for
further reduction of child exposure. Substantial evidence has led to the conclusion that SHS
is a known human carcinogen and exposure causes adverse health effects, particularly on
the cardiovascular system and respiratory tract, for children and adults alike. Approaches to
curb smoking and exposure have evolved from single measures, such as small text-only pack
warnings, to the implementation of comprehensive control programs, including indoor smoking
bans, support for cessation, restrictions on advertising and promotion, media campaigns, and tax
hikes to raise prices (USDHHS, 2014). While the implementation of workplace restrictions has
protected the majority of adults in recent decades, reductions in exposure have been slower for
young children with homes remaining the primary source of exposure (USDHHS, 2006).

https://www.childhealthdata.org/learn-about-the-nsch/NSCH
Data were obtained from the October 2019 NSCH Title V Block Grant Measure Fact Sheet at https://mchb.hrsa.gov/sites/default/
files/mchb/Data/NSCH/NSCH-factsheet-2019.pdf and from using the interactive data search for the 2017-2018 NSCH at https://www.
childhealthdata.org/browse/survey
40
Data were obtained using the interactive data search for the 2017-2018 NSCH at https://www.childhealthdata.org/browse/survey
41
The NSCH was redesigned between 2012 and 2015.
42
https://mchb.hrsa.gov/nsch/07cshcn/national/2chf/1hdr/pages/01sh.html
38
39
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“Since 1986, the attitude of the public toward and the social norms around secondhand smoke exposure
have changed dramatically to reflect a growing viewpoint that the involuntary exposure of nonsmokers to
secondhand smoke is unacceptable.” — USDHHS, 2006, p. 667

History

In 1972, the US Surgeon General first addressed the topic of “passive smoking” or “involuntary
smoking” and its health consequences (USDHEW, 1972). Nonsmokers inhale the mixture of
side-stream smoke given off by a smoldering cigarette and the mainstream smoke exhaled by a
smoker, a mixture referred to as SHS or ETS (USDHHS, 2006). Over the last 50 years, research
has unequivocally demonstrated the carcinogenicity of ETS and the adverse effects of SHSe.
The MCH Evidence Center has created an online history of landmark reports on the health
consequences of smoking and the adverse health effects of SHSe at https://www.mchevidence.
org/tools/npm/14.2-smoking-household-history.php.
“Secondhand smoke (also known as environmental tobacco smoke) is the smoke a smoker breathes out
and that comes from the tip of burning cigarettes, pipes, and cigars. It contains about 4,000 chemicals.
Many of these chemicals are dangerous and anytime children breathe in secondhand smoke they are
exposed to these chemicals.” — AMERICAN ACADEMY OF PEDIATRICS (AAP)43

A critical public health issue for children. Although progress has been made, it is not sufficient
or fast enough to stem the tide of smoking attributable disease and premature deaths due to
smoking and exposure to tobacco smoke. According to the Centers of Disease Control and
Prevention (CDC), SHSe contributed to approximately 41,000 deaths among nonsmoking adults
as well as 400 deaths in infants each year.44 Smoking during pregnancy also resulted in more
than 1,000 infant deaths per year (USDHHS, 2014).45,46 The dangers of SHSe to children can be
fatal and even brief exposure can be harmful to their health and well-being.47 Although levels of
SHSe keep declining, children were the sub-group with the smallest rate of decline (Schober et
al., 2008). With more than 23 million (about 35%) of children in the US exposed to SHS (CDC,
2018),48 the health effects are pervasive, numerous, and severe.
There is a substantial body of evidence highlighting the range of adverse health effects for children
due to SHSe. Since children’s bodies are still developing, exposure to SHS puts them at risk for
severe respiratory diseases and can hinder the growth of their lungs.49 Children have an increased
https://www.healthychildren.org/English/health-issues/conditions/tobacco/Pages/Dangers-of-Secondhand-Smoke.aspx
https://www.cdc.gov/tobacco/basic_information/secondhand_smoke/index.htm
45
https://www.cdc.gov/tobacco/data_statistics/fact_sheets/secondhand_smoke/health_effects/index.htm
46
There is a separate evidence analysis review for NPM 14.1: Smoking—Pregnancy.
47
https://www.cdc.gov/tobacco/data_statistics/fact_sheets/secondhand_smoke/general_facts/index.htm
48
https://www.lung.org/stop-smoking/smoking-facts/health-effects-of-secondhand-smoke.html
49
https://no-smoke.org/health-effects-secondhand-smoke-children/
43
44

NPM 14.2: SMOKING IN THE HOUSEHOLD EVIDENCE REVIEW
National Center for Education in Maternal and Child Health | Georgetown University

21

BACKGROUND

frequency of ear infections, acute respiratory illnesses and related hospital admissions during
infancy, pneumonia, bronchitis, lower respiratory tract infections, severe asthma and asthmarelated problems, and sudden infant death syndrome (SIDS) (Behbod et al., 2018; USDHHS, 2006;
USDHHS, 2010; USDHHS, 2014). According to the American Academy of Pediatrics (AAP),
children of smokers cough and wheeze more and also have a harder time recovering from colds.
These children miss many more school days and SHS can cause other symptoms such as a stuffy
nose, headache, sore throat, eye irritation, and hoarseness.50 SHS is harmful to children with
existing chronic lung conditions and asthma making the conditions worsen.
Respiratory infections are a leading cause of childhood morbidity in the US and other developed
countries with the effect of parental smoking being a significant factor (USDHHS, 2006). Of
note, the increased risk for lower respiratory illnesses is greatest from smoking by the mother
(USDHHS, 2006). Although the early literature on SHSe and child health focused primarily on
adverse respiratory effects, reports have been published since the 1960s on the reproductive and
perinatal effects of SHSe (USDHHS, 2006). The developmental stages in early childhood make
infants and children more vulnerable to the effects of environmental exposures (Goldman, 1995;
Dempsey et al., 2000). No safe level of exposure exists with SHS.
According to the American Heart Association, breathing SHS during childhood can lead to longterm breathing and health problems in adulthood and a shorter life expectancy. In particular,
problems later in life can include poor lung development, lung cancer, heart disease, and
cataracts (an eye disease) (AAP).51 Research has also demonstrated an increased risk of uptake
by children of smokers perhaps due to role modeling and/or increased access to cigarettes
(Mays, 2014). Although smoking, exposure, and mortality rates have steadily declined, if trends
continue, 5.6 million US children and youth who are currently younger than 18 years of age will
die prematurely during adulthood from their smoking (USDHHS, 2014).
“The right of smokers to smoke ends where their behavior affects the health and well-being of others;
furthermore, it is the smokers’ responsibility to ensure that they do not expose nonsmokers to the potential
harmful effects of tobacco smoke.” — DR. C. EVERETT KOOP, FORMER SURGEON GENERAL (USDHHS, 1986, p. xii)

Health equity considerations related to secondhand smoke exposure. Following decades of
research, there is definitive, compelling evidence about the negative health effects of SHS on
children. The effects are even greater for those groups traditionally impacted by health inequities,
such as racial and ethnic minorities and those from low-income backgrounds, as well as those for
vulnerable populations, such as children with asthma. During 2011-2014, 38% of children ages
3-11 years, 50% of non-Hispanic Blacks, 48% of people living below the poverty line, and 39%
of people living in rental housing were exposed to SHS (Tsai et al., 2018). In addition, children
who live in multi-unit housing, such as apartments, have 45% higher cotinine (a trackable
50
51
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biomarker for exposure to tobacco smoke) levels or almost half the amount than children who
live in single-family homes (CDC, 2015). A study by Pisinger et al. (2012) found that it was
more than 11 times more likely for a child to be exposed to SHS at home if the parent had a very
low level of education than if they were highly educated. With such disparities, there is a need
to consider cultural norms, gender biases, social inequities, and the effects of socio-economic
status (SES) when developing and implementing interventions to control and dramatically reduce
children’s exposure to SHS.
Further, given the broad range of social, environmental, psychological, and genetic factors that
have been associated with tobacco use, including gender, race and ethnicity, age, income level,
educational attainment, geographic location, and disability,52 it is important to acknowledge
the determinants of tobacco use to inform interventions. Since the motivation to begin and to
continue smoking is strongly influenced by the social environment, reducing tobacco use and
child exposure to SHS requires an understanding of these factors.53 Families are oftentimes
dealing with a multitude of stressors (e.g., health and behavioral health issues, financial concerns,
professional obligations, complex family dynamics, historical trauma) and smoking may provide
a legal outlet for parents; therefore, quitting smoking and/or reducing SHSe may not be a priority
for some parents and caregivers. Taking a social determinants of health approach to tobacco
prevention and control may be key to reducing tobacco use and child exposure to SHS as well as
tobacco-related disparities.
“For the United States, the epidemic of smoking caused disease in the twentieth century ranks among the
greatest public health catastrophes of the century, while the decline of smoking consequent to tobacco control
is surely one of public health’s greatest successes.” — USDHHS, 2014, p. 33

Smoking bans. Over the last four decades, substantial progress has been made to control SHSe
in public places, workplaces, and homes, through legislation, education, and approaches to
building designs and operations (USDHHS, 2006). At the federal level, there are laws restricting
smoking on airline flights, interstate buses, and most trains.54 Smoking is also prohibited in
most federal buildings.55 The Pro-Children Act of 1994 prohibited smoking in facilities that
routinely provide federally funded services to children.56 The Department of Housing and Urban
Development published a final rule that was fully implemented in July 2018 that prohibits the
use of cigarettes, cigars, pipes, and hookahs in public housing authorities.57 Many states and local
governments have followed suit with laws prohibiting smoking in workplaces and public places.
More than half of all states have implemented comprehensive smoke-free laws and enacted laws
regulating smoking in multi-unit housing and cars (Tynan et al., 2016).58
https://www.healthypeople.gov/2020/leading-health-indicators/2020-lhi-topics/Tobacco/determinants
https://www.healthypeople.gov/2020/leading-health-indicators/2020-lhi-topics/Tobacco/determinants
54
https://www.cancer.gov/about-cancer/causes-prevention/risk/tobacco/second-hand-smoke-fact-sheet
55
https://www.cancer.gov/about-cancer/causes-prevention/risk/tobacco/second-hand-smoke-fact-sheet
56
https://www.cancer.gov/about-cancer/causes-prevention/risk/tobacco/second-hand-smoke-fact-sheet
57
https://www.cancer.gov/about-cancer/causes-prevention/risk/tobacco/second-hand-smoke-fact-sheet
58
https://www.cancer.gov/about-cancer/causes-prevention/risk/tobacco/second-hand-smoke-fact-sheet
52
53
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Frazer and colleagues (2016) found that national smoking legislation banning indoor smoking does
lead to improved health outcomes through reduction in SHS for countries and their populations.
In the US, total bans on indoor smoking in hospitals, restaurants, bars, and offices have substantially
reduced SHSe, up to several orders of magnitude with incomplete compliance, and with full
compliance, exposures are eliminated, lending credence to rules for smoke-free homes and cars
(USDHHS, 2006; USDHHS, 2014). With the home as the predominant location for exposure of
children, attention has focused on reducing household smoke exposure. In the general population,
the odds of a complete household smoking ban increase for individuals who are older, are highly
educated, have higher income, are nonsmokers, perceive SHS as harmful, report better health,
and have seen a healthcare provider within the previous year (Comiford et al., 2018).
“The home is the place where children are the most exposed to secondhand smoke.”

— CDC59

The exposure of infants and toddlers to smoke happens primarily in the home environment while
older children may also be exposed to smoke in child care and educational settings where they
each, respectively, spend most of their time, and can extend beyond the household into public
spaces and social environments (Behbod et al., 2018). Since parental and caregiver smoking
is a common but preventable source of infant and childhood morbidity, the World Health
Organization (WHO) has identified parental smoking as a key element of action to encourage
health and development in early childhood, in particular among those living in difficult social
and economic circumstances (Behbod et al., 2018; WHO, 1999; WHO, 2013).
“The number of public and workplace policies restricting or not allowing smoking has increased;
concomitantly, the prevalence of reported exposure to secondhand smoke in public places and workplaces
has progressively declined, and the levels of the biomarker cotinine have fallen among United States
nonsmokers.” — USDHHS, 2006, p. 571

Spearheaded at the national level by the Environmental Protection Agency (EPA), collaborations
with the health care community, state and local tobacco control programs, and other organizations
have worked to promote smoke-free homes and vehicles (American Legacy Foundation, 2005;
USDHHS, 2003) and has grown in the intervening years. With regard to household smoking
rules, home smoking restrictions are adopted voluntarily by household members and can range
from comprehensive rules that make homes smoke-free in all areas at all times (complete ban)
to less stringent rules that restrict smoking to certain spaces or times (partial ban). Levy and
colleagues (2004) found that the only approach that effectively protects nonsmokers from SHSe
is making the home completely smoke-free. Although US households are increasingly adopting
private rules to limit SHSe and prevalence rates are falling, there is a lack of clarity regarding
interventions that effectively reduce child exposure at home (USDHHS, 2006).
59
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Best practice guidelines. Alongside the need to identify promising and effective interventions
to reduce child exposure to SHS, national and state organizations have put forth best practice
guidelines to support parents and caregivers to quit smoking and reduce and eliminate SHSe in
the home. A few illustrative examples of tips, resources, and practice recommendations have
been compiled in Appendix B: Public Health, Clinical, and Practice Guidelines.
“In addition to the impact of smoking and exposure on health and well-being, the nation pays
enormous financial costs with the loss of productivity due to secondhand smoke estimated to be
$5.6 billion per year.” — USDHHS, 2014, p. 12

Systematic Reviews

With definitive research on the adverse effects of SHSe, numerous systematic reviews have
been conducted to understand the impact and effectiveness of interventions designed to reduce
exposure of children to SHS in the home (Baxi et al., 2014; Behbod et al., 2018; Brown et al.,
2017; Nanninga et al., 2018; Stevenson et al., 2017; Zhou et al., 2019). In the Behbod, et al.
(2018) review, 78 family and caregiver smoking prevention, cessation, and control programs
were evaluated. Of the 78 included studies, a minority (26 studies) detected an effect in favor of
the intervention, 24 of which reported statistically significant findings. Although the proportion
of studies targeting the population or community level has increased since review authors
conducted the previous update (Baxi et al., 2014), most studies that detected an effect (15) were
performed in clinical settings (8 well-child, 5 ill-child, 2 well- and ill-child), with 8 successful
interventions delivered in community settings and one in an unspecified setting.
The intervention most frequently used in 16 of the 24 successful studies was counseling, 2
instances of which were provided in combination with education and feedback on measures of
exposure. Seven of the 8 studies in community settings used counseling successfully—5 of the 8
studies in well-child clinical settings, and 3 of the 5 studies in ill-child clinical settings. However,
counseling was also used in 29 of the 52 studies showing no effect of the intervention; most of
which delivered the intervention in clinical settings (11 well-child; 9 ill-child), with 9 delivering
the intervention in community settings. Further, the authors noted that the quality of the evidence
ranged from low to very low and recommended that future studies provide higher quality by
addressing study design problems and describing interventions in more detail.
Implications for practice. The authors of Behbod et al. (2018) concluded that there is currently
insufficient evidence to support one strategy over another to reduce the prevalence or level
of children’s SHSe. There is also no clear evidence of difference in levels of success between
different settings, including well-child, ill-child, and community contexts. Moreover, there is
limited support for the delivery of more intensive counseling interventions to the parent(s).
To build upon these findings, this evidence analysis review looked closely at individual
studies within the systematic review as well as the most recent literature to highlight specific
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interventions and components that show value and provide evidence ratings for intervention
types to provide further guidance to Title V programs. By looking at the most recent studies, an
objective was to see if any new insights emerged and examine the implementation components
through the public health lens of the Title V block grant to build a bridge between research and
evidence-based practice.

METHODS
This section describes the approach used for the evidence analysis review. It includes information
on the search terms used, databases searches, inclusion and exclusion criteria, the multi-phase
screening process, the grey literature screening process, and the evidence continuum that was
used to rate the level of evidence for the studies.

Databases and Search Terms

Six seminal documents60 were examined to provide context and grounding for the evidence
analysis review. The former research team at JHU identified 50 studies for inclusion in the report
based on their database searches from 2014-April 2017. In reviewing the Behbod et al. (2018)
systematic review, the MCH Evidence Center research team noticed that the vast majority of the
studies identified by the JHU team appeared in the review; therefore, a decision was made to
use the Behbod et al. (2018) review as a foundational document pulling the 78 studies included
to rate their level of evidence.61 The Behbod et al. (2018) search was run in February 2017 and
included studies from 2014-2017.
To ensure that we identified the most recent relevant literature for smoking in the household
where the JHU team and Behbod et al. (2018) review left off, the dates covered in the updated
database searches were from May 2017 to January/February 2019. Searches were run in
PubMed, the Cumulative Index of Nursing and Allied Health Literature (CINAHL Plus), and
the Cochrane Library databases. Search strategies varied depending on the database due to
differences in controlled vocabulary, indexing, and syntax. Table 1: Detailed Search Strategies
highlights the search terms used for each database. The same overarching concepts guided the
search strategies across databases: tobacco and smoking; infants, children, and adolescents;
families, parents and caregivers; and interventions and prevention programs.
The searches used for this evidence analysis review were performed between January 15, 2019
and February 13, 2019.62 A total of 838 articles were identified across the databases. After de60
The evidence team at JHU identified 5 seminal documents (Baxi et al., 2014; Frazer et al., 2016; USDHHS, 2014; USDHHS, 2006;
USDHHS, 2001) in their approach document, which we reviewed at the outset of our work on this report. We found an update to the
Baxi et al., 2014 systematic review—the Behbod et al., 2018 systematic review became a foundational document for this report.
61
Two of the studies in the Behbod et al. (2018) review did not meet our inclusion criteria. Therefore, 76 studies of the 78 studies were
rated for their level of evidence.
62
Preliminary searches were run on April 25, 2018. The searches were re-run in early 2019 and these results were reviewed by the MCH
Evidence Center research team.
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duplication, 698 articles titles were reviewed. Of these, 199 article titles seemed broadly relevant
and moved onto the next round of abstract review. From there, 48 articles were reviewed in full
by members of the research team. After extensive discussion by the team members, 13 studies
were selected for inclusion in the results from this search of the most recent literature. From the
Behbod et al. (2018) review, 76 of the 78 studies were included. Two studies that did not meet
inclusion criteria were excluded.63 In sum, a total of 89 studies were included in this report.

Inclusion and Exclusion Criteria

The following inclusion criteria were used:
• Studies evaluated the effectiveness of an intervention aimed at reducing children’s exposure to
SHS in the household.
• Studies focused on parent and caregiver smoking cessation resulting in reduced exposure
for children.
• Mechanisms for the reduction of children’s ETS exposure including smoking prevention,
smoking cessation, and any other tobacco control programs.
• The components of the intervention and results were clearly described.
• Studies described interventions that fall within the scope of Title V MCH Block Grant
programs as deemed by the authors and reviewers.
• At a minimum, studies included a control and intervention group, an appropriate comparison
group, or a pretest-posttest design to assess intervention effectiveness.
• Studies were published in English.
• Studies were conducted in primarily high resource countries.
• Studies were published in peer-reviewed journals.
• Grey literature was included as promising practices.
The following exclusion criteria were applied:
• Studies focused on programs for adolescents (e.g., child focused prevention programs in school
settings without a caregiver component).
• Studies focused on legal means to reduce SHSe in public spaces (e.g., legislative smoking bans).
• Studies focused on what influences decisions to smoke (e.g., advertising, peer pressure) or not
to cease smoking.
• Studies on the risk factors associated with smoking.
• Studies on the effects of smoking on diseases, disorders, and morbidity factors (e.g., asthma,
body mass index, obesity).
• Articles focused on prevalence rates or other data related to smoking or SHSe.
A total of 78 studies were included in the Behbod et al., 2018 review; however, the MCH Evidence Center research team excluded 2 of
these studies because they did not meet our inclusion criteria. Elder et al. (1996) was an intervention focused on smoking prevention for
adolescents. Kimata et al. (2004) was testing whether cessation of passive smoking reduces allergic responses.

63
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• Studies focused on e-cigarettes, vaping,64 and/or hookahs and not tobacco smoke.
• Articles focused on attitudes towards smoking.
• Articles on forthcoming studies.
• Articles reporting on study protocols only.
• Studies focused on smoking in pregnancy.65

Screening Process

A multi-phase, sequential process was used to sort and identify articles including the
following steps:
• Literature searches:
–– Extensive literature searches were used to identify relevant studies for child exposure to SHS.
• A CINAHL search brought back 70 results (dates covered: July 2017-April 2018),
date run: 4/25/2018.
• A Cochrane Library search uncovered 111 articles (dates covered July 2017-February
2019), date run: 2/13/2019.
• A PubMed search identified 657 articles (dates covered July 2017-January 2019),
date run: 1/15/19.
• De-duplication:
–– The 838 article titles were de-duplicated across the databases (n=698).
–– 140 duplicate article titles were deleted.
• Article title review:
–– An initial review of article titles across the databases highlighted 199 article titles that
seemed broadly relevant to different aspects of reduction of child exposure to SHS at home.
• Grouping the literature:
–– The research team began by reviewing the 6 systematic reviews to get an understanding
of the evidence base around child exposure to SHS. This information can be found in the
background section of this report.
–– The Behbod et al. 2018 review became a foundational document for this report. Of the
78 studies included in the systematic review, we included 76 studies in the results section
of this report.66
• The literature search for the Behbod et al. 2018 review was conducted in February 2017.
• This was the fourth update of this review with all previous studies included.

E-cigarettes and vaping are highlighted in the discussion section as an emerging issue.
There is a separate evidence analysis review for 14.1: Smoking—Pregnancy.
66
A total of 78 studies were included in the Behbod et al., 2018 review; however, the MCH Evidence Center research team excluded 2 of
these studies because they did not meet our inclusion criteria. Elder et al. (1996) was an intervention focused on smoking prevention for
adolescents. Kimata et al. (2004) was testing whether cessation of passive smoking reduces allergic responses.
64
65

28

NPM 14.2: SMOKING IN THE HOUSEHOLD EVIDENCE REVIEW
National Center for Education in Maternal and Child Health | Georgetown University

METHODS

• Article abstract screening:
–– Abstract reviews (n=199) were divided up and conducted by 1 of 4 members of the research
team; together the team discussed any articles that seemed questionable for inclusion into
this review.
• Full text review:
–– The final step was full article review of abstracts that seemed most relevant.
–– Full text reviews were divided up and completed by 1 of 4 members of the team (n=48
studies from the database searches; n=78 from the Behbod et al. (2018) review)67
–– Team members extracted data pertaining to the study characteristics, intervention, and results.
–– Research team meetings were held to review decisions related to the full articles. Topics covered
• Articles marked for exclusion.
• Articles flagged as maybe or include to make final decisions about what to include in
this review.
–– The Director of Research met with the team to review methodology, inclusion/exclusion
decisions, and points of discussion.
–– Of the 48 articles that went through full review from the database searches, 13 studies met
the inclusion criteria. Additionally, from the Behbod et al. (2018) review, 76 articles were
included. In total, 89 studies were selected for inclusion in this evidence review.
–– Articles that did not describe interventions, did not contain sufficient data, or did not directly
measure reduction in exposure to SHS but nevertheless presented lessons learned regarding
cultural considerations and highlighted emerging issues were flagged for the discussion section.
See Figure 1: Flow Chart of the Review Process and Results for a visual display of these
identification, screening, eligibility, and inclusion steps.

Grey Literature

A search of the grey literature (Technical Assistance Centers, Discretionary Grant Information
System (DGIS), the MCH Digital Library, and guided Internet/Google Scholar searches) for
reduction in exposure to SHS publications conducted by a public health librarian led to the
identification of several types of resources including websites, self-published monographs and
reports, state reports, conference presentations, pamphlets, and distance learning tools. Although
grey literature related to reduction in exposure of children to SHS was the primary point of
interest, other resources seemed critical for implementation efforts especially with regard to
promising practices. One research team member reviewed and summarized the pertinent grey
literature resources. There was no set date range for the grey literature; any relevant and helpful
resources were compiled.
Due to time and resource constraints, included studies were divided among the 4 team members and each member summarized and
rated a quarter of the studies. Weekly meetings occurred to discuss evidence ratings and the team came to consensus on the ratings for the
majority of studies; therefore, issues around inter-rater reliability were likely diminished.
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Evidence Continuum

An evidence continuum was created68 to assess evidence-based and evidence-informed
strategies, along with criteria for each category along the continuum. The Robert Wood Johnson
Foundation (RWJF) What Works for Health evidence ratings69 were adapted to create an evidence
continuum tailored toward the Strengthen the Evidence initiative. The evidence ratings include: 70
EVIDENCE RATING

DEFINITION

Evidence Against

Studies with this rating are not good investments. These strategies have been tested in many
robust studies, are not effective, and sometimes produce harmful results.

Mixed Evidence

Strategies with this rating have been tested more than once and results are inconsistent or trend
negative; further research is needed to confirm effects.

H
Emerging Evidence

HH
Expert Opinion

HHH
Moderate Evidence

HHHH
Scientifically Rigorous

HHHHH

Strategies with this rating have limited research documenting effects. These strategies need further
research, often with stronger designs, to confirm effects.
Strategies with this rating are recommended by credible, impartial experts and are consistent
with accepted theoretical frameworks. However, the strategies have limited research
documenting effects; further research, often with stronger designs, is needed to confirm effects.
Strategies with this rating are likely to work, but further research is needed to confirm effects.
These strategies have been tested more than once and results trend positive overall.
Strategies with these ratings are most likely to make a difference. These strategies have been
tested in many robust studies with consistently positive results.

Using an “evidence-informed” approach, a continuum of evidence model was developed to
help states use the best available MCH science while also encouraging innovation in evidenceinformed programming.71 Evidence-based strategies are generally those that have either
moderate evidence or are scientifically rigorous, while evidence-informed are those that have
emerging evidence or are based on expert opinion.72 Evidence-informed is meant to convey that
there is information suggesting that a certain strategy could be effective in addressing a NPM.
Even though these strategies have not been rigorously tested or evaluated, they may incorporate
a theoretical model from other effective public health practices or apply a novel approach
grounded in scientific theory.
More specifically, evidence-based strategies have a majority of studies showing statistically
significant or favorable findings. These studies tend to be peer-reviewed with results mostly
drawn from a mix of RCTs, quasi-experimental studies with pre-post measures, with or without
68
The former Strengthen the Evidence for MCH Programs initiative research team at JHU originally adapted the RWJF evidence ratings
to create the evidence continuum for the evidence analysis reports.
69
http://www.countyhealthrankings.org/take-action-improve-health/what-works-health/our-ratings
70
https://www.mchevidence.org/tools/
71
The former Strengthen the Evidence for MCH Programs initiative worked to develop a continuum of evidence consistent with the
evidence-informed approach
72
This evidence-informed approach was defined by the McMaster group: McMaster University. Health Evidence Glossary. Available:
http://www.healthevidence.org/glossary.aspx#E
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control groups, and/or time trend analyses. Evidence-informed strategies have a growing
evidence base consisting of a varying mix of statistically favorable, unfavorable, and/or not
significant findings. These studies can include peer-reviewed results as well as grey literature
with a mix of study designs. Evidence against is a unique category wherein strategies could be
labeled as evidence-based or evidence-informed, based on the state of the research, study design,
and outcomes, with the preponderance of studies not having statistically significant findings or
demonstrating unfavorable effects. See Table 2: Evidence Rating Criteria to learn about the
evidence criteria applied to the studies. Evidence ratings were given for each included study as
well as the different intervention types.73

RESULTS
This section provides an overview of the study characteristics, intervention components, data
sources, outcome measures, study results, and limitations. The studies included in this evidence
review varied in terms of the intervention type, setting, sample, design, and data sources.
However, they represent attempts by researchers working in countries, states, jurisdictions, and
communities to decrease child exposure to SHS within the home by focusing on parental or
caregiver smoking, reduction to exposure, or a combination of parental or caregiver cessation
and reduction and avoidance of SHS. Interventions were grouped by setting into intervention
types and further delineated into different configurations of components. Examples of different
intervention designs are given and rated for their collective level of evidence.

Characteristics of Studies Reviewed

Table 3: Study Characteristics details the characteristics of the behavioral interventions
selected for this evidence review and details the countries, settings, target populations, sample
sizes, and study designs. Of the 89 studies, 69 were randomized controlled trials (RCTs),
1 was a cluster randomized trial, and 19 were quasi-experimental studies. With regard to country,
48 studies were conducted in the US, 18 in Europe, 5 in Australia, 3 in Canada, and 15 in Asia.
The target populations were primarily parents or caretakers of children who smoked with some
interventions specifically focused on mothers and/or fathers. The sample sizes ranged from
26 to 20,382 with an average of 687 across all 89 studies.
In terms of setting, of the 89 studies, 52 studies (58%) were community-based interventions
and 37 studies (42%) were clinic-based interventions. Community-based is broadly defined
and includes the home (e.g., home visits, telephone contact) and child-serving systems such as
schools. Clinic-based is situated in health care settings. The well-child setting includes well-baby
visits, child health checks (home visits), immunization clinics, maternity care, and so on. The
ill-child setting includes pediatric units in hospitals (e.g., neonatal intensive care unit (NICU)),
pediatric allergy clinics, outpatient clinics for respiratory disorders, and so on.
73
The evidence continuum was originally created to be applied to intervention types; however, the rating scale was also used to rate each
study in this review making some of the overarching criteria difficult to apply at times.
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Of the community-based studies (n=52i), 13 interventions (25% of community-based; 15%
overall) focused on the ill-child or children with health problems (usually involving children
with asthma or those at risk for asthma, but also includes NICU graduates and children with
cancer).viii In addition, 39 interventions (75% of community-based; 44% overall) focused on
the well-child or healthy infants (n=18ii), toddlers and preschool-age children (n=20iii), schoolaged children (n=13iv), as well as families from disadvantaged backgrounds and those from
underrepresented racial and ethnic backgrounds (n=7vi).74
For the clinic-based studies (n=37ix), 24 interventions (65% of clinic based; 27% overall) took
place in well-child or maternity settings (n=24x) and 13 interventions (35% of clinic based; 15%
overall) were conducted in sick child settings serving children with health problems (n=13xi).
Interestingly, researchers worked to determine whether infant hospitalization was potentially an
optimal time to consider behavior change. See Figure 2: Breakdown of Studies by Setting for a
visual depiction of the number and percentage of studies in each setting.

Intervention Components

Table 4: Intervention Descriptions describes the interventions, comparison groups, study
lengths, and data collection time points. The comparison group for the majority of the studies
was usual care or minimal intervention such as educational materials only. The majority of
studies (91%) had a comparison group, while 9% did not, and 96% of studies had 2-arm
interventions while 4% were structured with 3 groupings of participants. The study lengths
ranged from 1 month to 8 years, with an average length of 10 months across all studies. Data
collection tended to occur at baseline, at regular intervals during the intervention (e.g., following
home visits), and during post-intervention follow-up (e.g., telephone follow-up at 1 month).
Across the settings, the wide array of intervention components includes in-person counseling,
telephone counseling, group counseling, home visits, cotinine level and/or SHSe (air quality)
feedback, air purifiers in the home, educational materials, text messages, school-based
component, electronic health record (EHR) prompt and referral, and nicotine replacement
therapy (NRT) and/or access to information. To get a sense of the distribution of the components
across settings, the table below lists the components by most to least prevalent and the
distribution (# and %) across all interventions. Each component is assigned a letter (A-K) to help
delineate the different clusters of interventions (e.g., A + B + C + D = In-person counseling +
educational materials + telephone counseling/follow-up + home visits75).

74
There was overlap in the target samples so studies could be included in more than one category (e.g., studies could have focused on
infants and preschool age children from families with a disadvantaged background).
75
While the focus of this review is on studies where these intervention components have been combined in various ways, there is limited
evidence of the effectiveness of the positive impact of these components when used on their own. Previous systematic reviews have
demonstrated that individual counseling can increase cessation rates and advice from a physician may have a positive effect in triggering
quit attempts; otherwise, the evidence has not been well-established for the other individual intervention components.
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Distribution and Description of Intervention Components
LETTER

INTERVENTION COMPONENT

N = 89
STUDIES

DESCRIPTION OF INTERVENTION COMPONENT

A

In-person counseling

73
(82%)

Counseling focused on motivation to quit or reduce household
SHS, and on problem-solving. These interventions used a variety of
theoretical frameworks including motivational interviewing, cognitive
behavioral therapy, psychotherapy, empowerment ideology,
and relaxation techniques. Counseling also differed by level of
individualization (standard advice vs. customized information),
frequency, and duration.

B

Educational materials

68
(76%)

Education materials provided information about the risks of smoking
and advice to quit. They differed by type (novellas, magnets, self-help
manuals), content (how to create a home smoking ban, harm of SHS,
where to access nicotine replacement therapy (NRT)), delivery (health
care provider, home visitor, school, or mailed from 2-1-1 program),
and volume/frequency (multiple mailings, single fact sheet).

C

Telephone counseling

47
(53%)

Telephone counseling might be a primary, ancillary, or follow-up
component and might also include client-initiated contact. Interventions
differed by frequency of calls, duration of intervention, inclusion of
in-person counseling, focus (quitting vs. implementing a home smoking
ban) and program model (2-1-1 call center; behavioral counseling).

D

Home visits

35
(39%)

A trained home visitor delivered services within the home to family
members. Interventions differed by purpose (education, delivery
of materials, counseling), topic (home smoking ban, asthma
management), target audience (parents, fathers), type of home visitor
(community health worker, nurse), duration, length, and frequency.

E

Cotinine and/or SHSe (air
quality) feedback

23
(26%)

Studies provided personalized feedback to caregivers on
cotinine levels and/or household air quality (SHS concentrations).
Measurement of cotinine differed by type (hair, saliva, or urine),
frequency, setting for obtaining measures (clinic vs. home), and target
(adult and/or child). Measures of air quality feedback differed by
type (continuous lights and brief sound alerts based on fine particle
levels in “real time” vs. personalized feedback on SHS concentrations
at specific time intervals).

F

NRT information and/or access

14
(16%)

Nicotine replacement therapy (NRT) gives the smoker nicotine—in
the form of gum, patches, sprays, inhalers, or lozenges—but not the
other harmful chemicals in tobacco. Interventions differed by how
and where the parent received NRT (health care provider, communitybased program), duration, and whether it was offered for free or for
a fee.

G

School-based

5
(6%)

The school-based component included programs where counseling
was sponsored by the school, and/or where materials were
distributed to families via the school.

H

Air purifiers in home

4
(4%)

Air purifiers have been used to reduce indoor air pollution in homes of
smokers with children. Interventions differed by type of purifier, number
of purifiers per home, and length of time purifiers stayed in the home.

•
•
•
•

•
•
•
•

•
•
•
•

Community/well (30)
Community/ill (12)
Clinic/well (20)
Clinic/ill (11)

Community/well (33)
Community/ill (7)
Clinic/well (19)
Clinic/ill (9)

Community/well (27)
Community/ill (5)
Clinic/well (8)
Clinic/ill (7)

• Community/well (23)
• Community/ill (12)

•
•
•
•

•
•
•
•

Community/well (11)
Community/ill (4)
Clinic/well (4)
Clinic/ill (4)

Community/well (6)
Community/ill (3)
Clinic/well (4)
Clinic/ill (1)

• Community/well (4)
• Community/ill (1)
• Community/well (2)
• Community/ill (2)
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Distribution and Description of Intervention Components
LETTER

INTERVENTION COMPONENT

N = 89
STUDIES

DESCRIPTION OF INTERVENTION COMPONENT

I

Group counseling
• Community/well (3)

3
(3%)

Group counseling focused on motivation to quit smoking, social
support, and/or acquisition of problem solving skills. Interventions
differed by theoretical frameworks, setting (school, community center),
participants (parent-child dyad, adults only, mothers), structure (regular
sessions, drop-in), frequency, and duration.

J

EHR prompt and referral
• Clinic/well (2)

2
(2%)

The electronic health record (EHR) prompt and referral focused on
improving provider adherence to American Academy of Pediatrics
best practice guidelines of ask, advise, and refer (AAR) by embedding
assessment prompts and clinical decision aids within the EHR to
improve the quality and workflow for clinical interventions and referral
to individualized, telephone-based behavioral counseling.

K

Text messages
• Community/well (1)

1
(1%)

Text messages are a part of mobile-phone based education to
help create smoke-free homes and increase quitting. The content,
frequency, and duration could vary.

Overall, the top 3 most frequently used components across settings were in-person counseling
(73 studies; 82% overall), educational materials (68 studies; 76% overall), and telephone
counseling/follow-up (47 studies; 54% overall). For each specific setting, in-person counseling
was either the first or second most frequently used component. Interventions using group
counseling, EHR prompt and referral, and text messages were used less frequently.
Utilizing the Behbod et al., 2018 groupings, the broad intervention types across settings include:
• Multi-component counseling-based interventions,
• In-person counseling (no additional components) interventions,
• Multi-component education-based interventions, and
• Educational (no additional components) interventions.
Counseling-based interventions focused on providing motivation to quit or to reduce household
SHS through other means (e.g., home smoking ban), supporting increased problem solving
and coping skills, and incorporating models of change. These interventions utilized theoretical
frameworks such as motivational interviewing, cognitive behavioral therapy, psychotherapy,
empowerment ideology, relaxation techniques, and problem solving facilitation. Counseling
could exist as part of an array of components or as a standalone component. The dosage,
delivery, and duration varied greatly across studies; however, the majority of interventions
provided intensive in-person counseling as opposed to brief encounters.
Counseling could occur in-person and/or over the telephone. Telephone counseling might be
a primary or ancillary component of the intervention and may also include an opportunity for
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client-initiated contact. The telephone counseling component could also refer to follow-up after
the end-of-treatment or during the post-intervention period.
Counseling could be one-on-one or group-based. Group counseling focused on motivation to quit
smoking, social support and sharing, and/or acquisition of problem solving skills within a group
context with other individuals. These interventions used a variety of theoretical frameworks and
differed by setting (school, community center), target population (parent-child dyad, adults only,
mothers) structure (regular sessions, drop-in sessions), frequency, and duration.
Overall, study protocols for counseling-based interventions differed by:
• Level of individualization (in-person delivery of standard advice vs. customized information
depending on level of readiness to quit or other factors),
• Theoretical approach (motivational interviewing, behavioral ecological model, other),
• Study design (RCT, quasi-experimental study),
• Type of counselor (pediatrician, nurse, social worker, community worker),
• Frequency (one brief encounter vs. multiple encounters),
• Duration (once vs. months/years),
• Goal (reduce SHSe and/or quit smoking),
• Target audience (mothers/fathers of infants, school-age children, children with asthma, those
from disadvantaged backgrounds, different racial and ethnic groups), and
• Setting (well-child clinic, emergency room, specialty clinic, home, school, phone, or a combination).
In contrast, education-based interventions revolved around providing parents or caregivers with
information about the risks of smoking and advice to quit; however, they are not given further
support or advice about how to make this change. These interventions can be described as
automated support through educational materials, self-help manuals, or text messaging, with no
personal interaction. Some materials included information on quit lines or NRT. The delivery
or distribution of educational materials tended to be part of a multi-component intervention as
opposed to a standalone component. More specifically, materials differed by:
• Type (novellas, magnets, self-help manuals, text messages),
• Content (how to create a home smoking ban, harm of SHS, where to access NRT),
• Delivery (provided by health care provider, home visitor, school, or mailed from 2-1-1 or other
program), and
• Volume/frequency (multiple mailings, single fact sheet).
For home visits, a trained home visitor delivered services within the home to parents and
caregivers. Interventions differed by purpose (educational visits, delivery of materials and
resources, individualized counseling), topic (implementing a home smoking ban, asthma
management), target audience (parents, fathers), type of home visitor (community health worker,
nurse), duration, length, and frequency.
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Across studies researchers used a variety of methods to measure levels of SHSe among parents
or caregivers and/or their children’s health status. Studies provided delayed and real time feedback
on children’s cotinine levels, a biomarker of SHSe, to parents, caregivers, and clinicians to
help reduce fine particle levels in homes with smokers and children. Air quality monitors also
provided personalized feedback on household SHS concentrations. Such personalized, objective
feedback through cotinine levels and/or measures of air quality (SHSe) differed by:
• Timing (“real time” feedback on air quality vs. lag time),
• Measure (hair, saliva, or urine cotinine; home monitors for air quality),
• Frequency of feedback,
• Setting for obtaining measures (clinic vs. home), and
• Target (adult, child, home).
NRT gives the smoker nicotine—in the form of gum, patches, sprays, inhalers, or lozenges—
but not the other harmful chemicals in tobacco. NRT can help relieve some of the physical
withdrawal symptoms to allow a person to focus on the psychological aspects of quitting.76 With
regard to NRT, interventions differed by how and where the parent receives or accesses NRT
(health care provider, community-based program), duration, and whether it was offered for free
or for a fee.
The school-based component included programs where counseling was sponsored by the school
and/or where materials were distributed to families via the school. The interventions could differ by:
• Grade level (preschool, middle-school),
• Setting (school, telephone counseling/follow-up),
• Target audience (caregivers, fathers),
• Program design (amount of tailoring, level of interaction), and
• Approach (parent-child dyad participating in program, child participating in health education
classes and parents given materials and counseling).
Air purifiers have been used to reduce indoor air pollution in homes of smokers with children.
Although air purifiers are not an alternative for smoking cessation and a home smoking ban (Rice
et al., 2018), they tend to remove the visible smoke elements and may also lessen the smell. For
use of air purifiers, interventions differed by:
• Type of purifier,
• Number of purifiers per home, and
• Length of time purifiers stayed in the home.
The EHR prompt and referral focused on improving provider adherence to best practice
guidelines using the 5 A’s (Ask, Advise, Assess, Assist, Arrange)77 or the AAR (Ask, Advise,
76
77
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Refer)78 model by embedding assessment prompts and clinical decision aids within the EHR to
improve the quality and workflow for clinical interventions related to tobacco. The best practice
guidelines encouraged quitting and/or the implementation of a home smoking ban to diminish
SHSe. Providers offered easily accessible printed materials and direct fax referrals to resources
for smokers. Eligible participants were then contacted to receive support for cessation.
Text messages were a part of mobile-phone based education to help create smoke-free homes
for children and increase quitting among parents. The content of the text messages could be
standardized or individualized and the frequency and duration could vary.
Although interventions with the same components were grouped into clusters to rate the level
of evidence for each intervention type, it is important to understand that there is great variation
within each component. As such, each study within a cluster is unique because of its location,
target population, theoretical framework, dosage and intensity of delivery, length of study and
follow-up, or any other design and implementation factor. It can also be difficult to parse out which
component(s) within a design were the most influential or whether it was the distinct combination
of components and the circumstances under which an intervention was delivered. The ability to
effectively compare and contrast studies was limited due to the variability of the components.

Data Sources and Outcomes

Data sources and study reults are presented in Table 5: Data Sources, Outcome Measures,
and Study Results. Researchers tended to use three methods to evaluate SHSe including
questionnaires and/or self-reports, measures of concentrations of the airborne components
of SHS (air particulate matter, carbon monoxide levels), and measurements of biomarkers
(hair, saliva, or urine cotinine measurements) with strengths and limitations to each technique
(USDDHS, 2006). The majority of studies used both self-report measures and biochemical
verification. Although biochemical feedback was used as an outcome measure, it could also be an
intervention component with parents or caregivers given feedback and information about the levels
of SHSe and/or their children’s health status via cotinine feedback at different study intervals.
The studies examined the effectiveness of interventions aimed at reducing the primary outcomes
of child exposure to SHS in the household and/or parent/caregiver smoking cessation. More
specifically, the interventions tended to focus on achieving change for the following child/parent/
family outcome measures: household smoking ban, vehicle smoking ban, cigarette consumption,
quit rates,79 cotinine levels,80 parental smoking in the presence of children, children’s SHSe,
children’s SHS avoidance behavior, maternal or paternal exposure to SHS, provider adherence
to AAR guidelines, family functioning,81 home environment, particulate matter, knowledge/
attitudes, access to care,82 and caregiver quality of life.
https://www.aarc.org/wp-content/uploads/2014/11/tobacco-guide.pdf
Otherwise described as smoking abstinence.
80
Hair, urine, and/or saliva cotinine levels; for child and/or caregiver.
81
Defined as a greater sense of competence in parenting.
82
Access to health department services.
78
79
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Outcomes tended to be reported for children as well as parents and caregivers. For children,
study results described whether interventions were successful or unsuccessful in reducing
child exposure to SHS, absorption of ETS and changes in cotinine exposures, health status
(e.g., frequency of illness events, respiratory problems), and health care utilization (e.g., asthmarelated medical visits, hospital admissions). Outcomes for parents and caregivers focused on
changes in smoking behavior including quit attempts, cessation, reduction, or uptake using
self-reports and/or biochemically validated measures, adoption of home smoking bans, and
quality of life measures.

Limitations

Table 6: Limitations describes the limitations reported for each study. Study authors described
design and methodological challenges such as non-randomized design, lack of no-treatment
control groups, recruitment difficulties, smaller sample sizes than originally planned reducing
statistical power83, cross-contamination between groups, high attrition or loss to follow-up,
and limited follow-up. Limitations with regard to outcome measures were also described. Selfreport data could be influenced due to social desirability of not smoking and the emotional
connectedness to study goals and personnel. Although biochemical validation of reported
abstinence rates was preferred by most researchers, it was not always feasible. When cotinine
was collected as a biomarker of exposure, its short half-life could be problematic and result in a
false negative conclusion. The lack of generalizability of study results was also commonly noted
as a limitation.

Evidence Rating and Evidence Continuum

The assignment of evidence ratings was based on study design and the results described
within each individual study. We think a study can be judged on its own merit with regard to
the evidence it is contributing to the smoking in the household research portfolio. Table 7:
Matrix of Evidence-Based and Evidence-Informed Strategies lists all the studies selected
for inclusion, indicates which intervention components comprise the intervention design, and
provides the evidence ratings. The table is arranged from the scientifically rigorous (most
favorable) to evidence against (least favorable) evidence ratings.
The studies are then rearranged into clusters by like intervention components by setting to
highlight different configurations of intervention types. See Table 8: Intervention Clusters
in the Community-Based: Well-child Setting, Table 9: Intervention Clusters in the
Community-Based: Ill-child Setting, Table 10: Intervention Clusters in the Clinic-Based:
Well-child Setting, and Table 11: Intervention Clusters in the Clinic-Based: Ill-child
Setting for the clusters with the same intervention “signature.” To more easily see the different
intervention clusters, the different combinations of intervention components alternate between
grey and white shading in the table cells.
Statistical significance is determined by the size of the effect as well as the sample size; therefore, studies with a large effect size but
small sample may have failed to reach statistical significance.

83
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Once grouped, the intervention clusters were rated for their overall level of evidence and then
placed among the evidence continuum. The table below summarizes the evidence-based and
evidence-informed strategies to decrease child exposure to SHS by setting, intervention type,
target audience, examples of intervention components, and evidence rating. Figure 3: Evidence
Continuum visually displays the intervention types and configurations along the evidence
continuum from evidence against (least favorable) to scientifically rigorous
(most favorable).84
Summary of Evidence-Based and Evidence-Informed Strategies to Decrease Child Exposure
to Secondhand Smoke
SETTING

TARGET
AUDIENCE

INTERVENTION
TYPE

EXAMPLE

EVIDENCE RATING

Communitybased

Well-child

Multicomponent
counseling-based
intervention

In-person counseling (A) + educational
materials (B) + telephone counseling/
follow-up (C) + home visits (D)

Moderate evidence

In-person counseling (A) + educational
materials (B) + telephone counseling/
follow-up (C) + home visits (D) + cotinine
and/or SHSe (air quality) feedback

Emerging evidence

In-person counseling (A) + educational
materials (B) + home visits (D) + air
purifiers in the home (H)

Emerging evidence

In-person counseling (A) + home visits (D)

Emerging evidence

Multicomponent
education-based
intervention

Educational materials (B) + telephone
counseling/follow-up (C)

Moderate evidence

Multicomponent
counseling-based
intervention

In-person counseling (A) + educational
materials (B) + home visits (D)

Mixed evidence

In-person counseling (A) + telephone
counseling/follow-up (C) + home visits
(D) + cotinine level and/or SHSe (air
quality) feedback (E) + NRT and/or
information/access (F)

Emerging evidence

Communitybased

Ill-child

84
The intervention types noted on the evidence continuum do not account for all the included studies. These examples represent the most
frequently seen combinations of components.
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Summary of Evidence-Based and Evidence-Informed Strategies to Decrease Child Exposure
to Secondhand Smoke
SETTING

TARGET
AUDIENCE

INTERVENTION
TYPE

EXAMPLE

EVIDENCE RATING

Clinic-based

Well-child

Multicomponent
counseling-based
intervention

In-person counseling (A) + educational
materials (B)

Mixed evidence

In-person counseling (A) + educational
materials (B) + telephone counseling/
follow-up (C)

Mixed evidence

In-person counseling (A) + educational
materials (B) + NRT and/or information/
access (F) + EHR prompt and referral (J)

Emerging evidence

In-person
counseling
(no additional
components)
intervention

In-person counseling (A)

Moderate evidence/
Mixed evidence

Multicomponent
education-based
intervention

Educational materials (B) + cotinine levels Emerging evidence
(air quality) and/or SHSe feedback (E)
+/- telephone counseling/follow-up (C)

Multicomponent
counseling-based
intervention

In-person counseling (A) + educational
materials (B) + telephone counseling/
follow-up (C)

Emerging evidence

In-person
counseling
(no additional
components)

In-person counseling (A)

Emerging evidence

Multicomponent
education-based
intervention

Educational materials (B) + telephone
counseling/follow-up (C) + cotinine level
and/or SHSe (air quality) feedback (E)

Emerging evidence/
Mixed evidence

Clinic-based

Ill-child

Key Findings

Overall, 14 key findings emerged from the analysis in 3 distinct areas.
A. Descriptive analysis of the interventions:
1. Interventions tended to take place in community-based or clinical health care settings and
were provided in the context of well- or ill-child visits.
a. With the ill-child target population, the majority of studies were focused on children
with asthma. Infants who graduated from the NICU and children with cancer were
also the focus of interventions.
b. With the well-child visits, the target populations tended to be infants, toddlers
and preschool-age children, school-aged children, families from disadvantaged
backgrounds, and those from underrepresented racial and ethnic backgrounds.
2. Standalone counseling and/or educational interventions were rare. Most interventions
were multi-component.
40
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3. An array of multi-component counseling-based interventions were tested that provide
motivation to quit, support to increase problem solving and coping skills, and incorporate
models of change to support parental or caregiver smoking cessation. The dosage,
intensity, and delivery varied greatly across studies.
4. An array of multi-component education-based interventions were also tested wherein
parents or caregivers were provided with information about the risks of smoking,
including the effects of SHS on children, and advice to quit; however, they were not
given further support or advice about how to make this change to smoking cessation.
5. Eleven intervention components were identified from the included studies: in-person
counseling, educational materials, telephone counseling/follow-up, home visits, cotinine
and/or SHSe (air quality) feedback, NRT and/or access to information, school-based
component, air purifiers in the home, group counseling, EHR prompt and referral, and
text messages.85
a. The top three most frequently used components across settings were in-person
counseling (73 studies; 82% overall), educational materials (68 studies; 76% overall),
and telephone counseling/follow-up (47 studies; 54% overall). For each specific setting,
in-person counseling was either the first or second most frequently used component.
b. Some of the less frequently used intervention components—EHR prompts and
referrals, text messages, real time air quality feedback, and air purifiers—all use
rapidly developing technologies. Future advances may increase their utilization
and effectiveness.
6. Counseling, in all of its different iterations (in-person, telephone, group, home-based,
clinic-based, school-based), was overwhelmingly the most frequently used strategy across
all settings (85 studies; 96%). Only 4 of the 89 studies (4%) did not have a variation of
counseling as an intervention component.86 Counseling was oftentimes coupled with
educational materials and other components to form a multi-component intervention.
7. The studies examined the effectiveness of interventions aimed at reducing the
primary outcomes of child exposure to SHS in the household and/or parent/caregiver
smoking cessation.
a. More specifically, the interventions tended to focus on achieving change for the
following child/parent/family outcome measures: household smoking ban, vehicle
smoking ban, cigarette consumption, quit rates,87 cotinine levels,88 parental smoking
in the presence of children, children’s SHS avoidance behavior, maternal or paternal
exposure to SHS, provider adherence to AAR guidelines, family functioning,89 home
environment, particulate matter, knowledge/attitudes, access to care,90 and caregiver
quality of life.
The intervention components are listed from most to least frequently used within the included studies.
These studies are Cooper (2014), Nuesslein (2006), Prokhorov (2013), and Streja (2014).
87
Otherwise described as smoking abstinence.
88
Hair, urine, and/or saliva cotinine levels; for child and/or caregiver.
89
Defined as a greater sense of competence in parenting.
90
Access to health department services.
85
86
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B. Evaluation methods used by researchers:
1. Researchers tended to use 3 methods to evaluate SHSe including:
a. Questionnaires and/or self-reports,
b. Measures of concentrations of the airborne components of SHS (air particulate matter,
carbon monoxide levels), and
c. Measurements of biomarkers (hair, saliva, or urine cotinine measurements) with
strengths and limitations to each technique.
2. The majority of studies used both self-report measures and biochemical verification
as data sources. Although biochemical feedback was used as an outcome measure, it
was also an intervention component with parents or caregivers given either real time
or delayed feedback and information about the levels of SHSe (air quality) and/or their
children’s health status via cotinine feedback at different study intervals.
C. Findings from the included studies:
1. Of the 89 studies included in this evidence review:
a. The rating of scientifically rigorous was given to 1 study (1%),
b. The rating of moderate evidence was given to 13 studies (15%),
c. The rating of emerging evidence was given to 46 studies (52%),
d. The rating of mixed evidence was given to 28 studies (31%), and
e. The rating of evidence against was given to 1 study (1%)91.
2. The ability to compare studies was limited due to variability in the target population,
intervention design, comparison group, setting, and outcome. Although like studies were
grouped into clusters, no two studies were the same. It was also often difficult to figure
out why a study with the same configuration of components led to positive results while
another reported mixed results. Future research should report on intervention fidelity and
reach into the study population.
3. There was primarily emerging evidence and mixed evidence92 regarding interventions to
decrease child exposure to SHS in the house.
a. Emerging evidence and mixed evidence were found across settings and with different
configurations of components.
b. Over a third of the studies reported positive effects in favor of the intervention with
33 of 89 studies reporting statistically significant findings.
c. For children, study results described whether interventions were successful or
unsuccessful in reducing child exposure to SHS, absorption of ETS and changes in
cotinine exposures, health status (e.g., frequency of illness events, respiratory problems),
and health care utilization (e.g., asthma-related medical visits, hospital admissions).
Refer to Table 2: Evidence Rating Criteria for more descriptive information on the ratings.
This conclusion is in alignment with the Robert Wood Johnson Foundation What Works for Health rating of mixed evidence for
SHS education interventions: https://www.countyhealthrankings.org/take-action-to-improve-health/what-works-for-health/policies/
secondhand-smoke-education-interventions
91
92
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d. Outcomes for parents and caregivers focused on changes in smoking behavior
including quit attempts, cessation, reduction, or uptake using self-reports and/or
biochemically validated measures, adoption of home and/or vehicle smoking bans,
and quality of life measures.
4. The highest level of evidence (moderate evidence) was found for intervention types in the
community-based, well-child setting via:
a. Multi-component counseling-based interventions consisting of in-person counseling
+ educational materials + home visits + telephone counseling/follow-up, and
b. Multi-component education-based interventions with educational materials +
telephone counseling/follow-up.
5. Overall, intervention designs that used in-person counseling + educational materials
seemed to yield the most promising results with ratings of scientifically rigorous,
moderate evidence, or emerging evidence (46 of 89 studies).

DISCUSSION AND IMPLICATIONS
This section discusses implications of the findings, including positive trends, inconclusive
evidence, examples of effective interventions, and a summary of study insights. This section
also highlights cultural considerations in developing interventions and emerging issues worth
highlighting and further investigation.
The purpose of this review was to provide information about evidence-based and evidenceinformed interventions to decrease the percent of children, ages 0 through 17, who live in
households where someone smokes. The MCH Evidence Center identified interventions focused
on decreasing child exposure to SHS in the household and/or parent and caregiver cessation to
diminish child exposure to SHS in the home.

Positive Trends

Current trends in SHSe have shown decreases in passive smoking, particularly over the past two
decades, along with significant decreases in active smoking. In many studies to reduce child
SHSe, decreases are noted in both the experimental and control groups even when there are no
statistically significant differences between the groups. Although these decreases may not be
attributable to specific interventions to reduce SHSe, a paradigm shift may be happening at a
societal level that is having a positive impact. The findings from this evidence analysis review
suggest that community-based interventions in the well-child setting using multi-component
counseling-based and multi-component education-based approaches appear to be effective for
decreasing child exposure to SHS in the home.
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Evidence-informed and Evidence-based Strategies

Of the 89 included studies, the majority or 52 studies (58%) took place in the communitybased setting while the clinic-based setting included 37 studies (42%). Well-child visits were
overwhelmingly utilized over ill-child visits in both settings (63 studies or 71% overall). Inperson counseling was the most frequently used component (73 studies or 82% overall) with
the majority of counseling sessions being intensive as opposed to brief encounters. Educational
materials were often used in conjunction with in-person counseling (68 studies or 76% overall).
Both of these components tended to be clustered with other components and were rarely
standalone interventions. The studies with the highest level of evidence (scientifically rigorous
or moderate evidence) were in community-based settings and more specifically with well-child
visits. Emerging evidence and mixed evidence was found across community-based and clinical
settings with both well-child and ill-child populations.

Inconclusive Evidence

With the majority of studies rated as emerging or mixed evidence, few interventions have been
shown to be unequivocally effective in reducing child exposure to SHS in the home. With each
configuration of intervention components in different settings, researchers are gathering lessons
learned to apply to future iterations and reconfigurations. Our results are in alignment with the
Robert Wood Johnson Foundation What Works for Health overall rating of mixed evidence for
SHS education interventions.93, 94 Echoing conclusions from the Behbod et al. (2018) review,
“A minority of interventions have been shown to reduce children’s exposure to ETS and improve
children’s health, but the features that differentiate the effective interventions from those without
clear evidence of effectiveness remain unclear. The evidence was judged to be of low or very low
quality, as many of the trials are at a high risk of bias, are small and inadequately powered, with
heterogeneous interventions and populations” (p. 2).
These conclusions might be a reflection of the challenges of program implementation and
evaluation, and the difficulties of mounting scientifically rigorous studies of behavioral
interventions (e.g., issues with measures like self-report vs. biomedical markers; problems with
sample size, length of intervention and/or follow-up; practical difficulties and cost of adding
rigor) related to decreasing child exposure to SHS. Additional research is needed to confirm
effects and understand which configurations of intervention components are promising in which
settings. Limitations around study design (e.g., small sample size, short length of follow-up) also
need to be overcome to strengthen the quality of interventions. Despite inconclusive evidence,
by carefully examining each study and rating its level of evidence, this review highlights specific
interventions that have shown value.

https://www.countyhealthrankings.org/take-action-to-improve-health/what-works-for-health/policies/secondhand-smoke-educationinterventions
94
SHS education interventions can be delivered through counseling, health care programs, home visiting, informational materials, or
media messages. Educational efforts may be implemented alone, combined with biological feedback, or delivered as part of a multicomponent intervention (Behbod et al., 2018).
93
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Highlights of Effective Intervention Studies

Below are descriptions of 6 studies that showed positive results, and illustrate the wide
range of intervention strategies that are being tested to reduce SHSe for children, including
those with health problems. Each example of an effective intervention (rated as emerging
evidence, moderate evidence or scientifically rigorous) describes the study design, intervention
components, and positive results.
#1: Example of an evidence-based program to reduce tobacco exposure through a
2-1-1 call center.

Bundy (2018) tested the effectiveness of using 2-1-1 organizations to establish smoke-free
homes. Five 2-1-1 call centers enrolled a total of 2,345 households from predominantly low
SES communities. The intervention consisted of three mailings and one brief coaching call.
The first mailing contained a 5-step guide to a smoke-free home and a quit-line number.
Two weeks later, participants receive a coaching call structured around 5 steps to making a
smoke-free home. The second mailing contained a booklet on challenges and solutions and
a photo novella (comic-book story format) depicting a family making their home smokefree. The last mailing included a newsletter with testimonials.
Results: At follow-up, the majority of families reported establishing a full household
smoking ban and reported increases in smoke-free vehicles. Also at follow-up, smokers
reported statistically significant decreases in cigarette consumption.

#2: Example of an evidence-informed smoking cessation intervention offered to
parents in their children’s schools.

Caldwell (2018) recruited 453 parent smokers (predominantly African American from
low income urban and rural communities) whose 4th grade children were enrolled in a
tobacco prevention program in their schools. Parents in the intervention group received
8 motivational interviewing sessions, 8 weeks of nicotine replacement therapy, self-help
brochures based on level of readiness to quit, and 3 follow-up phone counseling calls.
Results: The intervention group achieved and maintained statistically significant higher quit
rates, based on self-report and biochemical verification, through year 4.

#3: Example of an evidence-based program to reduce tobacco exposure using
group counseling.

Chen (2016) tested the effectiveness of a school-based program in Taiwan using group
counseling (3 sessions) with 48 parent/child pairs. In session 1, parent/child pairs learned
about strategies to reduce SHS, and played a trivia game to reinforce the information. In
session 2, parent/child pairs formulated a plan for implementing a smoke-free home, and
composed a written contract. In session 3, parent/child pairs evaluated their attempts to
create and maintain a smoke-free home. Families also received an interactive self-help
booklet, feedback on their child’s cotinine level, and an individual counseling phone call at
4 weeks after the group sessions ended.
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Results: The percentage of children with high cotinine levels was significantly lower in
the intervention group at both the 8-week and 6-month assessments. The intervention
significantly reduced parental smoking in the presence of children and increased parents’
prevention of children’s SHSe and children’s SHS avoidance behavior from the baseline to
the 20-week assessment.
#4: Example of an evidence-informed well-child clinic-based intervention to reduce
tobacco exposure.

Collins (2018) trained 334 pediatric providers in a low income urban minority community
to adhere to best practice AAR (ask, advise, refer) guidelines by using decision aid prompts
embedded in routine electronic health records. Smoking parents received referral to 5
sessions of telephone counseling and NRT prescriptions.
Results: Over 80% of the providers adhered to AAR guidelines and faxed referrals for
parents who smoke. Treatment effects for participating parents were robust: More parents
who received AAR + counseling (versus AAR only) eliminated all sources of tobacco
smoke exposure and quit smoking.

#5: Example of an evidence-based program to reduce tobacco exposure among
asthmatic Latino children.

Hovell (2002) recruited the parents of 204 asthmatic Latino children (ages 3-17) to
participate in the study. All received asthma management education in 1 or 2 home visits.
In addition, the intervention group received 7 coaching sessions (approximately 45 minutes
each) over 3 months to reduce their child’s exposure to SHS.
Results: Asthma management education plus coaching reduced exposure to SHS more than
asthma management alone. Intervention parents reported that their children were exposed
to significantly fewer cigarettes than control parents by 4 months (post-coaching).

#6: Example of an evidence-informed program to reduce tobacco exposure through
a mobile-phone based smoking cessation intervention.

Yu (2017) assessed whether an intervention incorporating traditional and mobile-phone
based education using text messages would help create smoke-free homes in China.
The study had 2 intervention arms with one group receiving in-person counseling and
educational materials, and a second group receiving the same intervention along with 3 text
messages a day for one month describing the harms of SHS.
Results: Among the participating families, smoking abstinence at 6 and 12-month followup was significantly higher in the group that received text messages. Exposure rates to
SHS among mothers was significantly decreased at 12-month follow-up in the group that
received the text messages.
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Implications for Practice

Although the picture of “what works” to reduce children’s exposure to SHS is mixed, the
research being conducted provides insights into strategies that can inform current Title V
program initiatives focused on NPM 14.2: Smoking—Household.
1. Despite variations in research design, setting, and target audience, interventions that use
counseling (whether in the clinic or home or by phone) plus educational materials, yield
promising results (effectiveness rated as scientifically rigorous, moderate evidence, or
emerging evidence) in over half of the studies included in this review (46 of the 89 studies).
2. Some of the less frequently used intervention components—EHR prompts and referrals;
text messaging; real time air quality feedback; and air purifiers—all use rapidly developing
technologies. Some of the studies using these strategies already show promise, with evidence
ratings of emerging evidence. In the future, advances in these technologies may increase their
utilization and effectiveness.
3. Although the studies included in this evidence brief focus on reducing SHS, the program
delivery modalities—home visits, help-lines, and school-based programs—are part of
the repertoire of current Title V program initiatives that deliver a range of MCH services.
Adding a focus on reducing SHS in existing programs may offer a strategy to implement
interventions that address NPM 14.2 that is feasible and cost-effective.
4. Interventions with positive trends can be adapted to local circumstances, populations,95 and
embedded resources (e.g., adding a smoking cessation component to an existing program
such as Women, Infants, and Children (WIC) or prenatal or well-child health visits). Both
research-based and public health initiatives have created a wealth of counseling protocols
and health education materials that are available to Title V programs (See NPM 14: Smoking
Toolkit at https://www.mchevidence.org/tools/npm/14-smoking.php. Details about the toolkit
are presented in the last “From Evidence to Action” section).
In addition, the Association of Maternal & Child Health Programs (AMCHP) houses a
promising practices portal, Innovation Station, containing practices from other states.96
The database can be searched by NPM, level of evidence, or population and gives
descriptions of the state strategies and any evaluation results. Highlighted strategies from
Innovation Station are included in the MCH Evidence Center NPM 14: Smoking Toolkit.97
This toolkit also includes a summary of the evidence, sample ESMs, links to current ESMs
in use by Title V programs, learning opportunities, and focused resources from different
organizations.
Further, a review of the grey literature led to the identification of several types of resources
including websites, self-published monographs and reports, state reports, conference
See next sub-section on Cultural Considerations
http://www.amchp.org/programsandtopics/BestPractices/InnovationStation/Pages/Innovation-Station.aspx
97
https://www.mchevidence.org/tools/npm/14-smoking.php
95
96
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presentations, pamphlets, and distance learning tools. See Appendix C: Select Grey
Literature Resources for a sampling of relevant resources related to decreasing child
exposure to SHS in the household.
5. Partnerships across child and family serving systems, in both the public and private sector,
can leverage resources to reduce children’s exposure to SHS and promote smoking cessation
for adults. For example, linking well-child clinic visits with referrals to community-based
smoking cessation programs and access to NRT, shows promising results.98
6. Reduction in children’s exposure to SHS is happening at a population-based level, reflected
in positive trends in results for both intervention and control groups in many of the studies
included in this evidence review, and in statistics reported earlier in this report. Although, as
Rosen et al. (2018) note: “Legal measures to control the home environment are unlikely to
be passed or implemented in liberal democracies where the private sphere is not commonly
regulated” (p. S108), initiatives outside the scope of this evidence review—public health
education campaigns, smoking bans in public spaces, and regulations regarding the sale
and advertising of tobacco products—may help promote a cultural norm toward smoke-free
households.

Cultural Considerations

It is important to understand the beliefs and customs of different populations and identify barriers
and opportunities to develop culturally sensitive interventions. A review of the literature led to
the identification of studies focused on the attitudes and perspectives of various cultural groups
and takeaways from a few of these studies provide important lessons learned for future iterations
of interventions to reduce child exposure to SHS.
In looking at the adoption and enforcement of smoking bans in Mexican-American households,
Savas et al. (2017) found that facilitators for banning smoking in homes include respect for
children, preferences of the heads of the household, initiation or support of the ban by a smoker,
concern about the health risks of SHS, and dislike of the lingering odor of smoke on clothes or
in the home (third-hand smoke). The authors recommended a linguistic and cultural adaptation
of the Smoke Free Homes: Some Things Are Better Outside (Bundy et al., 2018) evidence-based
program that targets low-income households in partnership with 2-1-1 centers using 3 mailings
(interactive Smoke-Free Homes Kit to guide households in establishing a home smoking ban,
a booklet describing common challenges and solutions and a photo story illustrating aspects of
creating smoke-free home, and newsletter with testimonials and success stories) and a coaching
call to help households reduce SHSe by establishing a smoke-free home.99
Despite having the highest prevalence of cigarette smoking (26%) compared to both Whites (19%)
and Blacks (18%) and being disproportionately affected by tobacco-related diseases, American
Indians/Alaska Natives (AI/AN) are rarely included in research related to household smoking
98
99
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bans (Comiford et al., 2018). Comiford et al. (2018) talked about the unique relationship that
tribes have with tobacco viewing it as a sacred plant and using it ceremonially in spiritual
practices, rituals, prayers, and other cultural activities. Using the Cherokee Nation American
Indian Adult Tobacco Survey, results indicated that approximately 84% of Cherokee households
have a complete ban. Younger age, female gender, higher education, higher household income,
respondent’s nonsmoking status, good health, better awareness of harms related to SHS, visits
with a healthcare provider within the past year, and children in the home were positively and
significantly associated with complete household smoking bans. These results provide important
insights for the development of more appropriate interventions for AI/AN households that do not
have a complete smoking ban.
A study by Saw et al. (2017) examined the social environmental influences on smoking and
cessation from the perspectives of Chinese smokers and household nonsmokers in California.
This study enhanced understanding of barriers and facilitators of smoking and cessation within
different social environments for Chinese immigrant male smokers through examining the
perspectives of smokers and nonsmokers. Although some contexts, such as the household and
healthcare contexts, encourage cessation, Chinese immigrant male smokers also are encouraged
to smoke because of health beliefs, social norms, and social practices with which they
immigrated and which are maintained in the US through ties with ethnic coworkers and friends
and through visits back to China. Limited knowledge about SHS health harms and cultural
beliefs about smoking need to be addressed for Chinese populations. A prevailing finding was
that smokers were willing and had successfully quit on behalf of their children or grandchildren’s
health. As such, health education efforts should consider raising the value of quitting smoking
for the benefits of family members, including spouses, children, and grandchildren in effective
smoking cessation messages for those of Chinese background.

Emerging Issue of Third-hand Smoke

In reviewing studies, the MCH Evidence Center research team encountered a number of articles
focused on the harms of third-hand smoke. According to the AAP, third-hand smoke is residual
nicotine and other chemicals left on indoor surfaces by tobacco smoke. It is the smoke left
behind—the harmful toxins that remain in places where people have smoked previously. People
are exposed to these chemicals by touching contaminated surfaces or breathing in the off-gassing
from these surfaces. Research shows the persistent residue from SHS accumulates in dust, in
objects, on home surfaces, and on smokers’ skin and clothes. Non-smokers may be exposed
to toxicants via inhalation, ingestion, and dermal uptake transferred from indoor deposits and
parents. Third-hand smoke can be found on the walls of a bar, upholstery on the seats of cars, or
even a child’s hair after a caregiver smokes near the child.100
There is increasing evidence concerning the risks of third-hand smoke especially for children.
Dust and surfaces are important sources of lead and pesticide exposure in young children
because of age-associated behaviors and interactions with their environment (e.g., hand-to-hand
100

https://www.healthychildren.org/English/health-issues/conditions/tobacco/Pages/Dangers-of-Secondhand-Smoke.aspx
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behaviors and close physical contact with parents). The concept of third-hand smoke is quickly
expanding in the literature and is very much connected to SHS. This evidence is most meaningful
if the public is aware of these risks and can help curb childhood exposure. As such, the MCH
Evidence Center research team would like to highlight third-hand smoke as an emerging issue in
need of spotlighting and more research.

Emerging Issue of E-cigarettes and Vaping

According to the American Cancer Society, e-cigarettes are known by many different names
such as e-cigs, electronic delivery systems (ENDS), alternative nicotine delivery systems
(ANDS), e-hookahs, mods, vape pens, vaporizers, vapes and tanks, and JUUL is one brand of
e-cigarette.101 Although they do not contain any tobacco, the Food and Drug Administration
(FDA) does classify them as “tobacco” products. Design-wise, e-cigarettes include a battery
that turns the device on, a heating element that heats the e-liquid and turns it into a vapor, a
cartridge or tank that holds the e-liquid, and a mouthpiece or opening used to inhale the vapor.102
E-cigarettes work by heating a liquid—called e-liquid or e-juice—to turn it into an aerosol or
vapor which users inhale into their lungs.103 This e-liquid contains nicotine, the same additive and
poisonous chemical found in cigarettes and other tobacco products.104
With e-cigarette use dramatically on the rise especially among middle-schoolers and highschoolers,105 it has become a critical public health issue. The nicotine in e-cigarettes is addictive
and can harm the brain development of teenagers.106 E-cigarettes can also expose people to
secondhand vapor that may contain harmful substances.107 It is important to be aware of the
dangers of active and passive vaping and better understand the effects of smoking e-cigarettes
over time. Given the alarming rise in vaping, how a technological solution to help adults stop
smoking has morphed into a dangerous habit for adolescents, youth, and young adults, and the
recent multistate outbreak of lung injury and deaths associated with the use of e-cigarette, or
vaping, products,108 the MCH Evidence Center research team would like to call attention to the
health hazards of e-cigarettes and the need to decrease child exposure to passive vaping.

https://www.cancer.org/cancer/cancer-causes/tobacco-and-cancer/e-cigarettes.html
https://www.cancer.org/cancer/cancer-causes/tobacco-and-cancer/e-cigarettes.html
103
https://www.cancer.org/cancer/cancer-causes/tobacco-and-cancer/e-cigarettes.html
104
https://www.cancer.org/content/dam/cancer-org/cancer-control/en/booklets-flyers/questions-and-answers-about-e-cigarettes-for-parents.pdf
105
https://www.cancer.org/content/dam/cancer-org/cancer-control/en/booklets-flyers/questions-and-answers-about-e-cigarettes-for-parents.pdf
106
https://www.cancer.org/content/dam/cancer-org/cancer-control/en/booklets-flyers/questions-and-answers-about-e-cigarettes-for-parents.pdf
107
https://www.cancer.org/content/dam/cancer-org/cancer-control/en/booklets-flyers/questions-and-answers-about-e-cigarettes-for-parents.pdf
108
As of October 29, 2019, 1,888 cases of e-cigarette, or vaping, product use associated lung injury (EVALI) have been reported to CDC
from 49 states (all except Alaska), the District of Columbia, and 1 US territory. Further, 37 deaths have been confirmed in 24 states. To
learn more, visit the CDC website at: https://www.cdc.gov/tobacco/basic_information/e-cigarettes/severe-lung-disease.html
101
102
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FROM EVIDENCE TO ACTION
The MCH Evidence Center developed this report as part of a series of scholarly works focused
on each NPM to identify and describe evidence-based and informed strategies from peerreviewed and grey literature. Interventions identified by this process form the cornerstone by
which Title V agencies can construct programs and measures that will affect change with their
unique populations and advance their NPM topic areas. As such, this is a first step in a long
process for meeting National Outcome Measures (NOMs).
If you are looking to build or strengthen efforts to reduce child exposure to SHS in the household
in your state or jurisdiction, moving “from evidence to action” can seem daunting. The MCH
Evidence Center has developed the following framework, tips, and resources to help you through
the process. We have developed resources and provide TA for you at every step of this process:
1. Evaluate the evidence to guide your work. Aligning programs and measures with the
evidence base helps to ensure programs meet the needs of infants, children, youth, and their
families and have the most potential to affect change. We invite you to read through this report
to understand the way each intervention identified root causes that were preventing change,
produced a new, desired behavior change, and engaged partners and resources that yielded
measurable effects.
You can also access additional evidence resources through our NPM 14: Smoking Toolkit
(https://www.mchevidence.org/tools/npm/14-smoking.php) including:
• A summary of the evidence identified by this report.
• Promising practices as identified by AMCHP’s Innovation Station.
• Current ESMs used by other states and jurisdictions to use as examples.
• Examples of ESMs that include links back to the evidence and show ways to measure effect.
In developing programs based on the available evidence, a critical factor to is to ensure that
identified interventions are applicable and adaptable to your population needs. The MCH
Evidence Center utilizes Harvard University’s Science-Based Intervention Framework to ensure
effectiveness by asking the following questions: What about the intervention works? How does
it work? In what contexts does it work? And finally, for whom does it work and for whom does it
not work?109 Details about this approach are included in the NPM Toolkit.
As you use resources from the Toolkit, we encourage you to share your thoughts and feedback.
This will enable the MCH Evidence Center to track use of the resources in a consistent manner
to learn how to better design implementation strategies, monitor uptake and use of interventions,
and provide platforms for future research driven by the field.
109

Center on the Developing Child, Harvard University https://developingchild.harvard.edu/
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2. Use a structured approach to integrate evidence into your work to measure process and
outcomes. There are many effective approaches for identifying needs and developing programs
to address those needs. The MCH Evidence Center uses Results-Based Accountability (RBA)
as a suggested method to align program performance (performance-based accountability; e.g.,
measurement of ESMs) with population goals (population-based accountability; e.g. NPMs and
NOMs) and improve measurement of activities.
RBA helps you decide which outcome you would like to address. Begin the process of selecting
an intervention by deciding which outcome you would like to address and how you will
measure your success in changing that outcome. Choosing the most fitting intervention for your
community, setting, population, and context benefits from careful attention to the expected/
intended outcomes of the strategy.
• RBA helps to ensure that ESMs align with and advance achievement of NPMs (and eventually
NOMs) through a series of 7 performance accountability questions that address:
–– Desired impact change on a targeted group.
–– Mechanisms to deliver services effectively.
–– Ways to engage appropriate partners.
–– How to identify what specifically works to produce measurable outcomes.
• RBA works to strengthen measurement of ESMs through a 4-quadrant system to increase
measurement of ESMs by addressing:
–– Quantity of the effort (what did we do?—most basic measure).
–– Quality of the effort (how well did we do it?).
–– Quantity of the effect (is anyone better off?).
–– Quality of the effect (how are they better off?—most advanced measure).
3. Incorporate MCH principles and needs to focus your work. We are mindful of the needs
of MCH programs and the need to strategically use and document Title V resources to advance
NPMs. This is done by:
• Linking your work back to MCH priorities in that interventions developed are meaningful,
measurable, and achievable.
• Ensuring that ESMs always measure the work that is directly related to the appropriate NPM,
addresses inequities to advance health equity, and is effective with multiple population groups.
• Leveraging the resources of and coordinating with HRSA MCHB-funded centers.
To accomplish these goals, the MCH Evidence Center suggests using Harvard University’s
Frontiers of Innovation approach to ask the following questions about evidence-based and
evidence-informed interventions as you incorporate them into your work:
• What about it works? If we understand the key ingredients, we can replicate them.
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• How does it work? Being specific about the underlying mechanisms can help us increase
the impact.
• For whom does it work, and for whom does it not work? When we know who is and is not
responding, we can make targeted adaptations to improve outcomes.
• In what contexts does it work? By evaluating the context in which a program is implemented,
we can adapt it for other settings.
With all the time, effort, and resources that go into incorporating evidence-based and evidenceinformed interventions into your programming, it is critical to share your successes with Title
V state and national programs, legislators, and others who can help support policy change and
provide funding for initiatives to reduce child exposure to SHS in the household. To aid in this
task, we encourage you to gather and report information on your use of these interventions
to Title V program leaders to shine the spotlight on progress being made at the practice level
to reduce harm associated with SHSe. These data points could be used to leverage additional
funding and/or policy change in the future.
As you work through the process of moving from evidence to action, please reach out to our staff
with questions and for technical assistance. We are available to assist you when you need help.
Email us at mchevidence@ncemch.org.
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FIGURE 2. BREAKDOWN OF STUDIES BY SETTING
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FIGURE 3. EVIDENCE CONTINUUM
Evidenced-informed
or Evidenced-Based

EVIDENCE
AGAINST

Evidenced-Informed

MIXED
EVIDENCE

SETTING

Ill-child
multicomponent
counseling
(A+B+D) (n=3)

EXPERT
OPINION

Well-child
multicomponent
counseling
(A+B+C+D+E)
(n=3)

COMMUNITY-BASED

MODERATE
EVIDENCE

SCIENTIFICALLY
RIGOROUS

Well-child
multicomponent
counseling
(A+B+C+D) (n=7)
Well-child
multicomponent
education (B+C)
(n=6)

Well-child
multicomponent
counseling
(A+D) (n=3)
Ill-child
multicomponent
counseling
(A+C+D+E+F)
(n=2)

EVIDENCE
AGAINST

S E T T I N G

EMERGING
EVIDENCE

Well-child
multicomponent
counseling
(A+B+D+H) (n=2)

Evidenced-informed
or Evidenced-Based

C L I N I C - B A S E D

Evidenced-Based

Evidenced-Informed

MIXED
EVIDENCE

Evidenced-Based

EMERGING
EVIDENCE

Well-child
multicomponent
counseling
(A+B) (n=8)

Well-child
multicomponent
counseling
(A+B+F+J) (n=2)

Well-child
multicomponent
counseling
(A+B+C) (n=6)

Well-child
multicomponent
education
(B+E+/-C) (n=2)

We l l - c h i l d

i n - p e r s o n

EXPERT
OPINION

c o u n s e l i n g

o n l y

MODERATE
EVIDENCE

( A )

SCIENTIFICALLY
RIGOROUS

( n = 3 )

Ill-child
multicomponent
counseling
(A+B+C) (n=4)
Ill-child in-person
counseling only
(A) (n=2)
Ill-child multicomponent education (B+C+E) (n=2)

NPM 14.2: SMOKING IN THE HOUSEHOLD EVIDENCE REVIEW
National Center for Education in Maternal and Child Health | Georgetown University

57

FIGURES AND TABLES

TABLE 1: DETAILED SEARCH STRATEGIES
DATABASE

SEARCH STRATEGIES

PubMed

#1
#2
#3
#4
#5
#6
#7

#8

#9

“Infant”[Mesh] OR “Child”[Mesh] OR “Adolescent”[Mesh] OR “Minors”[Mesh] OR “Adolescent
Health”[Mesh] OR “Child Health”[Mesh] OR “Child Welfare”[Mesh] OR “Infant Health”[Mesh] OR “Infant
Welfare”[Mesh]

infant*[tiab] OR infancy[tiab] OR baby[tiab] OR babies[tiab] OR child*[tiab] OR toddler*[tiab] OR
newborn*[tiab] OR new born*[tiab] OR neonate*[tiab] OR adolescent*[tiab] OR teen*[tiab] OR youth*[tiab]
OR young adult*[tiab] OR young people*[tiab]
#1 OR #2

“Smoking”[Mesh] OR “Tobacco Smoke Pollution”[Mesh] OR “Tobacco Use Cessation”[Mesh] OR
“Smoking Cessation”[Mesh] OR “Tobacco Use Cessation Products”[Mesh]

smoke*[tiab] OR cigarette*[tiab] OR e-cig*[tiab] OR ecig*[tiab] OR electronic cig*[tiab] OR tobacco[tiab]
#4 OR #5

“Family”[Mesh] OR “Caregivers”[Mesh] OR parent*[tiab] OR mother*[tiab] OR maternal[tiab]
OR paternal[tiab] OR father*[tiab] OR Caregiver*[tiab] OR care giver*[tiab] OR family[tiab] OR
families[tiab] OR Household*[tiab] OR Home[tiab] OR homes[tiab] OR house*[tiab] OR Housing[tiab] OR
residence*[tiab] OR residential[tiab]

“Health Behavior”[Mesh] OR “Health Promotion”[Mesh] OR “Health Education”[Mesh] OR “Program
Evaluation”[Mesh] OR intervention*[tiab] OR evaluation*[tiab] OR effectiveness[tiab] OR health
promotion*[tiab] OR Preventive program*[tiab] OR prevention program*[tiab] OR “Patient Education
Handout” [Publication Type] OR “Parents/education”[Mesh] OR “Behavior Therapy”[Mesh] OR
“Counseling”[Mesh] OR behavior therapy*[tiab] OR behavior modification*[tiab] OR “Evaluation Studies as
Topic”[Mesh] OR “Pilot Projects”[Mesh] OR pilot project*[tiab] OR pilot program*[tiab]
#3 AND #6 AND #7 AND #8

#10 (animals[mh] NOT humans[mh])
#11 #9 NOT #10
CINAHL

S1
S2

S3
S4
S5
S6
S7
S8

S9

(MH “Infant+”) OR (MH “Child+”) OR (MH “Adolescence+”) OR (MH “Minors (Legal)”) OR (MH
“Adolescent Health”) OR (MH “Child Health”) OR (MH “Child Welfare+”)

TI (infant* OR infancy OR baby OR babies OR child* OR toddler* OR newborn* OR “new born*” OR
neonate* OR adolescen* OR teen* OR youth* OR “young adult*” OR “young people*”) OR AB (infant*
OR infancy OR baby OR babies OR child* OR toddler* OR newborn* OR “new born*” OR neonate* OR
adolescen* OR teen* OR youth* OR “young adult*” OR “young people*”)
S1 OR S2

(MH “Smoking+”) OR (MH “Passive Smoking”) OR (MH “Smoking Cessation Programs”) OR (MH
“Smoking Cessation Assistance (Iowa NIC)”) OR (MH “Smoking Cessation”) OR (MH “Tobacco Use
Cessation Products+”)

TI (smok* OR cigarette* OR “e-cig*” OR ecig* OR “electronic cig*” OR tobacco) OR AB (smok* OR
cigarette* OR “e-cig*” OR ecig* OR “electronic cig*” OR tobacco)
S4 OR S5

(MH “Family+”) OR (MH “Caregivers”) OR (MH “Parental Behavior”) OR (MH “Maternal Behavior”) OR
(MH “Paternal Behavior”)
TI (parent* OR mother* OR maternal OR paternal OR father* OR Caregiver* OR “care giver*” OR family
OR families OR Household* OR Home OR homes OR house* OR Housing OR residence* OR residential)
OR AB (parent* OR mother* OR maternal OR paternal OR father* OR Caregiver* OR “care giver*” OR
family OR families OR Household* OR Home OR homes OR house* OR Housing OR residence* OR
residential)
S7 OR S8

S10 (MH “Health Behavior”) OR (MH “Health Promotion”) OR (MH “Health Education”) OR (MH “Program
Evaluation”) OR (MH “Parents/ED”) OR (MH “Patient Education+”) OR (MH “Behavior Therapy”) OR
(MH “Counseling”) OR (MH “Evaluation Research”) OR (MH “Pilot Studies”)

58

NPM 14.2: SMOKING IN THE HOUSEHOLD EVIDENCE REVIEW
National Center for Education in Maternal and Child Health | Georgetown University

FIGURES AND TABLES

TABLE 1: Continued
DATABASE

SEARCH STRATEGIES

CINAHL

S11 TI (intervention* OR evaluation* OR effectiveness OR “health promotion*” OR “Preventive program*”
OR “prevention program*” OR “behavior therap*” OR “behavior modificat*” OR “pilot project*” OR
“pilot program*”) OR AB (intervention* OR evaluation* OR effectiveness OR “health promotion*” OR
“Preventive program*” OR “prevention program*” OR “behavior therap*” OR “behavior modificat*” OR
“pilot project*” OR “pilot program*”)
S12 S10 OR S11

S13 S3 AND S6 AND S9 AND S12
Cochrane

#1

MeSH descriptor: [Infant] explode all trees

#3

MeSH descriptor: [Adolescent] explode all trees

#2
#4
#5
#6
#7
#8
#9

MeSH descriptor: [Child] explode all trees

MeSH descriptor: [Minors] explode all trees

MeSH descriptor: [Adolescent Health] explode all trees
MeSH descriptor: [Child Health] explode all trees

MeSH descriptor: [Child Welfare] explode all trees
MeSH descriptor: [Infant Health] explode all trees

MeSH descriptor: [Infant Welfare] explode all trees

#10 infant* or infancy or baby or babies or child* or toddler* or newborn* or new born* or neonate* or
adolescen* or teen* or youth* or young adult* or young people*
#11 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10
#12 MeSH descriptor: [Smoking] explode all trees

#13 MeSH descriptor: [Tobacco Smoke Pollution] explode all trees
#14 MeSH descriptor: [Tobacco Use Cessation] explode all trees
#15 MeSH descriptor: [Smoking Cessation] explode all trees”

#16 MeSH descriptor: [Tobacco Use Cessation Products] explode all trees
#17 smok* or cigarette* or e-cig* or ecig* or electronic cig* or tobacco
#18 #12 or #13 or #14 or #15 or #16 or #17

#19 MeSH descriptor: [Family] explode all trees

#20 MeSH descriptor: [Caregivers] explode all trees

#21 parent* or mother* or maternal or paternal or father* or Caregiver* or care giver* or family or families or
Household* or Home or homes or house* or Housing or residence* or residential
#22 #19 or #20 or #21

#23 MeSH descriptor: [Health Behavior] explode all trees

#24 MeSH descriptor: [Health Promotion] explode all trees
#25 MeSH descriptor: [Health Education] explode all trees

#26 MeSH descriptor: [Program Evaluation] explode all trees

#27 MeSH descriptor: [Patient Education Handout] explode all trees
#28 MeSH descriptor: [Behavior Therapy] explode all trees
#29 MeSH descriptor: [Counseling] explode all trees

#30 MeSH descriptor: [Evaluation Studies as Topic] explode all trees
#31 MeSH descriptor: [Pilot Projects] explode all trees

#32 intervention* or evaluation* or effectiveness or health promotion* or Preventive program* or prevention
program* or behavior therap* or behavior modificat* or pilot project* or pilot program*
#33 #23 or #24 or #25 or #26 or #27 or #28 or #29 or #30 or #31 or #32
#34 #11 and #18 and #22
#35 #33 and #34
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TABLE 2: EVIDENCE RATING CRITERIA
LEVEL OF EVIDENCE

EVIDENCE RATING

EVIDENCE CRITERIA: TYPE

EVIDENCE CRITERIA: STUDY RESULTS

Evidence-Based

Scientifically Rigorous

Peer-reviewed study results are drawn
only from:
• Randomized controlled trials, and/or
• Quasi-experimental studies with prepost measures and control groups

Preponderance of studies have statistically
significant favorable findings

Moderate Evidence

Peer-reviewed study results are drawn
from a mix of:
• Randomized controlled trials
• Quasi-experimental studies with prepost measures and control groups
• Quasi-experimental studies with prepost measures without control groups
• Time trend analyses

Preponderance of studies have statistically
significant favorable findings

Expert Opinion

Grey literature

Experts deem the intervention as favorable
based on scientific review

Emerging Evidence

Peer-reviewed study results are drawn
from a mix of:
• Randomized controlled trials
• Quasi-experimental studies with prepost measures and control groups
• Quasi-experimental studies with prepost measures without control groups
• Time trend analyses
• Cohort studies

Studies with a close-to-evenly distributed
mix of statistically favorable and not
significant findings
Only cohort studies with preponderance of
statistically significant favorable findings

Grey literature

Experts deem the intervention as favorable

Peer-reviewed study results are drawn
from a mix of:
• Randomized controlled trials
• Quasi-experimental studies with prepost measures and control groups
• Quasi-experimental studies with prepost measures without control groups
• Time trend analyses
• Cohort studies

Studies with a close-to-evenly distributed
mix of statistically favorable, unfavorable,
and/or not significant findings

Grey literature

Experts deem the intervention as having
mixed evidence

Peer-reviewed study results are drawn
from a mix of:
• Randomized controlled trials
• Quasi-experimental studies with prepost measures and control groups
• Quasi-experimental studies with prepost measures without control groups
• Time trend analyses
• Cohort studies

Preponderance of studies do not have
statistically significant findings or have
statistically significant unfavorable findings

Grey literature

Experts deem the intervention as being
ineffective or unfavorable

Evidence-Informed

Mixed Evidence

Evidence-Based or
Evidence-Informed
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USA

USA

USA

USA (Baltimore)

Borrelli (2016)

Bundy (2018)*

Butz (2011)

Butz (2019)*

Iran (Tehran)

Baheiraei (2011)

USA

Australia

Armstrong (2000)

Borrelli (2010)

China
(Shanghai)

Abdullah (2015)

USA

China (Hong
Kong)

Abdullah (2005)

Blaakman (2015)

COUNTRY

STUDY

Home-based (following ED visit)

Hospital and home

Telephone counseling for an
educational intervention

Community (home and telephone)

Hospital in-patient settings and
clinics, and Latino cultural events

Community (home)

Recruited from health centers,
intervention face-to-face and
telephone

Community (child health nurse
home visits)

Community (households)

Community (maternal and child
health centers)

SETTING

TABLE 3: STUDY CHARACTERISTICS

Children with physician diagnosed
persistent asthma, having two or
more ED asthma visits or more
than one hospitalization over the
past 12 months and residing in the
Baltimore metropolitan area

Inner-city children with asthma and
SHSe

5 2-1-1 centers chosen via
competitive applications for a
national grants program

Parents of children with asthma and
healthy children (ages 3-17 years)

Latino caregivers who smoked and
had a child with asthma under 18
years of age

Pre-term infants and SHSe

Nonsmoking children aged less than
1 year, exposed to their fathers’ or
mothers’ smoking, and recruited
from a health center in southern
Tehran

Families with an infant and whose
English literacy skills enabled them
to complete a questionnaire

Smoking parents or caregivers who
had a child aged 5 years or younger

Smoking mothers and fathers with
young children aged 5 years

TARGET SAMPLE

222 inner city children ages 3-12

126 children

2345 households at five 2-1-1
organizations

560 smoking primary caregivers of
children with asthma and healthy
children

133 caregivers

165 caregivers and their infants
born at ≤ 32 weeks’ gestational age,
within 6 weeks of discharge from
the NICU

130 children

181 families; Intervention (n=90),
Control (n=91)

318 families

952 families

SAMPLE SIZE

STUDY SAMPLE

Prospective randomized
controlled trial

3-arm RCT

RCTs; 1st was
efficacy trial, 2nd was
effectiveness trial, 3rd was
a generalizability trial,
[4th-5th not described in
article]

RCT

RCT

RCT

RCT

RCT

RCT

RCT

STUDY DESIGN

FIGURES AND TABLES
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COUNTRY

USA

Hong Kong,
China

China (Hong
Kong)

Italy

New Taipei City,
Taiwan

USA

USA

USA

USA

STUDY

Caldwell (2018)*

Chan (2005)

Chan (2006a)

Chellini (2013)

Chen (2016)

Chilmonczyk (1992)

Collins (2015)

Collins (2018)*

Conway (2004)

TABLE 3: Continued
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Community (home)

Community (home)

Community (home and telephone)

Pediatric well visit

Community (schools)

Pediatric well visit

Hospital (pediatric ward/outpatient
departments)

Hospital (pediatric ward/outpatient
setting)

Elementary school-based
recruitment; Face-to-face or
telephone motivational interviewing
sessions

SETTING

Latino children

Tobacco-smoking parents living in
low-income, urban communities
with children <11 years old exposed
daily to tobacco smoke in the home.
Additional inclusion criteria: daily
smoker, >17 years old, and speaking
English

Underserved children’s exposure to
tobacco smoke

Infants exposed to second hand
smoke

School-aged children’s reduction
of SHSe

Children exposed to SHS

Non-smoking mothers of sick
children admitted to the pediatric
ward/smoking husbands living in
the same household

Parents of sick children who smoked

Elementary schools with high
enrollment percentages of African
American children in fourth grade
across 5 counties in a Southeastern
state

TARGET SAMPLE

143 Latino parents of children aged
1 to 9 who reported smoking at least
6 cigarettes a
week

334 providers. 327 participants
(n=163 AAR and counseling, n=164
AAR and control)

300 families

103 mothers smoking ≥ 10
cigarettes/d with infants presenting
to a well-baby check

75 parent and child dyads in 6
elementary schools (grades 3 to 6)

218 women 30 to 49 years of age
with children

1483 mothers of sick children

80 parents of sick children
presenting to a clinic or admitted to
a children’s ward of a major Hong
Kong hospital

453 parents and or caregivers

SAMPLE SIZE

STUDY SAMPLE

Two group, randomized
control trial

RCT

Two-arm randomized trial

RCT

Single-blind, two-group,
repeated-measures
clustered randomized
controlled trial design

Two-group randomized
controlled trial

RCT

RCT

2-group RCT with
repeated measures

STUDY DESIGN

FIGURES AND TABLES

COUNTRY

United Kingdom

USA

USA

Australia

USA

United States
(Baltimore)

Turkey

USA

Norway

Sweden

United States
(Ohio)

STUDY

Cooper (2014)

Culp (2007)

Curry (2003)

Daly (2016)

Davis (1992)

Eakin (2014)

Ekerbicer (2007)

Emmons (2001)

Eriksen (1996)

Fossum (2004)

French (2007)

TABLE 3: Continued

Birthing hospital plus home visit

Child health centers

Clinic based well-child intervention

Recruitment at community health
centers, home based intervention

Private school primary grades 3-5

Head Start Program

Telephone smoking cessation
helpline

Community well-child health clinics

Pediatric clinics serving ethnically
diverse population of low-income
families

Community (home)

Community (antenatal clinic)

SETTING

English-speaking women who
delivered healthy babies, resided in
Franklin County, Ohio, and reported
quitting smoking during pregnancy
and at least 7 days before delivery

Swedish mothers who had given
birth to a healthy child

Families bringing their children to
the participating health centers for
6-week, 2 or 4 year well-child visits

Diverse low-income populations

Primary school students

Children aged 6 months to 6 years
whose caregivers reported a smoker
living in the household and who
spoke English

Women smokers with young
children (under the age of 6)

Infants exposed to second hand
smoke

Self-identified women smokers
whose children received care at
participating clinics

Pregnant women who smoked

Pregnant women who smoked

TARGET SAMPLE

97 in the baseline group and 122 in
the intervention group

26 mothers in the intervention group
and 15 in the control group

443 families initially, 80 families
dropped out

291 participants

347 students

350 children were recruited

873 mothers

1424 parents of children aged 0 to
4 years attending well-child health
checks

303 women smokers

355 pregnant women

1050 smoking 12- to 24-week
pregnant women who currently
smoke 5 or more cigarettes/d who
smoked at least 10 cigarettes/d
before pregnancy

SAMPLE SIZE

STUDY SAMPLE

Pilot study; Prospective
two-group design

RCT

Randomized, parallel
group, clinical trial

Randomized control study

Comparison of two
groups with different
interventions

Randomized trial with two
implementation groups, no
controls

Quasi-randomized

Cluster randomized
controlled trial

Two-arm randomized
trial (usual care vs.
intervention)

Quasi-experimental
Design

Double-blind, randomized,
placebo-controlled trial

STUDY DESIGN

FIGURES AND TABLES
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COUNTRY

United States
(North Carolina)

United States
(Ohio)

Netherlands

United States
(Rochester, NY)

Germany

Armenia

STUDY

Greenberg (1994)

Groner (2000)

Hafkamp-de

Halterman (2011)

Hannover (2009)

Harutyunyan (2013)

TABLE 3: Continued
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Home visits

Maternity hospitals

School, with intervention in the
home

Well-child care centers in Rotterdam

Primary care center in a large urban
children’s hospital

In the home

SETTING

Households with a nonsmoking
mother and at least 1 child 2-6 years
of age residing with at least 1 daily
smoker

Women who gave birth in one of six
hospitals In the study region, a part
of Mecklenburg-West Pomerania

Children aged 3 to 10 years with
persistent, physician-diagnosed
asthma in the Rochester City School
District, with consent of the child’s
primary care provider to participate
in the study

Children born between April 2002
and January 2006 attending wellcare visits at 16 well-care centers.
The centers were randomized into 8
intervention and 8 control centers

Female caregivers (16 years and
older) who accompanied a child
(under 12 years) to the Primary Care
Center of Columbus Children’s
Hospital for a health care visit for
any chief complaint or well-child
examination

Infants weighing at least 2000 g at
birth, free of significant postnatal
medical problems, and residing in
Alamance or Chatham County in
central North Carolina

TARGET SAMPLE

250 households

Baseline data is available for 644
women; follow up assessments were
available for 566 women after 6
months, 529 after 12, 490 after 18,
and 483 after 24 months.

530 children from 67 schools and
preschools

7775 children

479 mothers

933 total started the study, 659
completed it; 168 infants in the
reduced data collection groups

SAMPLE SIZE

STUDY SAMPLE

RCT

Two-armed randomized
controlled trial

Randomized trial, with
children stratified by
smoke exposure in the
home and randomized to a
school-base care group or
a usual care group

RCT

RCT

RCT

STUDY DESIGN

FIGURES AND TABLES

United States
(California)

Canada

USA

The Netherlands

Scotland

Hovell (2009)

Hughes (1991)

Hughes (2018)*

Hutchinson (2017)*

Irvine (1999)

United States
(California)

Hovell (2000)

United States
(California)

Canada

Herbert (2011)

Hovell (2002)

COUNTRY

STUDY

TABLE 3: Continued

Community (home)

Home-based (6 sessions)

Home-based

Homes and well-child clinics

Community (home)

Community (home)

Low income homes in San Diego
county, California

Community (home)

SETTING

Families with an asthmatic child
aged 2-12 years living with a parent
who smoked

Families with children ages 0-13
with a high risk of asthma and
passive smoking exposure

Participants from predominantly
low-income households with an
adult smoker and a child under 14
years of age

Patients admitted to the Izaak
Walton Killam Children’s Hospital
with a diagnosis of asthma in the
preceding 5 years

WIC clients in San Diego,
California

Latino or Hispanic families with an
asthmatic child who lived in a home
with a smoker and was exposed to at
least 6 cigarettes in the past week

English and Spanish speaking
mothers who smoked at least two
cigarettes a day and exposed their
child aged under 4 years to the
smoke from at least one cigarette
a day

Families connected with public
health nursing offices, family
resource centers, daycare centers,
and kindergartens in Prince Edward
Island, with at least one cigarette
smoked daily in the home, children
up to 5 years of age residing there,
and one parent (smoker or not)
willing to participate

TARGET SAMPLE

501 families

58 families

298 homes

95 children

150 families

204 Latino children ages 3-17 years
with asthma

108 mothers smoking at least 2 CPD
with children under 4 years, using a
supplemental nutrition program

60 families

SAMPLE SIZE

STUDY SAMPLE

RCT

RCT

A randomized trial with
two groups—intervention
and control

RCT

Two-group, repeated
measures RCT

RCT

Randomized double blind
controlled trial

RCT

STUDY DESIGN

FIGURES AND TABLES
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COUNTRY

USA

Finland

USA (Atlanta,
GA)

USA (WA)

USA
(Philadelphia)

USA (MI)

Turkey

USA (FL)

Germany

Catalonia, Spain

USA (FL)

USA (CA)

STUDY

Joseph (2014)

Kallio (2006)

Kegler (2015)

Krieger (2005)

Lepore (2018)*

McIntosh (1994)

Nacaroglu (2017)*

Nicholson (2015)

Nuesslein (2006)

Ortega (2015)

Patel (2012)

Phillips (2012)

TABLE 3: Continued
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NICU

Urban pediatric Emergency
Department

Primary care well-child visit

Pediatric clinic

Pediatric oncology hospital setting

Allergy and Immunology
Department of Dr. Behcet Uz
Children’s Hospital

Pediatric pulmonary clinics in U
of MI

Telephone counseling

Community (home)

Community (2-1-1 Information and
Referral System)

Pediatric well-child visits

Pediatric clinic in Minneapolis,
Minnesota

SETTING

Mothers of infants admitted to the
NICU at Loma Linda University
Children’s Hospital, who had a
history of tobacco use during or
within 1 year before pregnancy but
who were not currently smoking

Children under 36 months with
caregivers who smoke brought to a
pediatric ED

Babies whose parents were smokers

Mothers attending participating
pediatric practice and self-reporting
smoked at least 10 CPD

Parents (at least 1 adult smoker in
home) of children under treatment
for cancer

Children younger than 3 years with
episodic wheezing whose parents
did not smoke in space shared by
children but did have a smoker in
the home

Parents of children with asthma

Parents/caregivers

Families in low-income households
with children with asthma

Families with smoke-free homes in
low-income households

Families presenting at a well-baby
clinic with a child 5 months old.

Parents who smoked and their
children presenting for well-child
visits

TARGET SAMPLE

54 enrolled in study and randomized

40 randomized families

1101 families

40 mothers

119 families randomized

193 randomized into intervention
and control groups

92 families randomly assigned

327 were randomized (164-control
and 163-intervention)

274 randomized participants

498 randomized into Intervention
(246) and Control (252)

1062 families (Intervention= 540;
Control = 522)

80 parents

SAMPLE SIZE

STUDY SAMPLE

Prospective randomized
clinical trial; RCT

RCT; pilot study. This was
a prospective 6-month
follow-up pilot study of a
convenience sample

RCT

RCT

RCT

RCT

Experimental design

RCT

RCT

RCT

Randomized prospective
intervention trial

Observational, quasiexperimental

STUDY DESIGN

FIGURES AND TABLES

USA (TX)

Canada

England
(Nottingham
City and
Country)

USA (Baltimore)

Israel

The Netherlands

Ratner (2001)

Ratschen (2018)*

Rice (2018)*

Rosen (2018)*

Schonberger (2005)

USA (WY)

Pulley (2002)

Ralston (2013)

USA (TX)

Prokhorov (2013)

USA

USA (NC)

Pollak (2015)

Ralston (2008)

COUNTRY

STUDY

TABLE 3: Continued

Community

Home-based with child biomarker
and home air quality feedback

Home-based (4 home-visits during
the 5 week study)

Home-based (educational home
visits and feedback air quality) and
telephone counseling

Hospital (time of birth) and
Community (telephone)

Community (hospital)

Community (hospitalization for
Respiratory Illness)

Maternity patients

Home-based intervention

Community (home)

SETTING

Pregnant moms whose child would
be high-risk for developing asthma

Parents from families in which
smoking occurred were recruited
from areas adjacent to NA’AMAT
child day care centers by using the
snowball technique

Women > 18 years of age and either
pregnant nonsmokers or post-partum
(any smoking status) with an infant
age 0-12 months

Caregivers resident in Nottingham
City and County, England who
were at least 18 years old, the main
caregiver of a child aged under 5
years living in their household, and
reported that they were smoking
tobacco inside their home

Mothers who had quit smoking
during pregnancy

Parents who smoke of a hospitalized
children

Parents of children hospitalized for
respiratory illness

Mothers who smoked >5 cigarettes
a day prenatally, planned to
breastfeed, planned to be discharged
with the baby, and had no significant
health problems

91 households (with a child under
18 years of age and two adults, one
of whom was a smoker)

Pregnant Latinas and their partners
who smoked from 10 county health
departments

TARGET SAMPLE

476 randomized to intervention and
control groups

26 of the 29 recruited families
completed the study

50 women, 32 had infants and 18
were pregnant at time of enrollment

205; 103 to intervention and 102 to
usual care

251 mothers

62 parents randomized; 41
completed study

42 randomly assigned parents

29 mother-infant pairs

91 households randomized

348 randomized couples

SAMPLE SIZE

STUDY SAMPLE

RCT

Single group pre- and
post-test design

A single arm, unmasked
clinical trial

Open label, parallel, RCT

RCT

RCT

RCT

Longitudinal quasiexperimental pilot study

RCT

RCT

STUDY DESIGN

FIGURES AND TABLES
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COUNTRY

The Netherlands

United Kingdom

USA (OR)

US (Houston,
TX)

US (Los
Angeles, CA)

US (Memphis,
TN)

Germany
(Federal State of
MecklenburgWest Pomerania)

US (Portland,
Oregon)

Italy (Rivoli)

US

STUDY

Schuck (2014)

Semple (2018)*

Severson (1997)

Stotts (2012)

Streja (2014)

Tyc (2013)

Ulbricht (2014)

Van’t Hof (2000)

Vineis (1993)

Wahlgren (1997)

TABLE 3: Continued
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Ill-child healthcare setting (pediatric
allergy clinic)

Community (population based
survey) and well-child health care
visit

Well-child healthcare setting
(hospitals and well-baby visits)

Community (home and telephone)

Ill-child healthcare setting (hospital)

Community (home)

Ill-child healthcare setting (NICU,
respiratory)

Pediatric well-care visits

Home-based

Home-based telephone counseling

SETTING

Families of children with asthma (6
to 17 years) including at least one
parent who smoked in the home

Parents of newborn babies living in
the town of Rivoli before 3 month
compulsory vaccination

Postpartum women/new mothers
with a history of smoking who
reported smoking cigarettes 30
days before pregnancy and reported
to have quit smoking during their
pregnancy or within 30 days of
becoming pregnant

Households with at least one child
aged below 4 and at last one current
smoker

Parents or guardians of nonsmoking
children with cancer, <18 years, at
least 30 days post diagnosis, and
living with at least one adult smoker

Children 2-14 years of age with
asthma and a parent or guardian
from each child’s household

Primary caregivers of infants at high
respiratory risk in the NICU who
reported a smoker in the household

Mothers of newborns who were
currently smoking or had quit for
pregnancy

Disadvantaged mothers who were
exposed to SHS at home

Smoking parents

TARGET SAMPLE

91 families

1015 parents with 402 in the
intervention group and 613 in the
control group

287 women were enrolled with 141
in the experimental group and 146
in the control group

852 household completed the study
protocol: n=428 intervention group;
n=424 control group

135 parents or guardians

242 child/adult dyads

144 mothers with infants in the
NICU

2,901 randomized to minimal (usual
care) and Extended (received advice
and materials)

117 mothers

512 parents who were smokers
enrolled in RCT with children
between the 9 and 12 years old

SAMPLE SIZE

STUDY SAMPLE

Three-group RCT

Control trial with nonrandom assignment

RCT

RCT

RCT

RCT

Three-group RCT

RCT

RCT

RCT

STUDY DESIGN

FIGURES AND TABLES

US

US

US (MA)

Australia

Turkey

China

Wilson (2011)

Winickoff (2010)

Woodward (1987)

Yilmaz (2006)

Yu (2017)*

China

Wang (2015)

Wilson (2001)

Australia and
New Zealand

Walker (2015)

UK

Australia

Wakefield (2002)

Wiggins (2005)

COUNTRY

STUDY

TABLE 3: Continued

Home-based (baseline, 6 months, 12
months with in person counseling);
Mobile-based

Well-child healthcare setting (clinic
in a children’s hospital)

Well-child healthcare setting
(maternity hospital, peripartum)

Well-child healthcare setting
(hospital and community child
health checks)

Ill-child healthcare setting
(respiratory disorders)

Community (pediatric pulmonary
service of a pediatric hospital)

Community (Well-child visit)

Community (preschools)

Community (homes)

Ill-child healthcare setting (hospital
outpatient clinics for children with
asthma)

SETTING

Parents of newborns

Mothers with children attending
well-child clinic or with any primary
complaint

Parents of newborn babies whose
mothers smoked during pregnancy

Mothers and fathers of newborns
recruited on the postnatal ward
who were current smokers or recent
quitters

Caregivers of children aged 3 to
12 years with asthma and reported
smoke exposure

Parents of children 3 to 12 years
of age with asthma who were ETS
exposed

Women from culturally diverse
background with infants in two
disadvantaged boroughs of London,
UK

Children ages 5-6 and their
caregivers from six districts and
one county in Changsha in families
where one or more parent/caregiver
smoked

Indigenous mothers/infants from
homes with more than one smoker

Families with children between 1
and 11 years of age with doctorconfirmed asthma who attended
pediatric outpatient clinics at two
metropolitan hospitals

TARGET SAMPLE

RCT

Quasi-experimental RCT

RCT

RCT

RCT with two intervention
groups

RCT

Single-blind randomized
trial

Control trial with
alternation by week of
attendance at clinic

STUDY DESIGN

342 (114 in each of the three groups) Single-blind randomized
control trial

363 mothers with 111 in intervention RCT
1, 131 in intervention 2, and 121 in
control

184 parents

101 mothers and fathers with 48
in the intervention group and 53 in
control group

352 caregivers with 178 in the
intervention group and 174 in the
control

87 parents

731 mothers with 183 allocated to
support health visitor intervention,
184 to community group services
intervention, and 364 to control
group

65 smoker caregivers and their
children with 33 in the intervention
group and 32 in the control group

293 mother/infant dyads

Of 378 eligible, 292 participated
with 143 in the intervention group
and 149 in the control group

SAMPLE SIZE

STUDY SAMPLE

FIGURES AND TABLES
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Turkey

US

China

Yucel (2014)

Zakarian (2004)

Zhang (1993)

Community (school)

Well-child healthcare setting
(community clinic)

Community (home and hospital)

SETTING

Children in grades 1-7 from 23
primary schools and their fathers

English or Spanish-speaking
smoking mothers with children aged
4 or younger

Mothers of children aged 1-5 who
lived in the Cengizhan district of
Izmir in Turkey, who smoked and/or
whose spouses smoked

TARGET SAMPLE

20,382 children with 10,395 in the
intervention group and 9987 in the
control group

150 mothers with 76 in the
intervention group and 74 in the
control group

80 mothers with 40 in the intensive
intervention group and 40 in the
minimal intervention group

SAMPLE SIZE

STUDY SAMPLE

* Indicates a study from the most recent literature searches (n=13). The other studies are from the Behbod et al., 2018 systematic review (n=76).

COUNTRY

STUDY

TABLE 3: Continued

Control trial

RCT

RCT

STUDY DESIGN

FIGURES AND TABLES
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COMPARISON GROUP

Only received the stage matched
self-help materials by mail

Received a ‘placebo’
intervention. (counseling on child
development)

Comparison group was
encouraged by the nurse to access
existing community child health
services. (The nurse provided
written information on the service
and how to access the closest
child health center)

The control group received usual
care including usual health visits
for checking the infants’ growth
and developmental milestones

Comparison group received brief
asthma education at baseline only

STUDY (N=89)

Abdullah (2005)

Abdullah (2015)

Armstrong (2000)

Baheiraei (2011)

Blaakman (2015)

Counselling provided by 1 of 2 research nurses trained in motivational
interviewing and actively supervised by an expert in the field. Sessions included
smoking cessation or relapse prevention counselling for willing caregivers who
were current or former smokers, while second-hand smoke exposure control
efforts were explored and reinforced for all. Motivational interviewing technique
used: elicit-provide-elicit. Trialists also offered information on resources (e.g.
smokers quit line, pharmacotherapy)

Mothers of the intervention group were provided 3 counseling sessions, one of
which was face to face and 2 of which were by telephone. Fathers were provided
3 counseling sessions by telephone. Parents were also given an educational
pamphlet and a sticker depicting a smoke-free home. Changes in infant urinary
cotinine levels, parental cigarette consumption in the presence of the child, and
home- and car-smoking bans were assessed.

A total of 181 families were recruited to the study in the immediate postnatal
period on the basis of a self-report questionnaire relating to known family
vulnerability factors. Families were assigned randomly to intervention (90),
or control (91) groups. The intervention group received a series of home visits
from a child health nurse (weekly to 6 weeks, fortnightly to 3 months), with
a subgroup receiving home based short-term dynamic therapy from a social
worker. Parent/family function was assessed at inception and at 4 months by
the Parenting Stress Index and the Edinburgh Post Natal Depression Scale. At 4
months the quality of the home environment was assessed, utilizing the Home
Observation for Measurement of the Environment Inventory, as were child
and family health parameters and satisfaction with the community child health
service.

Smoking parents or caregivers who had a child aged 5 years or younger at home
were randomized to the intervention group (n=164) to receive smoking hygiene
intervention or to the comparison group (n=154). The intervention was delivered
by trained community health workers. Outcomes were assessed at 2- and 6-month
follow-up

Participants were randomly allocated into 2 groups: the intervention group
received printed self-help materials and three-session telephone-based smoking
cessation counselling delivered by trained counselors. The control group received
printed self-help materials only. A structured questionnaire was used for data
collection at baseline and at 1, 3 and 6 month follow up. Authors used the
Transtheoretical Model to guide intervention. Educational materials were given
based on parent’s ‘stage of change.’

DESCRIPTION OF INTERVENTION

TABLE 4: INTERVENTION DESCRIPTIONS

8 months

3 months

4 months

6 months

6 months

STUDY LENGTH

Baseline, 5 and 8 month
follow-up

Baseline, 3 month
follow-up

Baseline, 6 weeks and 4
month follow-up

Baseline, 6-month
follow-up

Baseline, 1, 3, 6-month
follow-up
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COMPARISON GROUP

No comparison group

No comparison group

No comparison group

Control group-asthma education
during 4 nurse home visits

The control group received 3
home nurse visits over 3 months
to provide standard education

Control group received timeand attentions-matched health
education materials

Comparison group received
healthy diet counselling for
their sick children as a placebo
intervention

Comparison group received
normal care by nurses

STUDY (N=89)

Borrelli (2010)

Borrelli (2016)

Bundy (2018)*

Butz (2011)

Butz (2019)*

Caldwell (2018)*

Chan (2005)

Chan (2006a)

TABLE 4: Continued

6 weeks

12 months

3 months

STUDY LENGTH
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Mothers received information from nurses including standardized health
advice, booklet about preventing child exposure to passive smoking, booklet to
give to fathers on quitting smoking, a no smoking sign to place in the home to
remind the father not to smoke, and a telephone reminder 1 week later.

Individualized motivational intervention for 30 minutes with nurse counsellor;
appropriate stage-matched intervention used to “increase motivation and lower
resistance to quit”; telephone reminder 1 week after the intervention.

Recruitment from 14 urban and rural elementary schools. Two group randomized
controlled trial. Parent/Caregiver smokers were offered a tailored cessation
intervention in years 1 and 2 consisting of 8 individual face-to-face or telephone
Motivational Interviewing sessions plus self-help materials and 8 weeks of
nicotine replacement therapy. Self-report smoking status and saliva cotinine were
obtained at baseline, the end of treatment (EOT) and/or year 2, and in the year 4
follow-up.

Intervention (INT) was a home-based asthma follow-up after ED visit and two
visits for an environmental control educational program delivered by trained
nurses and nurse practitioners to the child and caregiver. For caregivers of
children with positive cotinine results, brief motivational interviewing sessions
were conducted to implement total home smoking ban.

12 months

1 month (pilot
study)

2 years

12 months

3-arm study: Health coach/air clear group—two air cleaners and four 30- to
6 months
45-minute nurse health coach home visits, and a behavioral intervention to reduce
child second-hand smoke exposure. Air cleaner group-two air cleaners and 4
asthma education sessions

The intervention consists of three mailings and one brief coaching call delivered
by 2-1-1 staff over 6 weeks. Emphasizes establishing a smoke-free home rather
than smoking cessation.

Study tested two aims: 1) the teachable moment-whether SHSe feedback
motivates cessation in parents of children with asthma versus parents of
health children and 2) whether greater intervention intensity (enhanced PAM
intervention) produces greater cessation than a previously tested intervention.

Group 1: Behavioral action model (BAM). The model focused on increasing the
smoker’s self-efficacy to quit by teaching problem solving and coping skills.
Group 2: Precaution adoption model (PAM). This model used feedback on the
caregiver’s carbon monoxide level and the child’s second-hand smoke exposure,
using motivational interviewing techniques. Eight weeks of transdermal nicotine
patches were available free of charge if participants were ready to quit.

DESCRIPTION OF INTERVENTION

Baseline 3, 6 and 12
month follow-up

Baseline and 1 month
follow-up

Baseline, EOT (year 2)
and 4 year follow-up

Baseline, 3, 6 and 12
month follow-up

Baseline, 6 months

Baseline, EOT and 2
month follow-up

Baseline, 2, 4,6 and 12
months

Baseline EOT 2 and 3
month follow-up

DATA COLLECTION

FIGURES AND TABLES

COMPARISON GROUP

Comparison group received selfhelp booklet only

Comparison group received
materials related to tobacco
information by mail 4 times
during the same time period
instead of the intervention
sessions

Comparison group received
normal well visit

Standard care control group;
They were mailed educational
materials identical to the
intervention group

Control group received print
materials and telephone nutrition
education

STUDY (N=89)

Chellini (2013)

Chen (2016)

Chilmonczyk
(1992)

Collins (2015)

Collins (2018)*

TABLE 4: Continued

To test whether integrating assessments and decision aids within the EHR could
improve the quality and standardization of clinic interventions for tobacco,
the study team examined the effects of a multi-level programs (Kids Safe and
Smokefree (KiSS)) that linked a primary care, clinic-level intervention with
individual telephone counseling for child TSE reduction and parent smoking
cessation. In this 2-arm randomized controlled trial, the study team trained
pediatric providers in systems serving low-income communities to improve AAR
adherence by using decision aid prompts embedded in routine electronic health
record (EHR) assessments. Participants were randomly assigned to telephonebased behavioral counseling (AAR and counseling) or nutrition education (AAR
and attention control). Participants completed pre-randomization and 3 month
follow-up assessments.

Philadelphia Family Rules for Establishing Smoke-free 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 tobacco smoke exposure-protective
behaviors with the eventual goal of establishing a smoke-free home.

Once a family was selected for intervention, a report of the infant’s urinary
cotinine level along with a personalized letter to the mother to be signed was
returned to the child’s doctor. The letter outlined ways to reduce child ETS
exposure (identify location of smoking, wash hands after smoking, ensure day
care home is smoke-free, ask friends to avoid smoking in the presence of the
infant when visiting) but did not discuss cessation. The physician called the
mother by telephone to further explain the results.

Parent-child dyads received an interactive program comprising 3 weekly
group sessions and 1 individual telephone counselling session 4 weeks after
group sessions Control: Written materials related to tobacco information were
received by mail 4 times during the same time period instead of the intervention
sessions

Participants were asked about their smoking habits and about restrictions on
smoking in their homes and cars. All women received a self-help booklet
promoting Totally Smoke Free Homes and Cars (TSFHC), and 110 women
randomized to the intervention also attended brief counseling on second-hand
smoke exposure protection and received three gifts to remember the commitment
to TSFHC. Follow-up was conducted by phone after four months.

DESCRIPTION OF INTERVENTION

3 months

16 weeks

2 months

6 months

4 months

STUDY LENGTH

Baseline and 3 month
follow-up

Baseline and 16 week
EOT

Baseline and 2 month
follow-up

Baseline, 8 week, 20
week and 6 month
follow-up

Baseline and 4 month
follow-up
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COMPARISON GROUP

Comparison group: survey
completion only

Placebo, no NRT treatment

Control participants received
standard health department
services that did not include
home visitation

Comparison group received
normal well visit

Ture control group receiving
normal well visit

No true comparison group. All
three groups had one of three
smoking guides.

STUDY (N=89)

Conway (2004)

Cooper (2014)

Culp (2007)

Curry (2003)

Daly (2016)

Davis (1992)

TABLE 4: Continued
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Women were recruited through a media campaign that encouraged smokers to
call the Cancer Information Service (CIS) for assistance in stopping smoking.
Women smokers with young children (under the age of 6) who called the CIS
were given telephone counseling on quitting and were mailed one of three stop
smoking guides. One third of callers received Quitting Times, a guide written
specifically for women with young children; one third received the American
Lung Association guide, Freedom from Smoking for You and Your Family; and
one third received Clearing the Air, a guide developed by the National Cancer
Institute. Six months after calling the CIS, these women were contacted by
telephone to assess changes in smoking behavior.

This study was a 3 arm, cluster randomized controlled trial. Clusters were 39
community based well-child health clinics. Clinics were stratified according to
annual number of client appointments and then randomly assigned in a 1:1:1
ratio, (Intervention 1: Intervention 2: Control), with 13 clinics in each cluster.
Parents/care givers of infants in the intervention groups received a brief multistrategic intervention from child health nurses during clinic consultations.
Treatment condition 1 included computer delivered risk assessment and feedback
and nurse brief advice. Treatment condition 2 included all elements of Treatment
condition 1 with the addition of biochemical feedback of infant SHS exposure.

During the clinic visit, women received a motivational message from the child’s
clinician, a guide to quitting smoking, and a 10-minute motivational interview
with a nurse or study interventionist. Women received as many as 3 outreach
telephone counseling calls from the clinic nurse or interventionist in the 3 months
following the visit.

A 3 year quasi-experimental design, the intervention had the goals of promoting
the health and development of first-time mothers and infants through home visits
using an individualized manualized curriculum. On average, mothers were visited
10.9 times prior to the baby being born and an additional 20.7 times from when
their infants were born until the infants’ first birthdays.

A total of 1050 smokers joined the study and were randomly allocated to a
2-month supply of either NRT or identical dummy patches. Women’s smoking
was monitored 1 month after joining the study, at childbirth and at 6, 12 and 24
months afterwards. Babies’ health was monitored at birth and their development
and breathing problems were assessed when they were 2 years old.

6 home and telephone sessions over a 4-month period delivered by lay trained
bicultural and bilingual Latina community health workers. Focused on problem
solving aimed at lowering target child’s exposure to ETS in the household.
Intervention methods included contracting, shaping, positive reinforcement,
problem solving, and social support to assist families in achieving their ETS
goals.

DESCRIPTION OF INTERVENTION

6 months

1 year

12 months

3 years

2 years

12 months

STUDY LENGTH

Baseline EOT, and 6
month follow-up

Baseline EOT, and 12
month follow-up

Baseline, 3 and 12 month
follow-up

Baseline, 6 and 12 month
follow-up

Baseline, 1 month, 6
months, 1 year.

Baseline, immediately
post-intervention, 3 and
12 month follow-up

DATA COLLECTION

FIGURES AND TABLES

Comparison group received
well visit and no information on
smoking

Eriksen (1996)

Comparison group received
cotinine results only

Ekerbicer (2007)

Comparison group received
educational materials only

Comparison group received
educational materials only

Eakin (2014)

Emmons (2001)

COMPARISON GROUP

STUDY (N=89)

TABLE 4: Continued

2 self-administered questionnaires given to parents, 1 before the visit with the
health visitor [a different person than the physician], 2nd mailed to the parents
1 month after the visit, repeating the smoking questions from the first visit and
asking if smoking habits had changed. Intervention group received discussion
about harmful effects of SHS and how to prevent it, plus brochures on cessation.
The control group received nothing during the visit unless they asked for it, but
did receive brochures after returning the second questionnaire. The evaluation of
change in smoking behavior was based on comparing the 2 questionnaires and
the retrospective parental reports of change in questionnaire 2.

Participants were divided into an SH control group and an MI motivational
interviewing group. The SH group received in the mail a smoking cessation
manual, a passive smoke reduction tip sheet, and a resource guide. Feedback
about household nicotine levels was provided after the final follow-up
assessment. The MI group received a 30- to 45-minute motivational interviewing
session at the participant’s home with a trained health educator and 4 follow-up
telephone counseling calls. Feedback was provided from baseline household
air nicotine assessments and assessment of the participant’s carbon monoxide
level. Materials on quitting smoking and on passive smoke reduction were also
provided.

The study was divided into 2 phases. In the first phase, students’ exposure levels
to ETS were determined by a standard questionnaire and urinary cotinine tests.
In the second phase, 186 students with confirmed ETS exposure were randomly
assigned to two groups. Two phone interviews were conducted with the parents
of the first group regarding their children’s passive smoking status and its
possible consequences. A brief note concerning urinary cotinine test result was
sent to parents of the second group. Nine months after the initial urinary cotinine
tests, measurements were repeated in both groups.

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 SHS exposure. 350 children enrolled in Baltimore Head
Start whose caregivers reports a smoker living in the home were recruited.
Caregivers were randomized to MI plus education or education alone. The
primary goal of the intervention was to help caregivers implement a home
smoking ban to reduce the child’s SHS exposure

DESCRIPTION OF INTERVENTION

1 month

6 months

9 months

1 year

STUDY LENGTH

Baseline EOT, and 1
month follow-up

Baseline, 3 and 6 month
follow-up

Baseline EOT, and 9
month follow-up

Baseline EOT, 3, 6 and
12 month follow-up
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COMPARISON GROUP

The comparison group received
cotinine level measurement and
interviewing but not counseling

Comparison group received
routine home visit without any
prescribed focus on tobacco use.

Comparison group received usual
care

Comparison group received usual
care with advice on child safety

STUDY (N=89)

Fossum (2004)

French (2007)

Greenberg (1994)

Groner (2000)

TABLE 4: Continued
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The trial contained 3 groups: (1) Child Health Group (CHG)—smoking cessation
intervention focused on child’s health and exposure to ETS; (2) Maternal Health
Group (MHG)—smoking cessation intervention focused on effects of smoking
for the mother, together called the intervention group; and (3) Control Group
(CG)—no smoking cessation advice. The intervention was a 10-15 minute
counseling session given by a trained research nurse while the child was waiting
for his/her pediatric appointment. Intervention subjects were given a standardized
smoking cessation self-help manual Freedom From Smoking for You and Your
Family and instructions on its use, plus group-specific handouts emphasizing
motivation to quit and strategies for success. The control group was given safety
information tailored to the age of the child. Intervention group subjects were sent
reminder postcards at 2 weeks and 4 months and were contacted by phone at 1
and 6 months for follow-up.

Two groups (intervention and control) has data collected in the home at baseline
when the infants were about 18 days old and again at 7 and 12 months, and by
telephone interviews with the mother at 2-week intervals until 12 months; for two
more groups (reduced data collection), data were collected in the homes at 7 and
12 months of age. The intervention consisted of 4 nurse home visits during the
first 6 months of life which addressed passive smoking by the infant. It was based
on social learning theory and was developed through a series of pilot studies.

The 5As intervention was in 4 parts: (1) 5-minute visit by project director
during hospitalization congratulating the new mother on quitting smoking and
encouragement to stay smoke free; (2) home visit made at one week postpartum
by nurse offering encouragement to stay smoke free or to quit if smoking had
started again (motivational interviewing), with resource information given
to participant; (3-4) phone calls made at 1 and 2 months after baby’s birth to
reinforce the cessation message and offer support. Post-enrollment assessment
of smoking status of all participants (both groups) at 3 and 6 months after baby’s
birth was made by a telephone call from research assistants; those who remained
smoke free were asked to provide a saliva sample to confirm their status; the
sample was collected in the participant’s home by research personnel.

The aim of this study is to evaluate the effects of the counseling method “Smokefree children”, which focuses on protecting the infant. The mothers’ salivary
cotinine level was measured at enrollment and when the infant was 3 months of
age. Information on maternal smoking in the month preceding birth and at the
time when the child was 3 months of age was obtained by an interviewer in the
home of the mother. Counseling was provided by a child health nurse in the child
health clinic.

DESCRIPTION OF INTERVENTION

6 months

1 year

6 months

3 months

STUDY LENGTH

Baseline EOT, 1 and 6
month follow-up

Baseline EOT, and 7, 12
month follow-up

Baseline, 3 and 6 months

Baseline, 3 months

DATA COLLECTION

FIGURES AND TABLES

Comparison group received usual
treatment

Halterman (2011)

Comparison group received usual
care plus self-help materials for
each parent on quitting and on
ETS exposure.

Comparison group received usual
treatment

Hafkamp-de

Hannover (2009)

COMPARISON GROUP

STUDY (N=89)

TABLE 4: Continued

This study aimed to test the efficacy of an aid to cessation/relapse prevention
intervention for women postpartum: to trigger abstinence in women who smoked
throughout pregnancy and to keep women who quit smoking during pregnancy
from taking up smoking after delivery. The intervention group received a face-toface counseling session 40 days postpartum and two brush-up telephone sessions
4 and 12 weeks later.

Intervention consisted of directly observed administration of daily preventive
asthma medications by school nurses and a home-based environmental tobacco
smoke (ETS) reduction program for smoke-exposed children, using motivational
interviewing. One dose of study medicine was administered by the school nurse
each day the child attended school and additional doses were provided to the
child’s caregiver for administration days the child was not in school. Families of
smoke-exposed children in the treatment group also received at ETS reduction
program. The caregiver and an additional person who spends the most time with
the child received motivational interviewing on reducing smoke in the home
and brief smoking cessation counseling. The intervention consisted of a 20- to
30-minute in-home counseling session 2 to 3 weeks after baseline and 2 followup telephone counseling calls, 10-15 minutes each. Caregivers of children in the
control group were encouraged to contact their primary care provider (PCP) to
discuss their child’s persistent asthma symptoms, but no medications nor ETS
counseling were provided.

The Generation R Study, a prospective population-based cohort study was
applied for the intervention. When parent and child attended the well-child center
allocated to the intervention group, the professionals used a brief assessment
form regarding asthma-like symptoms and ETS exposure during the regular
visits at age 14, 24, 36, and 45 months. Depending on the parent answers, the
professionals could provide a leaflet about asthma, refer the child to additional
care, or discuss health risks of ETS for preschool children to determine whether
the parent was motivated to stop ETS exposure and provide them with an
information leaflet. The control centers applied usual practice which might
include addressing general health symptoms and ETS exposure (at least at 18
months) but not using a systematic assessment.

DESCRIPTION OF INTERVENTION

12 weeks

3 months

6 years

STUDY LENGTH

Baseline, 4 and 12 weeks

Baseline, 1 and 3 month
follow-up

Baseline EOT, 1 year and
6 year follow-up
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The comparison group, received a The objective of this trial was to test if parents’ participation in an intervention
brochure on ETS at baseline visit. based on an empowerment ideology and participatory experiences decreased the
number of cigarettes smoked in homes. The intervention included three weekly
2-hour group sessions followed by three weekly follow-up telephone calls
over six consecutive weeks. Data were collected in interviewer-administered
questionnaires at baseline and 6 months follow-up. The intervention was
designed to empower parents to make homes smoke-free rather than to quit
smoking. Both intervention and control groups received a brochure on ETS
during the baseline visit.

Mothers received the usual
nutritional counseling of the WIC
program and brief advice to quit
smoking and not expose their
children to ETS.

The control group received
baseline measures, post-asthma
education

The comparison group received
study measures but not
counseling or materials.

Herbert (2011)

Hovell (2000)

Hovell (2002)
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Hovell (2009)

1 year

6 months

4 months

STUDY LENGTH

This trial tested a combined intervention to reduce children SHS exposure and
help parents quit smoking. Each family had a study counselor who delivered an
intervention targeting SHS exposure reduction for the family’s youngest child
with a smoking cessation component individually tailored to each participant.
Treatment consisted of 14 biweekly counseling sessions over 6 months, 10
in person at home and 4 by telephone. For those who established a quit date,
additional telephone support was provided, as were health education materials on
quitting. Some participants received nicotine patches and/or gum.

18 months

This study tested the efficacy of coaching to reduce environmental tobacco smoke 13 months
ETS exposure among asthmatic Latino children. About 1.5 hours of asthma
management education was provided to both groups; intervention families also
received 7 in home coaching sessions (30-45 min. each) plus a booster phone call
over 3 months to reduce ETS exposure. Mothers also received “No Smoking”
signs and stickers.

This trial aimed to test the efficacy of behavioral counseling for smoking mothers
in reducing young children’s exposure to environmental tobacco smoke. Mothers
were given 7 individualized counseling sessions over 3 months, 3 in person and 4
by telephone. The sessions focused on goal setting. Mothers were provided with
“No Smoking” signs and stickers.

The aim of the intervention was to develop and test an intervention to reduce
children’s exposure to secondhand smoke at homes in Yerevan, Armenia.
Interviewers made 2 baseline visits 1 week apart and two 4-month follow-up
household visits to conduct measurements, surveys and the intervention. The
intervention included an in-person counseling session with the nonsmoking
mother and at least 1 daily smoker, distribution of tailored educational brochures,
demonstration of measurement of indoor particulate matter (at second baseline
visit) with feedback to survey participants on the quality of the air in their
household, and 2 follow-up counseling telephone calls 1 and 2 months after
the initial session. At baseline and 4-month follow-up, researchers conducted
biomonitoring (children’s hair) and surveys.

Comparison group received
educational materials
(distribution of standard leaflets).

Harutyunyan

DESCRIPTION OF INTERVENTION

COMPARISON GROUP

STUDY (N=89)

TABLE 4: Continued

Baseline, 3, 6, 12 and 18
months

Baseline, 4 month and 13
month follow-up

Baseline, 3,6, and 12
month

Baseline and 6 month
follow-up

Baseline, 4 month
follow-up

DATA COLLECTION

FIGURES AND TABLES

COMPARISON GROUP

The control group continued to
be cared for by their primary care
physicians and attended the clinic
only for assessments at the 4
specified periods.

Control homes had particle
monitors measure concentrations
during entire study; no light or
sound alerts or coaching sessions
were provided

Comparison group remained
unaware of the intervention
program and received
measurements only

Comparison group received
educational materials

STUDY (N=89)

Hughes (1991)

Hughes (2018)*

Hutchinson
(2017)*

Irvine (1999)

TABLE 4: Continued

The aim of the intervention was to investigate whether parents of asthmatic
children would stop smoking or alter their smoking habits to protect their
children from environmental tobacco smoke. Families in both intervention
and control group were visited at home at baseline and one year later; parents
completed a questionnaire and saliva samples were collected from the parents
and children to measure cotinine concentrations. At the first visit intervention
families received information on passive smoking including a discussion of
asthma, passive smoking, effects of ETS, ways to seek help in stopping smoking
or avoiding SHS exposure by the child. They received leaflets at the first visit and
by mail at 4 and 8 months after the visit.

The MI intervention consisted of 6 home-based sessions with the parents once
per month for about 60 minutes. The intervention program was based on the
principles of the reasoned action model and consisted of effective elements
of previous interventions. The sessions were focused on increasing parental
motivation and confidence to stop PS in their children. Parents received feedback
on the children’s urine cotinine concentrations during the second, fourth and last
sessions to increase parental awareness of PS in children. When applicable, both
parents were encouraged to participate in the intervention program, regardless if
they both smoked or not.

This is the first randomized trial to test automated, real-time, continuous particle
level feedback combined with brief individualized coaching over several months.
A multi-component intervention consisting of continuous lights and brief
sound alerts based on fine particle levels in real time and four brief coaching
sessions using particle level graphs and motivational interviewing techniques.
Motivational interviewing coaching focused on particle reduction to protect
children and other occupants from elevated particle levels, especially from
tobacco-related sources.

The intervention included regular 3-monthly clinic visits with the study nurse
coordinator and the study physician with additional visits as required. Families
were encouraged to telephone the study nurse or the physician if problems
arose. Each child received an individual asthma management program based on
information from the family and assessment of asthma control. Families received
an educational pamphlet and a nurse-administered asthma teaching program
specially designed for the study. A home visit was provided at the time of the
first clinic visit and another home visit during the second half of the active period
of the study with additional visits at the discretion of the nurse coordinator. The
home visit included discussion of cigarette smoking and cessation. All subjects
were assessed at 6, 9, and 12 months and 1 year after completing the active phase
of the study. Intervention participants went back to their regular physicians after
the 1-year active phase.

DESCRIPTION OF INTERVENTION

1 year

1 year

2 months

1 year

STUDY LENGTH

Baseline EOT, 1 year
follow-up

Baseline, 3, 6, 9 and 12
month follow-up

2 months

Baseline EOT, 6, 9 and
12 month follow-up
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COMPARISON GROUP

Comparison group received usual
care

Comparison group received
normal health education

Comparison group received
educational materials

No comparison group

Nutrition education attention
control (received AAR only)

Comparison group received
counseling on the health effects
of passive smoking

Comparison group given
educational materials

STUDY (N=89)

Joseph (2014)

Kallio (2006)

Kegler (2015)

Krieger (2005)

Lepore (2018)*

McIntosh (1994)

Nacaroglu
(2017)*
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Surveyed 237 patients eligible (do not describe criteria) and tested for ETS in the
children. Then kept only positive ETS families (193) and randomly divided into
an intervention group (received education information and informed them about
positive ETS reading) and no intervention group (given educational information
but not informed of child’s positive ETS reading). There was a 2-month followup where kids were tested again and the survey was repeated. Groups were
compared in terms of ETS levels and changes in family attitudes to smoking
indoors.

All subjects received counseling on the health effects of passive smoking and
advice to quit smoking inside the home. Treatment subjects were also mailed the
results of a urine cotinine test on their child and a self-help manual.

The KISS trial used a randomized, two-group design with measurement at
baseline, three-month (EOT) and 12-month follow-up. Control arm received
print materials and telephone nutrition education; intervention received up to 5
telephone counseling sessions and print materials.

Participants were randomly assigned to either a comprehensive intervention
arm (high intensity) or a minimal intervention arm (low intensity). The 1-year
long high-intensity arm included CHW conducted home environmental
assessments (4-8 visits) and were guided by the social cognitive theory and the
transtheoretical stages of change model. The low-intensity group received a
single CHW visit.

The Smoke-Free Homes intervention, designed for simple and widespread
delivery, consisted of 3 mailings and 1 coaching call.

The STRIP project is a randomized, prospective intervention trial aimed at
decreasing the exposure of the intervention children to known environmental
cardiovascular risk factors. The families of the intervention and control groups
met a pediatrician and a dietitian first at 1- to 3-mo intervals and at4- to 6-mo
intervals, respectively. After the age of 2 y, the visits of both groups took place
at 6-mo intervals. When the children of the control group reached age 7, they
visited the research personnel only once a year. Intervention families received
individualized and detailed child-targeted lifestyle counseling at each well-child
visit, given by a pediatrician and dietitian. At age 5 visit received a booklet about
the adverse health effects of smoking.

Children in intervention group had serum cotinine measured with lead screening.
Laboratory results were sent to providers and parents and a counselor proactively
contacted parents to offer an eight-session telephone intervention to help parents
stop smoking. The comparison group, a historical control, received usual care.

DESCRIPTION OF INTERVENTION

2 months

6 months

1 year

6 months

6 months

8 years

8 weeks

STUDY LENGTH

Baseline and 2-month
follow-up

Baseline, 6 month
follow-up

Baseline, 3-month (EOT)
and 12-month follow-up

Baseline EOT and 6
month follow-up

Baseline, 3 and 6 month
follow-up

Baseline, 8 year followup. Did not disclose all
data collection points

Baseline, 8 week followup

DATA COLLECTION
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Comparison group received
routine education

Comparison group received
weekly encouragement to remain
smoke free

Comparison group received
written materials

Comparison group received
written materials

Comparison group received usual
care

Patel (2012)

Phillips (2012)

Pollak (2015)

Prokhorov (2013)

Pulley (2002)

Comparison group received usual
care

Nuesslein (2006)

Comparison group received usual
care

Comparison group was advised
on the negative health outcomes
associated with SHSe

Nicholson (2015

Ortega (2015)

COMPARISON GROUP

STUDY (N=89)

TABLE 4: Continued

The purpose of this longitudinal, five-week, quasi-experimental pilot study was
to determine whether ‘‘smoking hygiene,’’ an educational intervention, reduces
the frequency of respiratory symptoms experienced by infants whose mothers
both smoke and breastfeed. The frequency of respiratory symptoms experienced
by the infants in an intervention group were compared to a control group.

The EI materials, designed to increase the participants’ likelihood of adopting a
smoke-free indoor home air policy, included one culturally-appropriate bilingual
comic book for children and two fotonovelas for adults.

Two interventions were compared: (i) written materials plus nicotine replacement
therapy (NRT) to (ii) materials, NRT, and couple-based counseling that addressed
smoking cessation and couples communication.

Mothers randomized to the intervention group received enhanced support
in bonding with their newborn infants. Mothers received information about
newborn behavioral cues using books, DVDs and handouts. These materials
were purchased specifically for the study and were not available to mothers in the
control group.

The purpose of this project was to determine the impact of brief THS intervention
on smoking behaviors of caregivers of children seen in an urban pediatric ED. A
convenience sample of children < 36 months with caregivers who smoke brought
to a pediatric ED was recruited. Consented caregivers were randomized to a
control group who received routine education or intervention group who received
brief THS education.

A multicenter, open, cluster-randomized clinical trial in Catalonia. The 83
participating primary health pediatric teams of the Catalan Health Service
recruited 1101 babies whose parents were smokers. The intervention group (IG)
received a brief TSP intervention; the control group (CG) received the usual care

In a pediatrician’s practice 40 mothers were recruited who smoked ten or
more cigarettes per day according to their own statement. The pediatrician’s
intervention consisted in a short written advice to reduce tobacco consumption.
At the beginning of the study and six weeks later we obtained urine samples of
the mothers in order to measure the concentrations of the nicotine metabolite
cotinine. A subgroup of the study population was informed about the initial
concentration of cotinine, the other subgroup was not informed.

Families with at least 1 adult smoker who reported SHSe for their children
were randomized to control or intervention conditions and followed for 1 year
with 5 assessments. Both groups were advised of the negative health outcomes
associated with SHSe; the intervention group provided more in-depth counseling
from baseline to 3 months. Parents reported on household and car smoking
behavior, demographic, psychosocial, and medical/treatment-related information.

DESCRIPTION OF INTERVENTION

5 weeks

1 year

1 year

8 weeks postpartum

6 months

6 months

6 weeks

1 year

STUDY LENGTH

Baseline, 2 and 5 weeks

Baseline, 6 and 12
months

Baseline, end of
pregnancy and 12
months

Baseline, 8 weeks

Baseline EOT, 2, 4,6, and
24 week follow-up

Baseline EOT, 3 and 6
month follow-up

Baseline, 6 weeks

Baseline, 3 months EOT,
1 year follow-up
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COMPARISON GROUP

Comparison group received brief
anti-smoking message

Comparison group received
educational materials

No comparison group

Comparison group received
“Smoke Free Homes” resources
pack.

No comparison group

No comparison group

Comparison group received usual
care

STUDY (N=89)

Ralston (2008)

Ralston (2013)

Ratner (2001)

Ratschen (2018)*

Rice (2018)*

Rosen (2018)*

Schonberger
(2005)

TABLE 4: Continued
6 months

STUDY LENGTH
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The intervention group received standardized instruction from (specially
trained) nurses in three home visits: at the start at 4–6 months of pregnancy, at
8 months of pregnancy, and 1–3 weeks after birth. The instruction consisted of
recommendations to reduce environmental exposures, including mite and pet
allergens, food allergens, and passive smoking.

The intervention was designed to (1) allow objective assessment of child TSE,
via biomarkers (hair nicotine) and measurement of home air quality (air nicotine,
and particulate matter [PM2.5], (2) provide feedback to parents on objective
levels of child exposure and home air quality, and (3) use MIs as the primary
tools for communication with parents.

Intervention included two air purifiers and secondhand smoke education.
Participants had four home visits scheduled during the five-week study period.
Environmental monitoring occurred at baseline and during the fourth week of air
purifier use. Two air purifiers were placed in each home (adult/ infant bedroom
and the living area) after baseline air monitoring was completed and participants
were encouraged to keep air purifiers on during the remainder of the study. Saliva
samples were obtained from adult and infant participants during the second and
final home visit (pre- and post-intervention) for cotinine analysis as a biomarker
of SHS exposure.

The intervention comprised feedback on the air quality measured in the home;
behavioral support on how to create a smoke free home delivered by a specialist
smoke free home advisor (SFHA); and nicotine replacement therapy for
temporary abstinence or for cutting down tobacco smoking in the home, provided
at baseline, 7 and 12 weeks.

Nurse-delivered telephone support, relapse prevention training, and information
about the adverse effects of smoking and ETS.

2 years

6 months

5 weeks

12 weeks

12 months

Participants were randomized into either of two groups: (i) the intervention
2 months
group—a brief intervention recommending tobacco cessation followed by referral
to the state tobacco cessation quitline, or (ii) the control group receiving only an
age-appropriate injury prevention brochure that was also given to intervention
group.

Participants were randomized to receive either a brief anti-smoking message
and referral to the state’s quitline (control group) or a more extensive message
based on current clinical practice guidelines for office-based smoking cessation
counseling delivered by one pediatric hospitalist (intervention group). The US
Public Health Service’s clinical practice guideline entitled ‘‘Treating Tobacco
Use and Dependence’’ was the basis for the more extensive counseling session.

DESCRIPTION OF INTERVENTION

Baseline, 6 and 8 months
during pregnancy, 1
month after birth and 2
year follow-up

Baseline, 1 week, 1
month, 3 months EOT
6-month follow-up

EOT 5 weeks

Baseline, 7 and 12 weeks

Baseline, 6 and 12
months

Baseline, EOT and 2
month follow-up

Baseline, 3 and 6 month
follow-up

DATA COLLECTION

FIGURES AND TABLES

COMPARISON GROUP

Comparison group received
educational materials

Comparison group received
standard health service advice
on SHS

Comparison group received usual
care

Two control groups of usual
care and usual care with reduced
measurement (with reduced
follow-up thought to affect the
behavior of the control group)

Comparison group received
standard brochure describing the
importance of SHS exposure as
an asthma trigger

Control group received all study
measures but did not receive SHS
exposure counseling.

STUDY (N=89)

Schuck (2014)

Semple (2018)*

Severson (1997)

Stotts (2012)

Streja (2014)

Tyc (2013)

TABLE 4: Continued

Parents in the intervention group received a multicomponent behavioral program
delivered by trained counselors over 3 months. Counseling consisted of 3
individual, face-to-face biweekly 1-h sessions followed by 3 25-min telephone
sessions for a total of 6 individual contacts with their counselor. Parents also
received letters from their child’s physician at the start and end of the counseling
phase to acknowledge their participation and progress. They also received
literature about SHS-related health risks for children and for stress management.

The intervention was a tailored Spanish/English video addressing implications of
SHS exposure for children with asthma, possible efficacy of household exposure
reductions on the child’s health and frequency of asthma attacks, and strategies
to reduce household SHS exposure. A companion Spanish/English workbook
was also provided to reinforce messages in the DVD and to encourage discussion
among participating and non-participating household members. Brief counseling
consisted of asking participants to use the DVD and workbook only.

The intervention was a randomized-controlled pilot study of a brief, motivational
SHS exposure intervention was conducted with mothers of infants hospitalized
in a NICU, with the primary aim of reducing household SHS exposure via the
implementation of home and car smoking bans. Caregivers were randomized
to two sessions of motivational interviewing conducted in the hospital, usual
care, or usual care-reduced measurement with follow-up at 1- and 6-months post
discharge. The motivational interviewing group had 2 hospital-based sessions
of approximately 40 minutes each, 2 personalized letters, and 2 phone feedback
sessions targeting infant ETS reduction.

Forty-nine Oregon pediatric offices enrolled 2,901 women who were currently
smoking or had quit for pregnancy, using a brief survey at the newborn’s first
office visit. Randomly assigned offices provided advice and materials to mothers
at each well-care visit during the first 6 months postpartum to promote quitting or
relapse prevention.

Air-quality monitors measured household PM2.5 concentrations over
approximately 6 days at baseline and at one-month and six-months postintervention. Data on smoking and smoking-rules were gathered. Participants
were randomized to either Group A (standard health service advice on SHS)
or Group B (standard advice plus personalized air-quality feedback). Group
B participants received personalized air-quality feedback after the baseline
measurement and at 1-month. Both groups received air-quality feedback at
6-months.

Within the 2 weeks following allocation consignment, parents were either called
by the quitline to schedule the first counseling call or were sent the self-help
brochure. The follow-up measurements took place 3 and 12 months after the start
of the intervention.

DESCRIPTION OF INTERVENTION

1 year

1 year

6 months

1 year

6 months

12 months

STUDY LENGTH

Baseline, 3, 6, 9, 12
months

Baseline, 6 months and
12 month follow-up

Baseline, EOT, 1 and 6
month follow-up

Baseline, 6 and 12 month
follow up

Baseline, 1 month EOT
and 6 month follow-up

Baseline, 3 and 12 month
follow-up
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84

COMPARISON GROUP

Comparison group received
educational materials

Comparison group received usual
care

Comparison group received usual
care

Self-monitoring control used the
same monitoring methods but
did not receive counseling; Usual
care control attended clinics
at the same frequency but did
not maintain records or receive
counseling.

STUDY (N=89)

Ulbricht (2014)

Van’t Hof (2000)

Vineis (1993)

Wahlgren (1997)

TABLE 4: Continued

2 years

2.5 years

To examine the long-term maintenance of a previously reported behavioral
counseling intervention to reduce asthmatic children’s exposure to ETS.
Participants were randomized to one of three groups: 1) behavioral counseling
to reduce ETS exposure; 2) self-monitoring control; and 3) usual medical care
control. All participants were given a packet of materials with listings of local
smoking cessation resources and information about asthma and SHS. A “HowTo” booklet was included that described how to implement the counseling
intervention on their own, as well as multiple copies of the forms used throughout
the process. Families in the experimental counseling group were given materials
and instructed on how to continue making improvements or maintain reduced
exposure. Families in the control groups were given more detailed instructions
on the materials, informed that the procedures were effective in the counseling
group, and urged to read the materials and consider implementing them at home.

6 months

1 year

STUDY LENGTH

Parents were asked to complete the questionnaire and bring it back when
accompanying their babies to the Local Health Unit for vaccination. At that
appointment, an anti-smoking educational intervention was provided consisting
of a short 15-minute counseling session by a nurse and the delivery of three
booklets with pictures and graphs. Two and four years after the intervention,
questionnaires were mailed to the target population to verify whether the parents
had changed their knowledge of and attitudes to health hazards concerning their
children.

All women delivering babies at six participating hospitals received an in-hospital
screening and were deemed eligible for the study if they reported smoking during
the 30 days before the pregnancy and quitting during pregnancy, and are willing
to speak with a Visiting Nurse Association nurse about having quit smoking. At
the 2-week, and 2- and 4-month well-baby visits with the pediatric provider they
received reinforcement and a plan to try to quit again.

The intervention consisted of a 15- to 30-minute in-person behavioral change
counseling session, a computer-generated feedback letter, and a 5- to 15-minute
phone counseling session. Both counseling sessions were provided by members
of the intervention team with the index parent. Overall, the aim was to establish
a high home smoking ban level. After laboratory analysis of the urine sample, a
computer-generated one-sided feedback letter was sent to the household.

DESCRIPTION OF INTERVENTION

Baseline EOT 12
months; follow-up data
20 and 30 months

Baseline, EOT, 2 and 4
year follow-up

Baseline EOT at 4
months’ 6 month followup

Baseline and 12 month
follow-up

DATA COLLECTION

FIGURES AND TABLES
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Comparison group received usual
care

Wiggins (2005)

Comparison group received usual
care

Walker (2015)

Comparison group underwent all
assessments but did not receive
smoking cessation and ETS
exposure counseling

Comparison group received usual
care

Wakefield (2002)

Wang (2015)

COMPARISON GROUP

STUDY (N=89)

TABLE 4: Continued

Two intervention groups received either the offer of a year of monthly supportive
listening home visits by a support health visitor, or a year of support from
community groups providing drop in sessions, home visiting, and/or telephone
support. Intervention group 1 was a support health visitor intervention consisting
of monthly supportive listening visits to the mother’s home, beginning when
the baby was 10 weeks old. Intervention group 2 was an assignment to 1 of 8
community groups that offered service for mothers with children younger than 5
years of age in the study area.

The health education classes for children were aimed at encouraging children to
persuade their smoker caregivers to change their behaviors. Smoking cessation
and ETS exposure counselling for caregivers consisted of 1 lecture and 5 monthly
in-person counselling sessions at school over 6 months, together with educational
materials and motivational, individually tailored text messages sent 5x daily for
4 weeks and 3x weekly for 16 weeks. Child’s urine cotinine level was fed back
to caregivers. At 6 moths, both intervention and control groups received a final
assessment with a structured questionnaire and child urinary cotinine levels.

Indigenous mothers/infants from homes with more than one smoker were
randomized to a SHS intervention involving 3 home visits in the first three
months of the infants’ lives (plus usual care) or usual care. The behavioral
“coaching” focused on the dangers of SHS exposure to children, commitment to
smoking restrictions in the home/car, positive role modeling, and strategies for
overcoming obstacles to making smoke-free changes. Those who smoked were
also given either brief advice or more intensive counseling to quit (depending on
how receptive they were) and offered free nicotine replacement therapy and/or
Quitline referral.

Intervention group parents were sent a letter on hospital letterhead that gave
feedback on their child’s baseline cotinine-to-cotinine ratio, together with
minimally tailored feedback about the reported level of restriction or quitting, if
a ban was already in place. A booklet was included with the letter explaining the
risks of exposure to ETS for children with asthma and gave advice about ways
to restrict smoking in the home and car. The index parent was then contacted by
telephone approximately 1 week after receiving the letter to reinforce its content
and give them the opportunity for more clarification and advice. A final telephone
call was made at 1 month to the index parent to provide additional advice and
encouragement.

DESCRIPTION OF INTERVENTION

18 months

6 months

1 year

6 months

STUDY LENGTH

Baseline, 12 months
EOT; 18 month followup

Baseline, 6 months

Baseline, EOT, 4 and 12
month follow-up

Baseline EOT at 1
month; 6 month followup
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COMPARISON GROUP

Comparison group received usual
care

Comparison group received usual
care

Comparison group received usual
care

No information kit but contacted
by telephone or mail 3 months
after delivery

Comparison group received
general personal health
information

Comparison group received no
treatment

STUDY (N=89)

Wilson (2001)

Wilson (2011)

Winickoff (2010)

Woodward (1987)

Yilmaz (2006)

Yu (2017)*

TABLE 4: Continued
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Intervention had 3 arms: Intervention group A received in-person counseling,
education including a manual, table tents and posters to display in the home.
Intervention group B received same as group A and also received 3 text messages
a day for one month. Control group received no treatment.

In each of the intervention groups, a nurse gave the mothers information about
health risks of smoking for 10 min. Intervention 1 was a smoking cessation
intervention aimed at child’s health with risks to children’s health explained.
Intervention 2 was a smoking cessation intervention aimed at mother’s health
with risks of tobacco to the mother’s own health discussed. A written document
about how to quit smoking was provided to both intervention groups.

The intervention was based on a 9 page loose-leaf kit, entitled “A Healthy
Start—Bringing Up Baby Smoke Free” which was written for both mothers and
fathers. Mothers in the maternity hospital were given the information kit along
with a letter from the director of the Neonatal Intensive Care Unit urging parents
to avoid exposing children to ETS. Women were telephoned at 1 month and were
asked about their progress and use of the kit, and were given further information
if required.

The intervention included a 15-minute motivational interview in person to help
parents move toward accepting cessation assistance by enrolling in evidencebased tobacco treatment, such as the state quitline, with follow-up feedback via 3
letters to the newborn’s pediatrician, parents’ primary care provider, and mother’s
obstetrician indicating the parent’s tobacco use status and readiness to quit and
recommending useful strategies to facilitate parental cessation, the need for
ongoing support, and medication prescription when appropriate.

The Lowering Environmental Tobacco Smoke: LET’S Manage Asthma (LET’S)
evaluated the efficacy of an enhanced behaviorally based cotinine feedback and
monitoring intervention to reduce tobacco smoke exposure. The intervention
included 3 counseling visits including cotinine feedback and 3 follow-up phone
calls in approximately 6 weeks.

The intervention was a cotinine-feedback, behaviorally based, nurseadministered, individual feedback and counseling trial. A key feature of the
intervention was repeated feedback to the parents over a period of approximately
5 weeks on the results of 4 successive urine cotinine measurements to inform
them of the initial level of exposure and the success of their efforts to reduce
exposure. The intervention consisted of 3 nurse-led sessions employing behavior
changing strategies and basic asthma education and that incorporated repeated
feedback on the child’s urinary cotinine level.

DESCRIPTION OF INTERVENTION

12 months

6 months

1 month

3 months

6 weeks

12 months

STUDY LENGTH

Baseline, 6 month and 12
month follow-up

Baseline EOT; 6 month
follow-up

Baseline, EOT, 1 month
follow-up

Baseline, 3 month
follow-up

Baseline, EOT, 6 week
follow-up

Baseline, 6, 12 month
follow-up

DATA COLLECTION

FIGURES AND TABLES

Comparison group received usual
care

Zakarian (2004)

A tobacco prevention curriculum comprising social and health consequences
of tobacco use and training in refusal skills was introduced. Smoking control
policies for schools was encouraged. Children in intervention schools wrote
letters to their fathers to ask them to quit smoking and monitored their smoking
behavior. At baseline, 68.8% of father in the intervention group smoked and
65.6% of father in the control group smoked.

To test the effectiveness of a behavioral counseling program for reducing
children’s exposure to ETS, as delivered by clinic staff as part of well-child
health care services in a community clinic setting. The clinics served a lowincome, racially diverse population in need of preventive medicine services.
Seven behavioral counseling sessions (3 in-person and 4 over the telephone)
were delivered over 6 months. If participants asked counselor for help in quitting
smoking, there were issued a “Quit Kit” from the American Cancer Society and a
referral list to community programs.

The intensive intervention consisted of three home visits, two telephone followups, and urine cotinine notification. One month after the second phone interview,
the final home visit was carried out and final survey administered with a second
urine sample obtained. For the minimal intervention, the group was notified by
mail of the urinary cotinine levels of their children’s’ samples obtained during the
initial home visit. Three months after, the second visit was performed, the followup form completed, and a second urinary sample taken from the children.

DESCRIPTION OF INTERVENTION

8 months

1 year

3 months

STUDY LENGTH

* Indicates a study from the most recent literature searches (n=13). The other studies are from the Behbod et al., 2018 systematic review (n=76).

Standard health education
program with no tobacco use
prevention curriculum

Minimal intervention comprised
of 2 home visits and urine
cotinine notification

Yucel (2014)

Zhang (1993)

COMPARISON GROUP

STUDY (N=89)

TABLE 4: Continued

Baseline, 8 months

Baseline, 3,6, and 12
month follow-up

Baseline, 2 weeks, 1 and
3 months
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DATA SOURCE

1997 Birth Cohort Study of the
Department of Community Medicine,
University of Hong Kong.

Health center records and parent selfreport.

Parent self-report and child’s personal
health record book.

Parental self-report and infant urinary
cotinine.

Golisano Children’s Hospital.
Rochester, NY

Parental self-report data, passive
nicotine monitors.

STUDY (N=89)

Abdullah (2005)

Abdullah (2015)

Armstrong (2000)

Baheiraei (2011)

Blaakman (2015)
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Borrelli (2010)

Decreases in cigarette
consumption; Reduced child
exposure to ETS

Reduced child exposure to
ETS; Household smoking ban;
Reduction in salivary cotinine
levels

Reduction in urine cotinine
levels; Decreases in cigarette
consumption; Full household
smoking ban

Improved family functioning;
Improved home environment

Household smoking ban;
Child exposure to ETS; Urine
cotinine levels

Quit rates (smoking
abstinence)

OUTCOME MEASURES

20.5% of participants in the PAM condition and 9.1% of those in the BAM condition
were continuously abstinent at 2 months posttreatment, whereas 19.1% of participants in
the PAM condition and 12.3% of those in BAM condition were continuously abstinent
at 3 months posttreatment. Secondhand smoke exposure decreased only in the BAM
condition (p < .001), an effect due to less smoking around the child among nonquitters in
this condition. Asthma morbidity showed significant decreases in the posttreatment period
for the PAM group only (p < .001).

The primary outcome was post-intervention infant exposure to SHS. Caregivers in the
treatment group reported significantly more home smoking bans and reduced infant
contact with smokers after the intervention, but these differences did not persist long term.
At study end (8 months after neonatal intensive care unit discharge), treatment group
infants showed significantly greater reduction in salivary cotinine versus comparison, but
no significant differences in other clinical outcomes.

The intervention was effective in reducing infant urinary cotinine levels (1-tailed p
= .029). There was a greater decrease in the total daily cigarette consumption in the
presence of the child in the intervention group compared with the control group, and the
differences between the 2 groups were statistically significant (1-tailed p = .03). While
the differences between home-smoking bans in the 2 groups were statistically significant
(1-tailed p = .049), the differences between car-smoking bans did not reach significance.

At 4-month follow-up, 160 families (80 intervention, 80 control) were available for
assessment. The intervention improved family functioning at 4 months. All aspects of
the home environment, including the quality of maternal-infant attachment and mothers’
relationship with their child, were significantly enhanced. In particular, significant and
positive differences were found in parenting with the intervention group feeling less
restrictions imposed by the parenting role, greater sense of competence in parenting,
greater acceptability of the child, and the child being more likely to provide positive
reinforcement to the parent. Early differences in maternal mood were not maintained at 4
months.

At the 6-month follow-up, 62% of intervention and 45% of comparison group households
adopted complete smoking restrictions at home. Total exposure from all smokers at
home in the past 7 days was significantly lower among children in the intervention than
the comparison group; and mean urine cotinine level was significantly lower in the
intervention than the comparison group. Participants rating of the overall use-fullness of
the intervention was 4.8 (out of 5).

At 6 months parental quitting: self-reported 7-day prevalence quit rate, self-reported 24hour point prevalence quit rate, self-reported continuous abstinence rate, biochemically
validated (CO or urine cotinine or both) quit rate, reported implementation of total or
partial smoking ban at home.

STUDY RESULTS

TABLE 5: DATA SOURCES, OUTCOME MEASURES, AND STUDY RESULTS

FIGURES AND TABLES

Parental self-report.

Parental self-report.

Chan (2006a)

Reduced maternal exposure
to ETS.

Quit rates

Decrease in cigarette
consumption; Decreased
cotinine levels; Quit rates

Chan (2005)

Reduction in particulate matter
(PM); Urine cotinine levels

Parent and caregiver self-report,
biochemical measures (saliva cotinine
and exhaled carbon monoxide)

Caregiver self-report, urine cotinine
levels, and air nicotine concentrations.

Butz (2011)

Household smoking ban;
Reduced child exposure to
ETS; Increase in smoke-free
vehicles; Decrease in cigarette
consumption

Caldwell (2018)*

Participant reports; Tracking Tool for
programs to record process of project

Bundy (2018)*

Quit rates; Particulate matter

For SHS exposure, child saliva samples Child exposure to ETC;
collected during the ED visit and at 6Cotinine levels
and 12-month follow up visits.

Parental self-report data, passive
nicotine monitors.

Borrelli (2016)

OUTCOME MEASURES

Butz (2019)*

DATA SOURCE

STUDY (N=89)

TABLE 5: Continued

Baseline comparison showed no significant differences between the two groups in the
mothers’ actions to protect the children from passive smoking exposure. More mothers
in the intervention group than the control group had always moved the children away
when they were exposed to the fathers’ smoke at home at 3‐month follow up (78·4% vs.
71·1%; P = 0·01) but became non‐significant at 6 and 12 months.

Preliminary results showed that the quit rate in the intervention group was 7.5% (95% CI,
0–21) versus 2.5% (95% CI, 0–7) in the control group. A total of 15% of the intervention
group versus 10% of the control group reduced smoking consumption by half; 20.0% of
the intervention group versus 7.5% of the control group reported quit attempts in the past
30 days; and 17.5% of the intervention group versus 10% of the control group moved up
the stage of readiness to quit. The results were not statistically significant because of the
small sample size.

Intervention group showed a larger increase in self-reported smoking abstinence over
time than the control group. For cotinine, the intervention group showed a decrease
from baseline and then maintenance through year 4, whereas the control group showed
increases from baseline.

Over half of children in the study tested positive for SHS. Targeting SHS exposure was
major component of the intervention [but] no significant reduction in cotinine exposures
was associated with the intervention at 12 months.

The overall follow-up rate was high (91.3%). Changes in mean fine and coarse particulate
matter (PM) concentrations (baseline to 6 months) were significantly lower in both air
cleaner groups compared with the control group. No differences were noted in air nicotine
or urine cotinine concentrations. The health coach provided no additional reduction in PM
concentrations. Symptom-free days were significantly increased in both air cleaner groups
compared with the control group.

Overall, 40.1% reported creating a full household smoking ban. Among the nonsmoking
adults reached at follow-up, days of SHS exposure in the past week decreased from 4.9
to 1.2. Among the 1148 smokers reached for follow-up, 211 people quit, an absolute
reduction in smoking of 18.4% (p < .0001), with no differences by gender. Among those
reached for 2-month follow-up, the proportion who reported establishing a smoke-free
home was comparable to or higher than smoke-free home rates in the prior controlled
research studies.

Aim 1: The teachable moment was supported at 7 day and 2 month measurements. Aim
2: enhanced PAM was more likely to achieve 30-day ppa at the primary end-point, 4
months.

STUDY RESULTS
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DATA SOURCE

The trial staff recruited women
aged 30-49 years with children in
the waiting rooms of public health
facilities, hospitals and outside of
supermarkets

Elementary schools were the unit of
assignment

Two hospital-based clinics in Portland
Maine.

Participants were recruited from lowincome neighborhoods in North and
West Philadelphia

Structured telephone interviews for
baseline data collection and 3-month
follow-up.

Recruited from community
organizations and venues such as Head
Start Programs and cultural fairs

STUDY (N=89)

Chellini (2013)

Chen (2016)

Chilmonczyk (1992)

Collins (2015)

Collins (2018)*

Conway (2004)

TABLE 5: Continued
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Hair cotinine levels; Parental
smoking in the presence of
children

Reduced child exposure to
ETS; Quit rates; Household
smoking ban; Provider
adherence to AAR guidelines

Cotinine levels; Reduced child
exposure to ETS; Decreases
in cigarette consumption; Quit
rates

Urine cotinine levels

Urine cotinine levels; Parental
smoking in the presence
of children; Prevention of
children’s ETS exposure;
Children’s ETS avoidance
behavior

Household and car smoking
bans

OUTCOME MEASURES

There were no significant condition-by-time interactions. Significant or near significant
time main effects were seen for children’s hair cotinine and parent’s report of exposure.

Complete case analysis demonstrated that compared with control parents (29.9%),
significantly more parents in the experimental condition (45.8%) eliminated their
children’s exposure to all sources of tobacco smoke both inside and outside their homes at
3-month follow-up. In addition, more parents in AAR/counseling than in AAR/attention
control eliminated all sources of TSE (45.8% vs. 29.9%) and quit smoking (28.2% vs.
8.2%).

Participation in FRESH behavioral counseling was associated with lower child cotinine
(β=-0.18, p=0.03) and reported tobacco smoke exposure (β=-0.57, p=0.03) at the 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%,
χ(2)=10.56, p<0.01). There was no moderating effect of other smokers living at home.

Follow-up urine cotinine measurements were obtained in 27 (52%) of 52 infants from the
intervention group and in 29 (57%) of the 51 controls 2 months later. The mean log ratio
of the follow-up to initial urine cotinine.
measurements was 6% lower in the intervention group than in the control group. This
difference was not statistically significant.

Two main outcomes measures were 1) Child exposure: (urine cotinine as well as parent
and child reports of children’s exposure to parental smoking); and 2)Target knowledge
change. The percentage of children with urine cotinine levels greater than or equal to 6ng/
ml was significantly lower in the intervention group than it was in the control group at
both the 8-week and 6-month assessments. The intervention significantly reduced parental
smoking in the presence of children and increased parents’ prevention of children’s
ETS exposure and children’s ETS avoidance behavior from the baseline to the 20-week
assessment.

Outcomes were: Reported smoking restrictions in home and car and change in smoking
status reported. All participants independently of the study arm recorded significant
increases of 12 and 15 percentage points in TSFH and TSFC, respectively. Few smokers
quit smoking (7%), stopped smoking indoors (5%), and stopped smoking in cars (7%),
with no differences between the intervention and control groups.

STUDY RESULTS

FIGURES AND TABLES

Cancer Information Service calls.

Data collected by project staff

Davis (1992)

Eakin (2014)

Reduced child exposure to
ETS; Reduction in salivary
cotinine; Household smoking
bans; Parental smoking in the
presence of children

Quit rates

Data was collected via computer during Child exposure to ETS;
the visit, child health clinic records
Parental smoking in the
presence of children;
Household smoking bans

Quit rates

Improved home environments;
Decreased cigarette
consumption; Change in
knowledge; Accessed care.

Daly (2016)

Mother’s self-report.

Culp (2007)

Quit rates

Women smokers whose children
received care at participating clinics
self-report.

Caregiver self-reported, prolonged
abstinence from smoking between a
quit date and childbirth, validated at
delivery by CO measurement and/or
salivary cotinine (COT).

Cooper (2014)

OUTCOME MEASURES

Curry (2003)

DATA SOURCE

STUDY (N=89)

TABLE 5: Continued

75% of families completed session one of the MI intervention but only 33% completed
all four sessions and 58% completed the booster session five. 73% and 66% of the MI +
education group completed the 6- and 12-month assessments compared with 85% of the
education only group completed both assessments. The nicotine monitor in the bedroom
had significant declines in the MI group at 12 months (-.38). There was a significant
reduction in child salivary cotinine at 12 months in the MI group who reported an HSB.
The prevalence of HSBs significantly increased for both groups at 6 and 12 months but
by 12 months the differences between the groups were not significant. The number of
caregivers who reported smoking decreased significantly in the MI group compared with
the education-only group at 3 and 6 months. Caregivers who reported having an HSB at
12 months were more likely to not be a smoker at 12 months.

Two indicators of smoking behavior change were used to compare the effectiveness of
the self-help guides. 1) % of those who reported in the follow-up interview that they
had made at least one serious attempt to stop smoking, and 2) % of those who were
nonsmokers for at least 1 week at time of follow-up. There were no significant differences
between subjects in the three groups in use of the self-help guides, methods used to
attempt quitting, and quitting behavior.

When compared to the Control group at 12 months, no significant differences in the
prevalence of infant exposure to SHS were detected from baseline to follow-up for
Treatment condition 1 or Treatment condition 2. Similarly, no significant differences were
detected in the proportion of parent/care givers who reported that they were smokers, or
in the proportion of households reported to have a complete smoking ban.

The main outcome measure was self-reported abstinence from smoking 12 months after
enrollment in the study, defined as not smoking, even a puff, during the 7 days prior to
assessment. At both follow-ups, abstinence rates were twice as great in the intervention
group as in the control group. The 12-month difference was statistically significant.

Significant group differences were found on health and safety outcomes. As compared
with controls, the intervention mothers (i) had safer homes; (ii) were more likely to use
birth control, thus had fewer pregnancies since birth of their first child; (iii) reported
smoking fewer cigarettes; (iv) knew more about effects of smoking on their child’s health
and (v) were more likely to use health department services.

Smoking outcomes: at delivery, the validated, prolonged smoking cessation rate was
9.4% in the NRT and 7.6% in the placebo group (OR for cessation with NRT 1.26, 95%
CI 0.82 to 1.96). At 1 month, the validated cessation rate was significantly higher in the
NRT group (21.3% vs. 11.7%, OR for cessation with NRT 2.05, 95% CI 1.46 to 2.88).
After delivery, there were no statistically significant differences in cessation. Self-reported
prolonged abstinence since the quit date was: at 6 months, 5.4% in the NRT group and
3.2% in the placebo group; at 1 year, 3.7% and 2.1%; and, at 2 years, 2.9% and 1.7%,
respectively.
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DATA SOURCE

Data collected by project staff

Air nicotine assessments and
assessment of the participant’s carbon
monoxide level with caregiver selfreport.

Self-report by parents.

Self-reporting of smoking; cotinine
levels of mothers’ saliva

Questionnaire that included smoking
history and attitudes and intent to stay
smoke free administered at baseline.
Saliva sample for maternal cotinine
analysis collected at baseline and 3
and 6 months for all participants who
self-reported abstinence (defined as no
smoking for the previous 7 days)

Urine collection from the infants;
self-report about smoking and smoke
exposure from the mother and other
questions designed to identify maternal
and family characteristics that might
modify the effect of the intervention
and to identify risk factors for infant
lower respiratory disease.

STUDY (N=89)

Ekerbicer (2007)

Emmons (2001)

Eriksen (1996)

Fossum (2004)

French (2007)

Greenberg (1994)

TABLE 5: Continued

NPM 14.2: SMOKING IN THE HOUSEHOLD EVIDENCE REVIEW
National Center for Education in Maternal and Child Health | Georgetown University

Decreased cigarette
consumption; Cotinine levels

Quit rates; Cotinine levels

Child exposure to ETS;
Cotinine levels

Parental smoking in the
presence of children; Home
environment; Quit rates

Reduced child exposure to
ETS

Urine cotinine levels; Parental
attitudes on smoking

OUTCOME MEASURES

1) A significant difference in the amount of exposure to tobacco smoke—5.9 fewer
cigarettes per day at 12 months; (2) no difference in infant cotinine excretion; (3) lower
prevalence of persistent lower respiratory symptoms among intervention-group infants of
smoking mothers whose head of household had no education beyond high school (14.6%
versus 34.0%).

Although both groups showed significant relapse from being smoke free, the intervention
group was twice as likely to be smoke free at 3 and 6 months, and three times as likely to
be smoke free at both times. The cotinine verification revealed a misclassification rate of
37% at the 6-month follow-up (i.e., participants self-reported as abstinent but shown by
cotinine not to be abstinent).

Results were inconsistent. The intervention group reported more smoking at a statistically
significant level 3 months after the child’s birth and in the past 24 hours. After the
intervention, cotinine levels were twice as high in the control group (increased from
before the intervention). Correlation between mother’s reported levels of smoking and
cotinine levels was weak. The authors believe that the intervention prevented some
amount of the normal increase in smoking after birth and breastfeeding.

There was no significant difference between the groups with respect to change in smoking
behavior. None of the families had contacted the smoking cessation resources provided to
the intervention group

The primary outcome measure was nicotine levels, measured at the household level using
passive sampling diffusion monitors. The 6-month exposure levels were significantly
lower In the MI group for both kitchen and TV room, indicating a significant treatment
effect. Smoking cessation was a secondary outcome; there was no significant difference
between groups at any of the follow-ups.

After 9 months, mean urinary cotinine levels of the two groups were similar. Authors
suggest that a brief intervention incorporating feedback of children’s urinary cotinine
levels via a letter would display a similar positive effect on parents’ attitude on restricting
smoking at home as feedback plus intensive counseling.

STUDY RESULTS

FIGURES AND TABLES

DATA SOURCE

Baseline data on demographics
and smoking topics collected by
questionnaire; and 1- and 6-month
follow-ups.

Parent self-report.

All families were given diaries to
track their child’s symptoms, and
outcomes were assessed by monthly
telephone interviews. Saliva samples
were collected from the child at the
beginning and end of the study to
determine the child’s level of cotinine.
Medical records were reviewed for
10% of the sample to confirm office
and emergency department visits and
hospitalizations.

Parent self-report.

Measures of air quality and child hair
nicotine; parent self-report.

Data were collected in two intervieweradministered questionnaires competed
in participants’ homes at baseline and
6-months follow-up.

STUDY (N=89)

Groner (2000)

Hafkamp-de

Halterman (2011)

Hannover (2009)

Harutyunyan

Herbert (2011)

TABLE 5: Continued

Decreased cigarette
consumption

Hair cotinine; Household
smoking bans; Reduced child
exposure to ETS; Changes in
knowledge

Quit rates

Cotinine levels; Child smoke
exposure

Reduced child exposure to
ETS

Quit rates; Cigarette
consumption; Change in
knowledge

OUTCOME MEASURES

The median number of cigarettes smoked in the home daily decreased from 18 to 4 in the
total sample (both groups about equally), however no statistically significant difference
was detected between groups at 6 months follow-up.

Hair nicotine concentration in the child was 17% lower in the intervention group.
The follow-up survey revealed an increased proportion of households with smoking
restrictions and decreased exposure of children to SHS in both groups. The adjusted odds
of children’s less-than-daily exposure to SHS was 1.87 times higher in the intervention
group and the geometric mean of mothers’ knowledge scores at follow-up was 10%
higher in that group.

No statistically significant differences in sustained abstinence at any follow-up. The point
prevalence abstinence rates differed significantly between treatment and control groups at
6, 12, and 18 months but not 24 months. With regard to relapse prevention, no statistically
significant differences were found.

The primary outcome was the number of symptom-free days during 2 weeks averaged
across the pea asthma season (November-February). Children in the treatment group
experienced more symptom-free days and better results on several other asthmarelated measures. Full-year outcomes also showed a significant treatment effect. When
comparing outcomes separately for children without and with smoke exposure in the
home, results suggest an effect of the intervention for both groups of children. Primary
findings were independent of any change in the child’s cotinine level, suggesting that the
school-based care component alone is effective in reducing symptoms.

No differences were found in asthma, wheezing and other measures between intervention
and control group. Children whose parents received the intervention had a decreased risk
of ETS at home ever at age 2 and 3 years, but not at age 6.

Complete data (baseline and both follow-ups) were available for 166 subjects. There
was no impact of group assignment on the quit rate, cigarettes/day, or stage of change.
The Child Health Group intervention had a sustained effect on location where smoking
reportedly occurred (usually outside) and on improved knowledge of ETS effects. The
hypothesis that a brief smoking cessation intervention at the pediatric visit was not
supported.

STUDY RESULTS

FIGURES AND TABLES

NPM 14.2: SMOKING IN THE HOUSEHOLD EVIDENCE REVIEW
National Center for Education in Maternal and Child Health | Georgetown University

93

94

DATA SOURCE

Mothers’ self-report and child urine
cotinine measure. Mothers’ saliva was
collected at each interview; those who
reported stopping smoking were tested
and cessation confirmed by cotinine
concentration. One week before
the three month interview nicotine
monitors were placed in the homes of a
randomly selected half of the families.

Reported ETS exposure, children’s
urine cotinine, air nicotine monitors,
and parent’s saliva cotinine were
measured

3 weekly baseline child urine cotinine
measures collected before trial
randomization then reported and
urine cotinine measures at 3 (midintervention), 6 (post-intervention), 12,
and 18 months

Medical personnel

Real-time lights and sounds
(programmed to emit a blinking yellow
LED light and brief aversive auditory
alert when levels of indoor particles
reached a threshold as measured by
a Dylos air monitor. Delayed particle
feedback charts.

Parental self-report, urine cotinine in
children

Salivary cotinine concentrations in
children, and parent self-report.

STUDY (N=89)

Hovell (2000)

Hovell (2002)

Hovell (2009)

Hughes (1991)

Hughes (2018)*

Hutchinson (2017)*

Irvine (1999)
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Child salivary cotinine; Quit
rates; Home environment

Parental smoking in the
presence of children

Reduced child exposure to
ETS

Decreased cigarette
consumption

Parental smoking in the
presence of children;
Children’s urine cotinine; Quit
rates

Decreased cigarette
consumption; Children’s
cotinine levels; Reduced child
exposure to ETS

Decreased cigarette
consumption; Cotinine levels
for children and mothers

OUTCOME MEASURES

No significant differences between the two groups were found regarding stopping
smoking or child cotinine levels.

After 6 months, a significant group difference was observed for the unverified parental
report of stopping PS in children: 27% of parents in the intervention group versus 7% in
the control group. For the verified parental report, the difference was similar (23% versus
7%) but was not statistically significant.

Intervention homes had significantly larger reductions than controls in daily geometric
mean particle concentrations (18.8% vs. 6.5% reduction). Intervention homes average
percentage time with high particle concentrations decreased 45.1% compared with a 4/2%
increase among controls. Real-time feedback for air particle levels and brief coaching
can reduce fine particle levels in homes with smokers and young children. Results set
the stage for refining feedback and possible reinforcing consequences for not generating
smoke-related particles.

Most outcomes described relate to asthma. Both groups declined in the number of
smokers at 12 months but the difference was not significant.

Parents’ reports of their smoking and children’s exposure showed moderate and
significant correlation with children’s urine cotinine levels and home air nicotine. 13
intervention group mothers and 4 controls reported quitting smoking for 7 days prior to
1 or more study measurements without biochemical contradiction. Results of generalized
estimating equations showed significantly greater decrease in reported SHSe and mothers’
smoking in the counseled group compared with controls. Reported indoor smoking and
children’s urine cotinine decreased, yet group differences for changes were not significant.

Intervention parents reported their children exposed to significantly fewer cigarettes than
control parents by 4 months (post-coaching). Reported prevalence of exposed children
decreased to 52% for intervention families but only 69% for controls. By month 4,
cotinine levels decreased from 54% to 40% among intervention and increased from 43%
to 49% among control children. However, cotinine levels decreased among controls to
same level achieved by intervention families by the 13-month follow-up.

Mothers’ reports of children’s exposure to their smoke in the home declined in the
counseled group from 27.30 cigarettes/week at baseline to 3.66 at 12 months and in
the controls from 24.56 to 8.38; the differences were significant. Most of the change in
exposure was during the first three months. Children’s cotinine levels in both groups
increased from baseline to three months but then declined slightly in the counselled
group whereas it continued to climb in the control group; the same pattern occurred in the
mothers.

STUDY RESULTS

FIGURES AND TABLES

Self-reported interview data

Parent questionnaire on smoking status
and child urine sample.

Questionnaire data and urinary cotinine
levels.

Parent self-report on household and
car smoking behavior, demographic,
psychosocial, and medical/treatmentrelated information.

McIntosh (1994)

Nacaroglu (2017)*

Nicholson (2015)

2-1-1 line agents and interview data

Kegler (2015)

Lepore (2018)*

Cotinine measurements of mothers,
fathers, and children; Reported
smoking of parents during annual
office visit to pediatrician (via
questionnaires and interviews)

Kallio (2006)

In-home interviewing, dust sample and
standardized home inspection

Parental self-report and child cotinine
level.

Joseph (2014)

Krieger (2005)

DATA SOURCE

STUDY (N=89)

TABLE 5: Continued

Household smoking ban

Decreased cigarette
consumption; Children
cotinine levels

Children cotinine levels;
Reduced child exposure to
ETS

Reduced children cotinine
levels; Quit rates

Caregiver quality of life;
Access care; Child exposure
to ETS

Household smoking bans

Cotinine levels of children,
and care givers

Quit rates; Child cotinine
levels

OUTCOME MEASURES

Regardless of group assignment, there was an increase in home (odds ration [OR] = 1.16,
p = .074) and full (OR = 1.37, p = .001) smoking ban adoption across time. Families
in the intervention group were more likely to adopt a full ban by 3 months, but this
difference was nonsignificant by 12 months.

There was no correlation between cotinine levels and parentally reported ETS. Significant
decrease in the # of cigarettes smoked by the fathers daily at home in the intervention
group. (not significant for mothers). The only behavioral factor related to a shift from
negative to positive cotinine levels was a suggestion by one spouse to the other that he/
she should quit. (intervention group had lower cotinine levels than control at second
interview but not found significant). Finally, high levels of cotinine were found in
children of parents who claimed that they never smoke when their children were nearby.

More treatment (35%) than control (17%) subjects reported smoking outside their homes
at posttest (and their children’s cotinine levels were lower), but this difference was not
statistically significant.

Child TSE (urine cotinine) declined significantly in both intervention and control groups
from baseline to 12-months with no between-group differences. There was s statistically
significant effect on 12-month bioverified quit status-intervention group participants were
2.47 times more likely to quit smoking than those in the control group.

The high-intensity intervention yielded significantly greater benefit in caregiver quality
of life. Urgent health services use declined significantly more in the high-intensity group.
Both groups showed statistically significant improvements in secondary outcomes.

At 6-months post-baseline, significantly more intervention participants reported a full
ban on smoking in the home than did control participants (40.0% vs 25.4%; P=.002).
The intervention worked for smokers and nonsmokers, as well as those with or without
children. Minimal intervention was effective in promoting smoke-free homes in low
income households and offers a potentially scalable model for protecting children and
adult nonsmokers from secondhand smoke exposure in their homes.

Both intervention and control groups decreased cotinine levels but no difference between
groups. “This study suggests that more detailed and targeted intervention is required to
achieve a significant effect on children’s tobacco smoke exposure.”

84% of eligible parents agreed to have their child tested for TSE along with lead testing.
Measurable cotinine was identified in 93% of children. More parents in the intervention
group received tobacco treatment than in the comparison group (74% vs. 0%) and more
parents reported 7-day point-prevalent abstinence from smoking at 8 weeks (29% vs. 3%).
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DATA SOURCE

Urine samples of the mothers in order
to measure the concentrations of the
nicotine metabolite cotinine.

Outcomes were measured by parents’
reported strategies to avoid TSP
exposure. Baseline clinical data and
characteristics of each baby’s TSP
exposure were collected, along with
infant hair samples and parents’
tobacco use and related attitudes/
behaviors.

Parent self-report.

Smoking status was evaluated by
three methods: (1) mother’s report (2)
CO-oximetry and (3) salivary cotinine
levels.

Surveys at end of pregnancy, 3-mo
postpartum and 12-mo postpartum;
also saliva samples for cotinine
analysis.

STUDY (N=89)

Nuesslein (2006)

Ortega (2015)

Patel (2012)

Phillips (2012)

Pollak (2015)
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Quit rates

Reduced maternal exposure
to ETS

Smoking bans; Decreased
cigarette consumption; Quit
rates

Household and car smoking
bans; Improved home
environment

Decreased cigarette
consumption

OUTCOME MEASURES

We found high rates of cessation but no arm differences in smoking rates at the end of
pregnancy (0.31 vs. 0.30, materials only vs. counseling, respectively) and 12 months
after randomization (postpartum: 0.39 vs. 0.38). We found high quit rates among
nondaily smokers but no arm differences (0.43 vs. 0.46 in pregnancy and 0.52 vs. 0.48
postpartum). Among daily smokers, we found lower quit rates with no arm differences
but effects favoring the intervention arm (0.13 vs. 0.16 in pregnancy and 0.17 vs. 0.24
postpartum).

More mothers were smoke free (81 vs 46%, P<0.001) and breastfeeding (86 vs
21%, P<0.001) in the intervention than in the control group at 8 weeks postpartum.
Interventions to support mother-infant bonding during a newborn’s hospitalization in the
NICU are associated with reduced rates of smoking relapse and prolonged duration of
breastfeeding during the first 8 weeks postpartum.

Results revealed the treatment group was more likely to change smoking
policies (OR 2.0, 95% CI 0.166–24.069), reduce the number of cigarettes (OR 4.88,
95% CI 0.785–30.286), or quit smoking (OR 1.12, 95% CI 0.346–3.590). This study
demonstrated that a brief THS intervention in our sample influenced smokers to change
smoking behaviors. These changes would ultimately decrease ETS exposure to children
and its adverse health effects.

During follow-up, TSP-avoidance strategies improved more in the IG than in the CG:
35.4% and 26.9% (p=0.006) at home, and 62.2% and 53.1% in cars (p=0.008). Logistic
regression showed adjusted ORs for appropriate measures in the IG versus CG of 1.59
(95% CI 1.21 to 2.09) at home and 1.30 (95% CI 0.97 to 1.75) in cars. Hair samples
showed that 78.7% of the babies tested were exposed. Reduced nicotine concentration
was associated with improved implementation of effective strategies reported by parents
at home (p=0.029) and in cars (p=0.014). A brief intervention directed at parents who
smoke is effective in improving preventive behaviors at home and in the family car to
reduce infants’ TSP exposure. The improvements reported by parents correlated with
decreased nicotine levels in hair samples taken from their infant children.

Across the entire sample (both intervention and control groups) there was an overall
reduction in self-reported smoking with average number of cigarettes smoked reduced
from 17 to 10 per day and significant reduction in calculated nicotine consumption using
self-report data 12 micrograms to 5.5 micrograms (P < 0.05), urinary cotinine 4101 ng/ml
to 741 ng/ml (P < 0.05).
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DATA SOURCE

74 households (83%) provided
baseline, 6-month, and 12-month
survey and nicotine monitor data. An
ambient air monitor, for assessing
levels of nicotine due to secondhand smoke, was installed in each
participating residence at baseline.

Questionnaire to determine mother’s
smoking habits at week 5.
The infant respiratory signs and
symptoms that were queried at each
of the three home visits (Weeks 2,
3, and 5) included wheezing, cough,
upper respiratory infection (cold), ear
infection, pneumonia, bronchitis, and
hospitalization.

Validated questionnaires and
Fagerstrom test for nicotine
dependence (self-report)
All participants were followed
by phone at 3 and 6 months posthospitalization for quit attempts.

Telephone interview at 2 months and
self-report of quit status.

Interview data collection at birth and at
6 and 12 months postpartum.

Participant questionnaires, indoor
air, saliva samples to measure child’s
cotinine.

STUDY (N=89)

Prokhorov (2013)

Pulley (2002)

Ralston (2008)

Ralston (2013)

Ratner (2001)

Ratschen (2018)*
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Decreased cigarette
consumption; Quit rates;
Improved home environment

Quit rates; Improved home
environment

Quit rates

Outcomes were the change in average home air quality, significant reduction in number
of cigarettes smoked in the home and HIS, threefold increase in the odds of making
an attempt to quit during the 12 weeks of the study. Significant behavior change,
improvement in indoor air quality and consequent reductions in exposure of young
children to SHS as measured by salivary cotinine.

At 6 months postpartum, 36% remained abstinent; 26% smoking; and 38% smoking
daily. At 12 months postpartum, 78.5% reported no difficulties in making homes smokefree. By 12 months this % increased to 86.9%.

There were no statistically significant differences between control and intervention groups
for our outcomes. However, 45% (CI: 33–57%) of all participants reported at least one
quit attempt during the 2-month study period and 18% (CI: 10–30%) of participants were
quit at study conclusion.

Fourteen percent of participants in the counseling group and 5% in the brief message
group were self-reported quitters at 6 months. A significant percentage of smoking
parents of children hospitalized for respiratory illness are willing to receive smoking
cessation counseling while their child is in the hospital. Abstinence rates appear similar
to other pediatric office-based interventions. Child hospitalization should be considered
an important opportunity to provide parents with smoking cessation services, particularly
since many smoking parents will not have access to these services elsewhere.

Of the 21 mother-infant pairs who completed the study, 66% of the nine infants in the
control group experienced respiratory illness, compared to 42% of the 12 infants in the
intervention group (x2 .814; p > .05). Thus, the difference was statistically nonsignificant
in this small sample, but the trend worsened the anticipated direction. The study
demonstrates some of the difficulties of intervening with this group of mothers. The
findings of this study suggest that, with modification, smoking hygiene may become a
valuable educational tool that can be used by health care professionals to help women
who smoke and breastfeed decrease the health risks to their infants.

Decrease in cigarette
consumption; Home
environment

Quit rates

Ambient nicotine levels significantly decreased over the 12 study months (F = 13.6, DF
= 147; p b 0.001); with a significantly greater decrease in the EI households compared to
the SC households (F=4.1, DF=72; p b 0.05). At 12 months, 73% of EI households had
banned smoking vs. 56% of SC households. Ambient nicotine levels, measured using
nicotine air sampling monitors, were significantly associated with self-reported SHS
exposure at the 12-month follow-up. Knowledge of the health effects of SHS increased
from baseline to 6 and 12 months in the EI condition but not in the SC condition (F =
6.0, DF = 238; p b 0.01), and smokers and quitters in the EI group reported an increased
perception of health vulnerability compared to those in the SC group.

STUDY RESULTS

Reduced child exposure to
ETS; Household smoking ban;
Change in knowledge

OUTCOME MEASURES
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DATA SOURCE

Air quality assessment, salivary
cotinine

Baseline questionnaire (reported
exposure, child health, demographics).
Objective assessments of child TSE
via biomarkers (hair nicotine) and
measurement of home air quality
(air nicotine, particulate matter).
Motivational interviewing action plan.
Follow-up questionnaire (reported
exposure).

Parental and GP report of asthma-like
symptoms using questionnaires
Measurement of mite, cat and dog
allergen levels at baseline and 1 year.

Parent and child each completed a
separate questionnaire. The primary
outcome measure was 7-day pointprevalence abstinence at 12-month
follow-up.

STUDY (N=89)

Rice (2018)*

Rosen (2018)*

Schonberger (2005)

Schuck (2014)
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This study evaluated the effectiveness of tailored quitline counseling in enhancing
smoking cessation among smoking parents recruited into cessation support through their
children’s primary schools. Findings indicate that outreach through primary schools
can engage smoking parents with varying levels of motivation and that schools may be
a useful venue to increase exposure to cessation support among smoking parents. As
hypothesized, abstinence rates were significantly higher among parents receiving quitline
counseling than parents receiving the self-help brochure. Thirty-four per cent of smoking
parents receiving quitline counseling reported abstinence at 12 months follow-up,
although these self-reports may be somewhat inflated.

The results of this study indicate that the intervention was able to reduce exposure to
mite, pet and food allergens, but not to passive smoking. Despite this reduction, there was
no effect on either parentally reported or GP-observed symptoms during first 2 yrs of life,
nor on total and specific IgE at 2 yrs. However, asthma-like symptoms at the end of the
2nd yr were less frequently reported in the intervention group.

Exposure to ETS

Quit rates

The primary outcome as the change in exposure to tobacco smoke as assessed by
differences in log hair nicotine from baseline to the close of the study. Eight of the 26
children had levels lower than the LOD at baseline. Of the 18 with levels greater than the
LOD at baseline, hair nicotine decreased in 72.2% (13/18). The secondary outcome of
home air quality was more complex than anticipated with difficulties regarding shelf life
and frozen storage during the baseline measurement. Air nicotine measured by dosimeters
did not change significantly after intervention. Further, although improvements
were observed in almost all parent-reported measures, most did not reach statistical
significance. Child exposure in the past month decreased significantly. Past 24-hour
exposure decreased, but not significantly, from pre- to post-intervention. Household
exposure frequency decreased. The number of homes with some type of smoking rules
increased from 82.1% at baseline to 92.3% at follow-up. In 6 families, 1 or both parents
quit smoking, 5 implemented a car smoking ban, and 5 reported moving away from the
children. Of the four outcomes measured, hair nicotine was the most practical whereas
PM real-time measurement and hair nicotine were both useful for feedback to parents.

Post-intervention, 70% of participants reported smokers were less likely to smoke
indoors, and 77% had at least one air purifier turned on at the final visit. Participant
satisfaction was high (91%) and 98% would recommend air purifiers. Indoor PM2.5
was significantly decreased (P < 0.001). Salivary cotinine was significantly decreased
for non-smoking women (P < 0.01) but not infants, and no significant change in air
nicotine occurred (P = 0.6). Conclusions: Air purifiers with SHS education is a feasible
intervention in homes of women and infants.

STUDY RESULTS

Reduced child exposure to
ETS; Household smoking ban;
Quit rates

Reduced child exposure
to ETS; Reduced salivary
cotinine for women

OUTCOME MEASURES

FIGURES AND TABLES

DATA SOURCE

Air quality data, and caregiver selfreport

Outcome data were obtained from 6and 12-month follow-up questionnaires
mailed to all participants.

Air nicotine monitors; infant endtidal carbon monoxide; intervieweradministered questionnaire at baseline
and all follow-up assessments
to determine smoking bans; and
psychosocial and infant severity
measures for cognitive and behavioral
processes using the Experiential and
Behavioral Subscales.

Parental survey (baseline data); urine
cotinine; air nicotine monitor readings;
and in-person follow-up.

Parent reports (child SHS exposure and
smoking), child urine cotinine assays,
parent satisfaction survey.

STUDY (N=89)

Semple (2018)*

Severson (1997)

Stotts (2012)

Stregja (2014)

Tyc (2013)

TABLE 5: Continued

Reduced child exposure to
ETS

Reduced child exposure to
ETS; Household smoking ban

Household and car smoking
bans; Reduced exposure to
ETS

Reduced child exposure to
ETS; Quit rates; Change in
knowledge

Exposure to ETS

OUTCOME MEASURES

Parent reported measures indicated significantly greater reduction in children’s exposure
to cigarette smoke in the intervention group compared with the control group at 3 months
(after completion of the intervention phase). Differential patterns of reduction in SHS
exposure for the two groups indicated that the control families showed a slower and more
gradual decline in SHS exposure over the study period, whereas the intervention group
showed a significant initial counseling effect with slight increases in exposure after the
first 3 months (during the follow-up phase).

The intervention was unsuccessful with respect to reduction of household smoking and
household SHS exposure of these children. In addition, while most households that
remained in the study reported full household smoking bans by the end of the study,
the study team found no difference in control/intervention households citing a ban on
smoking.

Lower rates of total smoking bans (both home and car) in the usual care-reduced
measurement group but not significantly different for home alone. 63.6% receiving
motivational interviewing had a ban by 1-month post-discharge compared to 20% of the
usual care group. Six months’ post discharge, fewer smoking bans were noted in the usual
care-reduced measurement relative to motivational interviewing and usual care. While
report of smoking bans increased in frequency, no differences were detected in household
nicotine levels. However, there was a 10.8% decrease in household nicotine level from
1-6 months’ post-discharge. Participant report or smoking bans and results from nicotine
monitors are two distinct measures of SHS exposure, with different sources of error and
will not necessarily demonstrate identical data patterns.

The intervention reduced smoking (5.9% vs 2.7%) and relapse (55% vs 45%) at 6-month
follow-up, but logistic regression analysis at 12 months revealed no significant treatment
effect. The intervention had a positive effect on secondary outcome variables, such as
readiness to quit and attitude toward and knowledge of ETS. Multiple logistic regression
analysis indicated that husband/partner smoking was the strongest predictor of maternal
quitting or relapse.

Neither standard advice nor standard advice plus personalized air-quality feedback were
effective in reducing PM2.5 concentrations in deprived households where smoking
occurred. Finding ways of identifying homes where air-quality feedback can be a useful
tool to change household smoking behavior is important to ensure resources are targeted
successfully.

STUDY RESULTS

FIGURES AND TABLES
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DATA SOURCE

Baseline assessment, biomarkers with
urine cotinine.

Baseline face-to-face interview at
enrollment and follow-up telephone
interview 6 months post-partum.

Baseline (pre-intervention) and followup (2 and 4 years post-intervention)
questionnaires.

Interview data, pulmonary function
testing, daily peak flow measures,
symptom diary recordings, urinary
cotinine, environmental air sampling,
and permanent product (e.g., cigarette
butt counts).

STUDY (N=89)

Ulbricht (2014)

Van’t Hof (2000)

Vineis (1993)

Wahlgren (1997)

TABLE 5: Continued
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Reduced child exposure to
ETS

Decreased cigarette
consumption

Quit rates; Cigarette
consumption

Cotinine levels

OUTCOME MEASURES

The counseling group reported a 75% reduction in median exposure levels, the
monitoring control subjects a 25% reduction, and the usual treatment control subjects a
33% reduction. During the follow-up period, the counseling group reported no reduction
in median exposure levels, the monitoring control group reported a 66% reduction, and
the usual treatment control subjects reported a 25% reduction. The two control groups
experienced a decrease in exposure after the 12-month clinic visit.. The number of parents
who completely eliminated their child’s ETS exposure by the 9-month clinic visit and
maintained zero exposure throughout the entire follow-up study, differed substantially
across the experimental groups.

A strong association was found between social class and smoking behavior, in particular
smoking during meals at home. There was little change in the smoking habits between
the intervention and control group, 2 and 4 years after the conclusion of the anti-smoking
intervention. As such, the intervention itself had limited effectiveness in decreasing the
number of smokers. The effect was stronger in mothers and in higher social groups;
therefore, a clear decrease of smoking habits was observed only among the mothers in
white-collar families. Among the white collar families belonging to the intervention
group, the proportion of others who stopped smoking was 3 times higher than the control
group (not statistically significant). Educational interventions against smoking should be
planned taking into account the difference in efficacy according to social class.

Women in the experimental group were more likely to report that a doctor or nurse talked
with them about smoking at least once since delivery (71% vs. 20% of control group). A
significant and strong association emerged between experimental assignment and total
number of times the women reported a provider talked about staying quit. Women in the
intervention group were also more likely to report receiving written materials about how
to stay quit (47% vs. 3% of control group). There was no difference in the relapse rate
between women in the intervention (41%) and control (37%) groups.

There was a high reach of the target population including current daily smoker households
with children aged below 4 years and no effect of the intervention was detected on
children’s urine cotinine level. Quantitative measures of ETS exposure such as cotinine
in urine, due to its short half-life, may indicate only recent ETS exposure. There is known
variability in the uptake, metabolism, and elimination of cotinine. The study indicates
the limitations of cotinine feedback. However, anecdotal reports from screening team
members revealed that households found feedback about children’s urine cotinine level to
be an incentive for households to participate in the study.

STUDY RESULTS

FIGURES AND TABLES

DATA SOURCE

Baseline and follow-up questionnaires;
child’s urinary cotinine levels.

Baseline data at home visit; Baseline,
2 month, and 3 month quantitative
and qualitative process evaluation
indicators; outcome data from face-toface home visits and urine samples.

Caregiver interviews; child urine
cotinine feedback

Questionnaires at baseline, 12 and 18
month follow-ups.

STUDY (N=89)

Wakefield (2002)

Walker (2015)

Wang (2015)

Wiggins (2005)

TABLE 5: Continued

Parental smoking in the
presence of children

The support health visitor intervention was associated with improvement in some of the
secondary outcomes. At 12 and 18 months, there was little impact for either intervention
on the main outcomes of child injury, maternal smoking, or maternal depression. Support
health visitor women had different patterns of health service use with fewer taking their
children to the general practitioner and had less anxious experiences of motherhood than
control women. User satisfaction with the support health visitor intervention was high.
Uptake of the community group support was low at 19% compared with 94% for the
support health visitor intervention.

The urinary cotinine level of children in the intervention group was significantly lower
than that of the control group children after 6 months. The cotinine has decreased 25% in
the intervention group and increased 2.2% in the control group. After 6 months, children’s
exposure to smoking by caregivers showed a statistically significant difference between
the intervention and control groups. After 6 months, the reported mean ETS exposure
from caregivers had decreased 40.6% from baseline among the intervention group and
3.4% among controls. The numbers of families in the intervention group that had a partial
restriction of smoking at home was higher. There were statistically significant differences
in the number of cigarettes smoked by caregivers in the presence of children and in selfreported 7-day quit rates. The urinary cotinine levels of children in the intervention group
were significantly lower than that of the control children after 6 months.

There was no significant change in smoking prevalence and intensity was seen by group
over the first year of the infants’ lives. Smoking bans were reportedly well established
with greater than 95% smoke-free homes/cars at baseline, and mothers’ report of infants’
exposure to SHS in the last 7 days were relatively low. With regard to quitting behavior,
almost half of the mother that were current smokers has tried to quit smoking in the last
12 months. Across the baseline, 2-month, and 3-month visits, 24-30% of mothers in the
intervention group agreed to quit smoking, 65-87% were offered free NRT, and 20-43%
were offered Quitline referrals. Follow-up of infants at 4 and 12 months of age showed no
difference between the groups in mothers’ quitting behavior over time.

Household and car smoking
bans; Reduced child exposure
to ETS; Quit rates

Reduced child urinary cotinine
levels; Reduced child exposure
to ETS; Household smoking
ban; Quit rates

With regard to changes in the home ban status, in the control group, there was an
increase from 39.7%at baseline to 41.9% at follow-up, a relative increase of 6%. In the
intervention group, bans increased from 41% at baseline to 49% at follow-up, a relative
increase of 19%. However, these differences were not statistically significant. There was
also a relative increase in the prevalence of car smoking bans (29% for the control group
and 46% for the intervention group), but the increase was not statistically significant.
At 6 months although there was a modest level of decline in the total daily cigarette
consumption, it was similar in both groups. For children’s urinary cotinine levels, on
average, cotinine levels reduced during the trial; however the extent of the reduction was
greater in the control group and the differences were no greater than might be obtained by
chance. Lastly, there very low rates of confirmed cessation in the study and no differences
between groups.

STUDY RESULTS

Household and car smoking
bans; Reduced children’s
urinary cotinine levels

OUTCOME MEASURES
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DATA SOURCE

Interview data, pulmonary function,
urine cotinine, asthma medications,
health care utilization.

Caregiver interview, urine collection,
and spirometry.

Saliva cotinine measurements; SmokeFree Families Core Assessment Forms,
HEDIS Measures Interview Survey.

Questionnaires and urinary cotinine
assays.

Questionnaires at baseline and 6
months.

Self-report survey data.

STUDY (N=89)

Wilson (2001)

Wilson (2011)

Winickoff (2010)

Woodward (1987)

Yilmaz (2006)

Yu (2017)*
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Quit rates; Reduced maternal
exposure to ETS

Quit rates; Change in
knowledge

Reduction in maternal
exposure to ETS

Quit rates

Reduced child cotinine levels;
Reduced child exposure to
ETS

Decreased cigarette
consumption; Cotinine levels

OUTCOME MEASURES

All findings were between intervention group B and control. No differences found
between intervention group A and control or between groups A and B. Father self-reported
smoking abstinence at 6 months was significantly increased in group B compared to
control and even higher at 12 months. Although no reduction in self-reported exposure
rates were found at 6 months, the rate as 12 months was significantly decreased in group
B when compared to control group.

Provision to mother of both groups of health risks of tobacco smoke resulted in
significantly higher rate of cessation of smoking and smoking location change than those
of the control group, with child intervention group having significantly higher rate of
cessation of smoking and smoking location change than those of the maternal intervention
group. Post-intervention knowledge scores differed significantly for all groups; however,
child intervention group was the only significantly better group than the others. As such,
an intervention including a detailed discussion with mothers and supplemented by a
written document provides a substantial quit rates.

There was a reduction in maternal smoking associated with contact with research staff,
but this was not statistically significant (mother reported quitting: intervention 6%,
control 2.2%). There were no differences between the groups in the exposure of infants to
tobacco smoke.

Enrolling mothers and father into tobacco treatment services during the immediate
postpartum hospital stay is feasible and seems to stimulate quit attempts. The birth of
an infant presents a teachable moment to reach both parents and to provide cessation
assistance. Results were not significant for self-reported 7-day abstinence or24-hour quit
attempts.

Overall, the children in the intervention group had lower follow-up in cotinine to
creatinine values compared to children in usual care, but the group difference was no
significant, and there was no group difference in the odds of having more than one
asthma-related medical visit. The intervention was not associated with a statistically
significant reduction in tobacco smoke exposure or use of health care services in the
sample as a whole. However, it appeared effective in reducing exposure in children at
high risk for subsequent exacerbations. For these children, the intervention was associated
with substantially (approximately 90%) and significantly lower SHS exposure compared
to children who received usual care.

The intervention significantly reduced asthma health-care utilization in ETS exposed,
low-income, minority children. The proportion of children with more than one asthmarelated medical visit decreased in the intervention group from 50% at baseline to 29.6%
in the follow-up year, as compared to the slight increase in the control group from 37.2%
to 46.5%. Intervention-control differences at follow-up in the log urine CCR favored the
intervention group. Although effect sizes for urine cotinine and proportion prohibiting
smoking were moderate to large, they were not statistically significant, possibly the result
of reduced precision due to the loss of patients to active follow-up.

STUDY RESULTS

FIGURES AND TABLES

Children’s urinary cotinine measures,
saliva samples from mothers, parent
report from interviews at baseline, 3, 6,
and 12 months, and nicotine monitors.

Zakarian (2004)

Reduced paternal exposure to
ETS; Quit rates

Reduced child exposure to
ETS; Quit rates

Reduced urinary cotinine
levels; Household smoking
ban; Reduced child exposure
to ETS

OUTCOME MEASURES

At follow-up the scores of students in the intervention group were significantly higher
than both the reference group follow-up scores and the intervention group baseline scores.
The reported smoking rate for fathers in the intervention group decreased from 68.8%
to 60.7% (p<0.05) while the reported rate remained approximately the same among
fathers in the reference group. Approximately 90% of the father in the intervention group
who were smokers reported to have quit smoking for at least 10 days. The 6-month
cessation rate for fathers in the intervention group was 11.7% compared with 0.2% in the
reference group. The findings suggest that school-based tobacco use prevention curricula
and policies are effective in increasing knowledge among students about the health
consequences of tobacco use.

In both groups, children’s reported exposure to their mothers’ tobacco smoke in the
home declined steeply from baseline to 6-months post-test and remained essentially level
during follow-up. The sharpest decline occurred by 3 months. Children’s urinary cotinine
concentrations did not show a significant chance over time in either the intervention or
control group. Mothers’ self-reported 7-day quit status did not vary by experimental group
at 3, 6, or 12 months. At 12 months, a significant group difference was found in SCNverified 7-day quit status.

The levels of cotinine in the intensive intervention and minimal intervention groups in
the final follow-up were significantly lower than the initial levels. The proportion of
mothers reporting a complete smoking ban at home in the final follow-up was higher in
the intensive intervention group than the minimal intervention group. This increase was
statistically significant. The education provided during the home visits and the reporting
of the urinary cotinine levels of the children were effective in lowering the children’s
exposure to ETS at their home. The decrease in cotinine levels was higher in the intensive
intervention group than the minimal intervention group but the difference was not
statistically significant.

STUDY RESULTS

* Indicates a study from the most recent literature searches (n=13). The other studies are from the Behbod et al., 2018 systematic review (n=76).

Self-reported questionnaires.

Urinary cotinine samples and forms.

Yucel (2014)

Zhang (1993)

DATA SOURCE

STUDY (N=89)
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STUDY (N=89)

LIMITATIONS

Abdullah (2005)

Not all eligible people contacted agreed to participate in the counselling program increasing the risk of participation
bias. Second, there were some differences in the baseline characteristics among the intervention and the control group
subjects. Third, we tried to limit our counselling within the planned timetable (20–30 min for the initial counselling
and 10–15 min for the follow up). Fourth, the intervention was given at a time when parents may have been concerned
about the effects of smoking on their child’s health and thus been primed to accept the counsellor’s advice on quitting.

Abdullah (2015)

Study did not target all smokers in the household, just those participating in the study. Attrition in the 6-month
follow-up was high (more than 40% of families were not available in each group). There was a possibility of crosscontamination between groups. And finally the dosing of the intervention was not equal for the intervention and
comparison groups.

Armstrong (2000)

Did not list.

Baheiraei (2011)

Reliance on cotinine as the only standard for judging the effects of counseling may result in false-negative conclusions.
Furthermore, the main limitation of cotinine as a biomarker of exposure is the short half-life, which limits the duration
of exposure.

Blaakman (2015)

The enrollment period was lengthy which may have influenced intervention fidelity over time. Group differences
could be due to contact time differences. Participation rate was low. Did not assess for the effects of multi-unit housing
on smoke-exposure. Lastly, because nicotine metabolism has not been studied extensively in premature infants,
meaningful cut points for salivary cotinine, as an objective measure of SHSe are not well defined in this population.

Borrelli (2010)

Did not list.

Borrelli (2016)

Inclusion of some components that might not be feasible for routine clinical care, and half-life of carbon monoxide is
4-6 hours so that 7 and 30-day ppa cannot be verified beyond that time frame.

Bundy (2018)*

Participant recruitment strategy unclear. No control group; self-reported smoke free homes not confirmed with
objective measures; agency staff who ran the programs served as internal evaluators rather than outsiders; follow-up
period very brief; incentives provided to participants and staff may bias the results; effectiveness may vary by tobacco
control contexts e.g. where smoking rates are high or tobacco industry influence is pervasive.

Butz (2011)

Room size, number of windows, air volume, and ventilation of the household were not measured and may have
influenced the follow-up PM and air nicotine levels. Adherence to air cleaner use was not objectively measured in all
homes, but in a subset, air cleaner use was moderate at more than half the study days. In addition, we were unable
to account for all SHS exposures outside the home. We purposely enrolled low-income urban children with asthma
who live in homes with adult smokers to detect a difference between intervention groups. However, this limits the
generalizability of results to nonurban children or children living in nonsmoking homes. In addition, the modest sample
size may limit our findings. Finally, the 6-month follow-up does not allow long-term evaluation of reduction in indoor
PM concentrations or the sustainability of air cleaner use in inner-city families.

Butz (2019)*

Author: the brief smoking cessation motivational interviewing component was likely insufficient for sustained smoking
cessation in households with smokers.

Caldwell (2018)*

Did not list.

Chan (2005)

Did not list.

Chan (2006a)

There were problems encountered in the recruitment of participants such as the fast turnover rate of the patients and
the heavy workload of the nurses. Some mothers in the intervention group did not have a chance to receive the health
education intervention before the child was discharged. Furthermore, the open ward setting allows the mothers in the
intervention and control group to communicate and possibly discuss the interventions provided by nurses. The mothers
in the control group could have by chance read the health education booklet from the mothers in the intervention
group. This could lead to contamination of the control group. Furthermore, the nurses’ health education could be easily
overheard.

Chellini (2013)

Small convenience sample of 218; no objective measure of SHS exposure were used; did not confirm smoking
abstinence by measuring biomarkers for quitters; recruited women did not represent a population-based sample.

Chen (2016)

The measures of prevention of children’s exposure to ETS were either newly developed or based on modified
existing instruments. In addition to content validity and internal consistency, additional rigorous validity; schools
were randomized before invitation because we had to provide detailed information on the intervention to school
administrators to enable them to decide whether to participate in the program.
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Chilmonczyk (1992)

Did not list.

Collins (2015)

Chose to reduce assessment burden by excluding objective measures of child health, smoking outcomes of other
smokers, and level of family involvement. Another study limitation was that owing to limited resources, we did
not directly measure household nicotine, thirdhand smoke,26, 78 or specific sources of TSE outside the home (e.g.,
multiunit dwellings, public spaces). The study did not include a follow-up assessment.

Collins (2018)*

Timing and funding capacity precluded the opportunity to assess baseline AAR practices and whether provider
training and EHR decision aid boosted AAR adherence. Short-term follow-up and lack of resources to bioverify TSE
reduction and quit status at 3 months. Although other research supports the validity of self-reported smoking data, the
bioverification of self-report would strengthen results.

Conway (2004)

Did not list.

Cooper (2014)

Smoking data were not sought from all trial participants at predetermined time points, but was obtained
opportunistically at multiple, different times between 8 and 54 months after childbirth, rendering smoking behavior
data difficult to interpret; By carefully implementing a double-blind, placebo-RCT design, most of the biases that could
have influenced outcomes at these time points have been minimized; (may have to revisit this, there are pages and
pages of limitations.)

Culp (2007)

Did not list.

Curry (2003)

Did not list.

Daly (2016)

The current intervention was primarily delivered to parent/carers in a single consultation. Also three quarters of parent/
carers in the study reported having a partner that smoked. Given that the presence of additional smokers in the home
is a known barrier to both successful quitting and the prevention of infant SHS exposure. Finally less than optimal
intervention delivery may have also contributed to the finding of no effect.

Davis (1992)

Did not list.

Eakin (2014)

Because smoking cessation was not the primary outcome of the intervention, caregiver smoking status was not
biochemically verified. The level of interest and participation at the population level was low. Study sample was all
low-income and 91% African American so generalizability to other samples may be limited.

Ekerbicer (2007)

Difficult to generalize results to all 9-11 year olds because study groups were socioeconomically homogenous (private
school attendees).

Emmons (2001)

The majority of the participants were not interested in quitting smoking; for those who were, the study was not able to
offer pharmacotherapies or more intensive smoking cessation treatment programs. The study sample represents about
52% of those contacted about the study; the difficulties of recruiting and retaining this low-income population is well
documented. In this study the drop-out and loss to study rates were relatively low. The 6-month follow-up does not
allow for evaluation of long-term effects of the study.

Eriksen (1996)

Did not list.

Fossum (2004)

Not explicit in the article. The sample seemed to have been affected by the fact that the child health nurses who did the
recruiting believed the study might disturb their contact with the mothers so avoided recruiting mothers when they felt
uncertain. Other limitations are short duration of the study and small number of participants.

French (2007)

(1) Non-randomized design; (2) sequential enrollment of comparison and intervention groups (done so the nurses doing
home visits for the comparison group would not have been trained in the smoking cessation protocol—the service
area was too small to have different groups of nurses); (3) different recruitment methods for the two groups (different
consent forms, different recruiter); (4) limited sample size.

Greenberg (1994)

The author discussed the limitations of cotinine levels as a measure of passive smoking and the possibility that
exposure to nicotine continued after smoking in the presence of the infant had stopped. Measures of respiratory illness
could indicate that intervention mothers were paying more attention to respiratory symptoms.

Groner (2000)

It is possible that the use of self-report for variables “cigarettes per day” and “location smoking occurs” caused social
desirability to influence answers. The population of this study were now-income, a group with higher smoking rates;
the intervention was limited in scope; and the intervention addressed only the mother though 2/3 lived with another
smoker.
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STUDY (N=89)

LIMITATIONS

Hafkamp-de

Half of the parents of children with ETS exposure participating in the intervention group did not receive the
information leaflets on ETS exposure at age 45 months. Contamination of intervention and control group conditions
may have occurred if children moved to different parts of the city and thus visited different well-child centers (since
group assignment was based on center attended rather than on the specific child). The length of the intervention was
brief.

Halterman (2011)

The control group likely experienced improved asthma care simply through their participation in the study, since the
parents and PCP were aware of the study. The study findings can be generalized only to similar urban populations.

Hannover (2009)

Self-reported smoking rates are subject to bias of the study subjects due to social desirability of not smoking and
emotional connectedness to study goals and personnel. The control group did receive state-of-the-art self-help material,
though no counseling, and self-help materials have shown effectiveness in some trials. Health care providers may have
provided cessation/relapse prevention advice outside of the trial as smoking is an important topic to them.

Harutyunyan

Article contradicts itself as to whether the hair nicotine change was statistically significant or not. The 4-month length
of the study did not allow for evaluation of long-term effects of the intervention.

Herbert (2011)

Smoking in the home was measured by self-report data rather than biomarkers. The study originally intended to
measure child’s urinary cotinine but low enrollment and feedback from recruitment sites about parents’ fear of
detection of illegal substances and use of this information in child custody cases necessitated a change to self-report.

Hovell (2000)

Did not list.

Hovell (2002)

Did not list.

Hovell (2009)

Lack of improvement in cotinine levels could be due to third hand smoke (nicotine contamination in the home). Almost
half of the families did not complete all 14 sessions so the effect of the counseling could have been minimized.

Hughes (1991)

Did not list.

Hughes (2018)*

Particle levels measured in a room are a surrogate measure of actual exposure. Dylos monitors are generally not well
suited for estimating absolute mass particle concentrations. Not all participants in the intervention condition received
the full intervention as intended (e.g., not completing all the coaching sessions, interruptions of lights and sounds.

Hutchinson (2017)*

Due to recruitment difficulties, the sample size was smaller than originally planned, and the results should be
interpreted cautiously21. The social norms regarding PS in children have changed over the last years. Because of
all the media attention and public awareness regarding PS, parents may have been more hesitant to participate in
the study due to its confrontational topic. Also, PS in children is more prevalent in families of low social-economic
status40. Reaching these families appeared to be very difficult. Furthermore, the PREPASE study had several drop-outs
before the baseline measurement and additional missing values due to parents not being able to participate in every
measurement, despite the incentives and efforts to retain the families in the study.

Irvine (1999)

The population in the study had several factors that are associated with poor success at quitting: they were young (mean
age 33 years), female, having a partner who smoked, and low social class. Those recruited into the study had not sought
help to stop smoking.

Joseph (2014)

Lack of random assignment, smoking status not biochemically confirmed, reliance on parent self-report.

Kallio (2006)

None listed, though authors note in discussion that: “The data suggest that counseling regarding smoking of the parents
and children’s exposure to tobacco smoke has to be specific and intense, probably needs to be repeated frequently
throughout the years, and attention also has to be paid to elimination of other sources of tobacco smoke in the
environment than those caused by parental smoking.”

Kegler (2015)

Self-report for outcome measure

Krieger (2005)

Did not list.

Lepore (2018)*

Lack of no-treatment control group; No data on the clinic implementation of the intervention beyond participants’
observations; No data from clinicians about their attitudes toward the intervention; Extending time period of study may
have yielded enhanced parental cessation.

McIntosh (1994)

Limited sample, though trends suggest that with a larger sample differences may have reached significance.

Nacaroglu (2017)*

Study did not investigate the effect of ETS exposure on airway inflammation or the frequency and severity of attack in
children subjected to ETS exposure and wheezing. Also did not describe inclusion criteria for initial sample size.
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Nicholson (2015)

Outcome based on parent self-report without biological verification

Nuesslein (2006)

Did not list.

Ortega (2015)

The study has several limitations. One of these was the randomization by primary care center rather than individual
babies. Although this reduced the variability of the study sample, this approach was necessary to minimize the
possibility of contamination between the two groups and also because of ethical considerations in clinical care that
make it difficult to assign individuals at the same primary care center to the CG or IG, especially if the interventions
require prior training of health professionals. Another limitation is that in comparing results between groups, the factors
that differed between groups were also related to improved preventive measures. These factors ‘penalized’ the IG so
that there were more women or couples who smoked or reported a higher number of cigarette smoked in the house,
and this group reported taking more measures that are effective in the home. Therefore, the results of bivariate analysis
are more conservative; nonetheless, these differences have been taken into account in the multivariate analysis of the
effects of the intervention.

Patel (2012)

With the limitations of small sample size and high loss to follow-up, the study does not show statistical significance for
generalizability.

Phillips (2012)

Did not list.

Pollak (2015)

This study has limitations that affect interpretation of the results. First, we limited our study to Spanish speakers, and
many were from Mexico; thus, our findings might not generalize to English-speaking Latinos or those from other
countries. Second, although our attrition rate was low, we were unable to reach some couples at follow-up, which
also might affect generalizability. While our attrition rates were significantly lower than those in other recent RCT
conducted with Latino smokers (5), we did find reasons other than wanting to participate in our study that contributed
to our high no contact rate (e.g., fear, work schedules, etc.). We were unable to biochemically validate the 30-day
abstinence rates, which for nondaily smokers is a better measure than7-day point prevalence abstinence. It is possible
that our rates are inflated by social desirability, which is more common among Latinos than whites (23). We have
confidence in our 30-day rates, however, given they are considerably lower than our 7-day rates, which we were able to
validate. Finally, we recruited smokers via their partners rather than directly; this might have biased our sample.

Prokhorov (2013)

Among the study limitations that ought to be mentioned are the relatively small number of participating households
and a possibility that our study participants grew better at smoking outside for the week of monitoring. However, the
monitors were placed in households randomized in both groups, so the effect would not affect the difference seen by
group.

Pulley (2002)

Small sample size; pilot study; short term (5 week) intervention

Ralston (2008)

Our study had a relatively low enrollment rate of 20% and achieved a 19% quit rate in the intervention group at 3
months.

Ralston (2013)

This study did not demonstrate a statistically significant impact for a brief intervention to promote smoking cessation
by parents during a 2-month follow-up period. However, we did identify a highly motivated parent population, all of
whom appear to be attempting to quit smoking at higher rates than expected.

Ratner (2001)

Generalizability of findings limited because of 60% participation rate

Ratschen (2018)*

Follow-up limited to 12 weeks

Rice (2018)*

The study was short, so we were not able to show whether the improvement in indoor air quality was sustainable
over a longer period. Air purifier use was measured by self-report and confirmed during two home visits by study
staff. In future studies, we would consider using a more objective measurement of longitudinal compliance with the
intervention such as a current sensor to monitor air purifier use. Since smoking behaviors may change as a result of air
quality monitor placement and completing questionnaires about SHS exposure, salivary cotinine should be measured
during the initial home visit prior to any other study procedures. Finally, education occurred with the adult participant
who may not have been the smoker in the household. Education was focused on the dangers of SHS exposure, how to
reduce SHS exposure, and encouraging smoking cessation. Future studies should consider a multimodal intervention
that includes counseling the smoker to quit and enforces a complete home smoking ban. Future studies should also
include measures to assess change in smoking behavior in relation to an intervention.
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STUDY (N=89)

LIMITATIONS

Rosen (2018)*

Small trial designed to test feasibility and acceptability of the intervention. It was not designed to provide a definitive
answer to whether the intervention is effective, nor could it differentiate between the effects of MI and provision
of feedback on air quality and child exposure. Observed changes in outcome measures may have occurred for
reasons unrelated to the intervention, such as seasonal variations in exposure, child growth, changes in social norms
regarding TSE, or differences in laboratory techniques. It is also possible that the changes were caused directly by trial
participation and/or the measurement that took place in the context of the trial.

Schonberger (2005)

A major limitation is the fact that most of the environmental exposure-reducing measures, including breastfeeding,
weaning practices, procuring pets and smoking, cannot be blindly executed. All birth cohort intervention studies
experience this problem.

Schuck (2014)

Several limitations should be acknowledged. First, generalizability may be limited by the specific sample
characteristics. Baseline characteristics indicate that participants were educated to a higher level than the general
population, and study procedures that deviated from normal quitline procedures may limit generalizability(no excess
charge and use of incentives). Also, smoking status was determined by self-report. To increase trial rigor, biochemical
measures were collected among a subsample of study participants yielding a biochemically verified abstinence rate of
82% (18 of 22). The findings suggested that self-reported abstinence rates may be somewhat inflated and that cessation
rates may be lower outside a demanding trial situation. To correct for over-reporting of abstinence, we reported
abstinence rates adjusted for the biochemical verification rate. In this study we did not find significant differences in
biochemical validation rates between conditions, although this may be due to power limitations.

Semple (2018)*

There were several limitations mostly due to the delivery challenges of real-world settings, structures and events. For
example, a small number of participants moved home during the 6-months and so measurements were not always taken
in the same setting. Similarly, partners or other adults living in the home sometimes changed between baseline and
follow-up and so conditions were not always directly comparable. The intervention was delivered by 17 FSP workers
and while all received identical training, the type of feedback and advice received by participants may have differed.
The intervention was intentionally delivered as part of an existing relationship between the participant and their FSP
worker, and possibly pre-existing differences in those relationships may have influenced the way the information was
received and acted on.

Severson (1997)

Did not list.

Stotts (2012)

The sample size was necessarily small due to the pilot nature of this work making estimates of effects less stable. While
the reduced measurement condition allowed the team to make comparisons to tease out intervention from measurement
effects, the lack of baseline smoke exposure and 1-month comparison data on a quarter of the sample was, in hindsight,
less than ideal. Finally, the lack of air nicotine data at baseline (due to cost) precluded pre-post analyses of change.

Stregja (2014)

Levels of initial exposure were already low, leaving limited opportunity for further reduction. Reflecting CA’s tobacco
control efforts, for many years the state has had the highest rate of household smoking bans in the nation. Therefore,
the number of households with high levels of smoking and a child with asthma may have been limited and adults from
high exposure households may have been unwilling to take part (e.g., while there is considerable tobacco use among
men in the Latino families, there is a cultural value of familismo, emphasis on family, including emphasis on children’s
health, and children’s household SHS exposure is lower among Latino families that for other race/ethnic groups). High
attrition and low rates of collection of objective measures (few children with urine cotinine samples).

Tyc (2013)

Travel, time away from home, and treatment schedules may have presented methodological challenges for cotinine
measurement.

Ulbricht (2014)

Limitations of cotinine; counseling was focused on the index parent and did not address all smokers living in dualparent households; interventions focused on household-related sources of ETS exposure only, environments such as
child-care facilities or relatives’ homes were not considered; and assessors of baseline and 12-month follow-up data
were not blind to the group assignment of study participants.

Van’t Hof (2000)

High refusal rate may reflect the possibilities that women who have truly quit may perceive no need to be in a study
and that some women intend to resume smoking after delivery and may not wish to be involved in a relapse prevention
study.

Vineis (1993)

Possible contamination between the intervention and control groups; however, given the modest decline in the
proportion of smokers irrespective of group meant that contamination was unlikely; a more complex intervention may
be needed

Wahlgren (1997)

Small sample size reduced statistical power
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LIMITATIONS

Wakefield (2002)

Statistical power to detect a difference of the size observed was low at only 24%. With regard to self-reported bans,
there may have been a real, albeit modest, effect of the intervention, by the study may have been underpowered to
detect it. The families in the trial were low income and in this context, there may have been other pressing issues that
competed for their attention.

Walker (2015)

Mothers’ reported infant SHS exposure and breastfeeding status may be affected by social desirability bias, advertising
campaigns ran in both countries before and during the study period promoting the importance of breastfeeding,
smoking cessation, and not exposing children to SHS; therefore, breastfeeding may have been over-reported and
SHS exposure underreported, biasing the results toward the null; no measurements of home/air quality were taken as
verification of infant SHS exposure; the number of ARI events was considerably lower than previously reported in a
remote indigenous community setting making the findings perhaps ungeneralizable to populations with higher rates
of ARI; may have missed cases of primary care services; did not assess sharing of cigarettes smoked per day; did not
record the use of NRT by mothers and possible effects; and did not record partner vs other family member involvement
in the study so unable to report by these two groups.

Wang (2015)

More combinations of interventions exist which the current design did not consider, it is not possible whether the main
contribution to the success of the intervention was due to the caregivers, the children, or both, the intervention was
given at a time when caregivers may have been concerned about the effects of smoking on their child’s health so they
may have been primed to accept the advice, this post-intervention period lasted only 6 months, no data about third-hand
smoke was collected, risk of contamination from teachers discussing smoking exposure to a child in the control group

Wiggins (2005)

Poor uptake of one of the interventions and the possibility that the interventions were inappropriate for this population,
possible contamination bias, statistical power was cut with two intervention groups perhaps missing modest or
worthwhile intervention effects

Wilson (2001)

Reduced statistical precision due to loss to follow-up, did not demonstrate a statistically lear mechanism that would
account for the effects of the intervention on asthma outcomes by its effect on measures of exposure, intermittent urine
samples provide a relatively crude index of both typical and maximal exposure, smoking by other family members and
friends could have had an effect, and the results may not be generalizable

Wilson (2011)

Relatively small number of children at high risk and the lack of statistical power for subgroup analyses of either main
effects or potential mediators

Winickoff (2010)

Small sample size reduced statistical power

Woodward (1987)

The postpartum period was often seen by mothers as a time of release; therefore, pregnancy may be a better time to
introduce programs. A stronger intervention design that emphasized the hazards of postnatal smoking to month and
child could have been more effective. Antismoking campaigns should begin during pregnancy. The study did not have
statistical power to test for a modest effect on smoking prevalence of the order of magnitude reported in other minimal
intervention programs.

Yilmaz (2006)

A methodological issue could be use of self-reports to ascertain smoking status without the inclusion of biochemical
validation. A self-report of 7 days of total abstinence to define non-smoking status may be inaccurate for verification of
smoking status.

Yu (2017)*

Reliance on self-reported data; relatively small sample; participants from higher SES, education level and health status;
content of the text messages lacked diversity.

Yucel (2014)

Intervention occurred at the same time as the smoking prohibition in public areas. Possible contamination bias
may have minimized the difference in outcomes between the two groups. Given population the results may not be
generalizable to families with higher SES.

Zakarian (2004)

Staff turnover and training issues with clinics’ inability to deliver ETS counseling services with continuity in a timely
manner. Some clinics did not have a bilingual staff member. Clinic staff were unavailable to contact or provide
counseling in the evenings and weekends. The clinics emphasized urgent care rather than prevention. There was not
much ongoing training and supervision of counselors. Participants’ perceived lack of motivation for scheduling and
keeping appointments and for behavior change. Clinical programs are faced with too little funding and too large and
varied service obligations.

Zhang (1993)

Self-report only.

* Indicates a study from the most recent literature searches (n=13). The other studies are from the Behbod et al., 2018 systematic review (n=76).
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X
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F
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X
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X
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X
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Nacaroglue (2017)*
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X
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X

Curry (2003)
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Prokhorov (2013)
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*Indicates a study from the most recent literature review (n=13). The other studies are from the Behbod et al. (2018) systematic review (n=76).
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A+B+C+D

Hovell (2000)

X

X

X

X
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A+B+C+D

Abdullah (2015)

X

X

X

X
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A+B+C+D

Baheiraei (2011)

X

X

X

X
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X
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Collins (2015)

X

X

X

X
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A+B+C+D
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X
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X
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X

X
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X
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X
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X
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X

X

X

X
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X

X
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X
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X
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X

A+D

Armstrong (2000)

X

X

Moderate evidence

A+D

Culp (2007)

X

X

Emerging Evidence

A+D

Schonberger (2005)

X

X

Emerging Evidence

X

Moderate evidence
Mixed evidence

X

Emerging evidence
X

X

Mixed evidence

X
X

X

X

EVIDENCE RATING

X

Emerging evidence
Emerging Evidence

X

Mixed evidence
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TABLE 8: Continued
C

D

E

F

G

H

I

K

Telephone counseling/follow-up

Home visits

Continine and/or SHSe feedback

NRT and/or information/access

School-based component

Air purifiers in the home

Group counseling

Text messages

STUDY (N=39)

In-person counseling

B

CLUSTERS
A+D+F

Walker (2015)

X

B

Prokhorov (2013)

X

B+C

Bundy (2018)

X

X

Moderate evidence

B+C

Kegler (2015)

X

X

Moderate evidence

B+C

Schuck (2014)

X

X

Moderate evidence

B+C

Eakin (2014)

X

X

Moderate evidence

B+C

Abdullah (2005)

X

X

Emerging Evidence

B+C

Davis (1992)

X

X

Mixed evidence

B+G

Zhang (1993)

X

C+E

Ekerbicer (2007)
Total Counts—39
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A

Educational materials

INTERVENTION CLUSTER LETTER/COMPONENT NAME

X

33

Mixed evidence
Emerging Evidence

X
X

30

X

EVIDENCE RATING

27

Emerging Evidence

X
23

11

Emerging Evidence
6
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TABLE 9: INTERVENTION CLUSTERS IN THE COMMUNITY-BASED: ILL-CHILD SETTING
E

F

G

H

NRT and/or information/access

School-based component

Air purifiers in the home

CLUSTERS

STUDY (N=13)

Home visits

D

Telephone counseling/follow-up

C

Educational materials

B

In-person counseling

A

Continine and/or SHSe feedback

INTERVENTION CLUSTER LETTER/COMPONENT NAME

A+B+C+D

Hovell (2002)

X

X

X

X

A+B+C+D+F

Blaakman (2015)

X

X

X

X

A+B+D

Krieger (2005)

X

X

X

Emerging Evidence

A+B+D

Hughes (1991)

X

X

X

Mixed evidence

A+B+D

Irvine (1999)

X

X

X

Mixed evidence

A+B+D+H

Butz (2019)

X

X

X

A+C+D+E

Wilson (2011)

X

X

X

X

A+C+D+E+F

Borrelli (2010)

X

X

X

X

X

Emerging evidence

A+C+D+E+F

Borrelli (2016)

X

X

X

X

X

Emerging evidence

A+D+E

Hutchinson (2017)

X

X

X

A+D+G

Halterman (2011)

X

X

A+D+H

Butz (2011)

X

X

B

Streja (2014)
Total Counts—13

Scientifically rigorous
X

Emerging evidence

X

7

Mixed evidence
Emerging evidence

Moderate evidence
X

Mixed evidence
X

X
12

EVIDENCE RATING

Mixed evidence
Mixed evidence

5

12

4

3

1

2
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TABLE 10: INTERVENTION CLUSTERS IN THE CLINIC-BASED: WELL-CHILD SETTING
C

E

F

J

Telephone counseling/follow-up

Continine and/or SHSe feedback

NRT and/or information/access

EHR prompt and referral

STUDY (N=24)

In-person counseling

B

CLUSTER
A

Ortega (2015)

X

Moderate evidence

A

Fossum (2004)

X

Mixed evidence

A

Winickoff (2010)

X

A+B

Phillips (2012)

X

X

Emerging evidence

A+B

Severson (1997)

X

X

Emerging evidence

A+B

Yilmaz (2006)

X

X

Emerging evidence

A+B

Van’t Hof (2000)

X

X

Mixed evidence

A+B

Vineis (1993)

X

X

Mixed evidence

A+B

Eriksen (1996)

X

X

Mixed evidence

A+B

Hafkamp-de (2014)

X

X

Mixed evidence

A+B

Kallio (2006)

X

X

A+B+C

Chellini (2013)

X

X

X

Emerging evidence

A+B+C

Ratner (2001)

X

X

X

Emerging evidence

A+B+C

Curry (2003)

X

X

X

Mixed evidence

A+B+C

Woodward (1987)

X

X

X

Mixed evidence

A+B+C

Hannover (2009)

X

X

X

Mixed evidence

A+B+C

Groner (2000)

X

X

X

Evidence against

A+B+E

Daly (2016)

X

X

A+B+F+J

Collins (2018)

X

X

X

X

Emerging evidence

A+B+F+J

Lepore (2018)

X

X

X

X

Emerging evidence

B+C+E

Chilmonczyk (1992)

X

B+E

Nuesslein (2006)

X

C+E+F

Joseph (2014)

F

Cooper (2014)
Total Counts—24

118

A

Educational materials

INTERVENTION CLUSTER LETTER/COMPONENT NAME

Mixed evidence

Mixed evidence

X

X
X

20

EVIDENCE RATING

19

8

Mixed evidence

X

Emerging evidence

X

Emerging evidence

X
4
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Emerging evidence

X

Emerging evidence

4
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TABLE 11: INTERVENTION CLUSTERS IN THE CLINIC-BASED: ILL-CHILD SETTING
B

C

E

F

Telephone counseling/follow-up

Continine and/or SHSe feedback

NRT and/or information/access

CLUSTER

STUDY (N=13)

In-person counseling

A

Educational materials

INTERVENTION CLUSTER LETTER/COMPONENT NAME

A

Patel (2012)

X

Emerging evidence

A

Nicholson (2015)

X

Emerging evidence

A+B

Ralston (2013)

X

X

A+B+C

Stotts (2012)

X

X

X

Emerging evidence

A+B+C

Tyc (2013)

X

X

X

Emerging evidence

A+B+C

Wahlgren (1997)

X

X

X

Emerging evidence

A+B+C

Chan (2006a)

X

X

X

Mixed evidence

A+B+E

McIntosh (1994)

X

X

A+B+F

Ralston (2008)

X

X

A+C

Chan (2005)

X

A+E

Wilson (2001)

X

X

Emerging evidence

B+C+E

Nacaroglue (2017)

X

X

X

Emerging evidence

B+C+E

Wakefield (2002)

X

X

X

Mixed evidence

9

7

4

Total Counts—13

11

EVIDENCE RATING

Emerging evidence

X

Emerging evidence
X

X

Emerging evidence
Mixed evidence

1
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APPENDIX A
KEY TERMS AND ACRONYMS
Environmental tobacco smoke (ETS): Smoke that comes from the burning of a tobacco
product, such as cigarettes, cigars, or pipes, and smoke that is exhaled, or breathed out, by the
person smoking.110, 111 Mainstream smoke is smoke exhaled by a smoker. Sidestream smoke is
smoke from the lighted end of a cigarette, pipe, or cigar, or tobacco burning in a hookah. This
type of smoke has cancer-causing agents (carcinogens) and is more toxic than mainstream
smoke. It also has smaller particles than mainstream smoke. These smaller particles make
their way into the lungs and the body’s cells more easily. It is also called secondhand smoke,
involuntary smoking, and passive smoking.112
Evidence-based/informed strategy measures (ESMs): Measures selected by states to assist
them in improving their accomplishments on National Performance Measures. ESMs are part of
a three-tiered performance measurement system that was introduced in 2015 to enable states to
demonstrate the impacts of Title V on selected health outcomes within a state. ESMs are intended
to hold states accountable for improving quality and performance related to the NPMs and
related public health issues. ESMs will assist state efforts to more directly measure the impact of
specific strategies on the National Performance Measures.113
Cotinine: A product formed after the chemical nicotine enters the body. Measuring cotinine
in people’s blood is the most reliable way to determine exposure to nicotine for both smokers
and nonsmokers exposed to environmental tobacco smoke. Measuring cotinine is preferred to
measuring nicotine because cotinine remains in the body longer.114 Cotinine is also measured in
hair, saliva, and urine.
Counseling: Interventions that provide motivation to quit, support to increase problem solving
and coping skills, and incorporate models of change. This includes interventions such as
motivational interviewing, cognitive behavioral therapy, psychotherapy, relaxation, problem
solving facilitation, and other strategies (Chamberlain, 2017).
End of treatment (EOT): For the studies included in this review, end of treatment refers to the
conclusion of the intervention. The collection of follow-up data may or may not occur
post-intervention.
Feedback: Interventions where the parents or caregivers are provided with information about
levels of secondhand smoke exposure and/or their children’s health status. This includes
https://www.cdc.gov/tobacco/data_statistics/fact_sheets/secondhand_smoke/general_facts/index.htm
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/environmental-tobacco-smoke
112
https://www.cancer.org/cancer/cancer-causes/tobacco-and-cancer/secondhand-smoke.html
113
https://mchb.hrsa.gov/maternal-child-health-initiatives/title-v-maternal-and-child-health-services-block-grant-program
114
https://www.cdc.gov/biomonitoring/Cotinine_FactSheet.html
110
111
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interventions such as hair, saliva, or urine cotinine measurements, air particulate matter, or
carbon monoxide levels (Chamberlain, 2017).
Health education: Interventions when parents or caregivers are provided with information about
the risks of smoking and advice to quit, but are not given further support or advice about how
to make this change. This includes interventions such as automated support through educational
materials, self-help manuals, or text messaging, for example, but there is no personal interaction
(Chamberlain, 2017).
Involuntary smoking: Inhaling tobacco smoke by a non-smoker. This is also called passive
smoking. Non-smokers who breathe in secondhand smoke take in nicotine and toxic chemicals
the same way smokers do.115
National outcome measures (NOMs): Measures reflecting the maternal and child health (MCH)
population health status. NOMs are part of a three-tiered performance measurement system that
was introduced in 2015 to enable states to demonstrate the impacts of Title V on selected health
outcomes within a state. NOMs are intended to represent the desired result of Title V program
activities and interventions. These measures for improved health are longer-term than National
Performance Measures.116
National performance measures (NPMs): Measures established for the Title V MCH Services
Block Grant program. NPMs are part of a three-tiered performance measurement system that
was introduced in 2015 to enable states to demonstrate the impacts of Title V on selected health
outcomes within a state. NPMs are intended to drive improved outcomes relative to one or
more indicators of health status (e.g., National Outcome Measures) for the maternal and child
health population.117
Nicotine: An addictive chemical found in tobacco products, including cigarettes, cigars, chewing
tobacco, smokeless tobacco, and nearly all e-cigarettes.118, 119
Nicotine replacement therapy (NRT): A therapy that gives a person nicotine—in the form of
gum, patches, sprays, inhalers, or lozenges—but not the other harmful chemicals in tobacco.
NRT can help relieve some of the physical withdrawal symptoms to allow a person to focus on
the psychological aspects of quitting.120
Passive smoking: Inhaling tobacco smoke by a non-smoker. This is also called involuntary
smoking. Non-smokers who breathe in secondhand smoke take in nicotine and toxic chemicals
the same way smokers do.121
https://www.cancer.org/cancer/cancer-causes/tobacco-and-cancer/secondhand-smoke.html
https://mchb.hrsa.gov/maternal-child-health-initiatives/title-v-maternal-and-child-health-services-block-grant-program
117
https://mchb.hrsa.gov/maternal-child-health-initiatives/title-v-maternal-and-child-health-services-block-grant-program
118
https://www.cdc.gov/biomonitoring/Cotinine_FactSheet.html
119
https://www.lung.org/stop-smoking/smoking-facts/nicotine.html
120
https://www.cancer.org/healthy/stay-away-from-tobacco/guide-quitting-smoking/nicotine-replacement-therapy.html
121
https://www.cancer.org/cancer/cancer-causes/tobacco-and-cancer/secondhand-smoke.html
115
116
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Secondhand smoke (SHS): Smoke that comes from the burning of a tobacco product, such as
cigarettes, cigars, or pipes, and smoke that is exhaled, or breathed out, by the person smoking.122,
123
Mainstream smoke is smoke exhaled by a smoker. Sidestream smoke is smoke from the
lighted end of a cigarette, pipe, or cigar, or tobacco burning in a hookah. This type of smoke
has cancer-causing agents (carcinogens) and is more toxic than mainstream smoke. It also has
smaller particles than mainstream smoke. These smaller particles make their way into the lungs
and the body’s cells more easily. It is also called environmental tobacco smoke, involuntary
smoke, or passive smoke.124
Secondhand smoke exposure (SHSe): Exposure to secondhand smoke at home, in the
workplace, and in other public places such as bars, restaurants, and recreation venues. It is
harmful and hazardous to the health of the general public and particularly dangerous to children
(USDHHS, 2006).
Smoking bans: Public policies, including criminal laws and occupational safety and health
regulations, that prohibit tobacco smoking in workplaces and other public spaces. Legislation
may also define smoking as more generally being the carrying or possessing of any lit
tobacco product. Smoking bans are enacted in an attempt to protect people from the effects of
secondhand smoke.125 With regard to household smoking rules, home smoking restrictions are
adopted voluntarily by household members and can range from comprehensive rules that make
homes smoke-free in all areas at all times and less comprehensive rules that restrict smoking to
certain spaces or times. Smoking bans can also be applied to vehicles. (USDHHS, 2006).
Smoking cessation: The cessation of smoking as a regular practice (not simply stopping
smoking for a few hours or days). Many tobacco users need support for quitting due to the
addictiveness of tobacco products. Evidence shows that cessation is the only intervention with
the potential to reduce tobacco-related morbidity and mortality in the short- and medium-term.
Support for smoking cessation or treatment of tobacco dependence refers to a range of techniques
including motivation, advice and guidance, counseling, telephone and internet support, and
appropriate pharmaceutical aids.126
Third-hand smoke: The left-over pollution after a cigarette is put out that remains in places
where people have smoked previously. It is the smoke left behind that can stick to dust, furniture,
carpeting, car seats, hair, or clothes. Secondhand smoke particles are released into the air, combine
with particles normally in the atmosphere and forms a new compound called nitrosamines, which
are released into the air as cancer-causing chemicals. Homes and cars where people have smoked
can smell like cigarettes for a long time due to third-hand smoke left on surfaces.127
https://www.cdc.gov/tobacco/data_statistics/fact_sheets/secondhand_smoke/general_facts/index.htm
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/environmental-tobacco-smoke
124
https://www.cancer.org/cancer/cancer-causes/tobacco-and-cancer/secondhand-smoke.html
125
https://en.wikipedia.org/wiki/Smoking_ban
126
https://www.who.int/tobacco/research/cessation/about/en/
127
https://www.healthychildren.org/English/health-issues/conditions/tobacco/Pages/How-Parents-Can-Prevent-Exposure-ThirdhandSmoke.aspx
122
123
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APPENDIX B
PUBLIC HEALTH, CLINICAL,
AND PRACTICE GUIDELINES
National and state organizations have put forth best practice guidelines to support parents and
caregivers to quit smoking and reduce and eliminate SHSe in the home. A few illustrative
examples of tips, resources, and practice recommendations have been compiled in this appendix.
The CDC has developed a vast array of resources not only describing the dangers of SHS to
children but have compiled evidence from peer-reviewed studies to provide commentary and
guidance on the effects of smokefree policies.128 These fact sheets can be widely distributed to
help protect children from SHSe and promote smokefree policies. Infographics have also been
created to demonstrate the harm of child exposure to SHS (e.g., SHS can infiltrate into other
units through hallways and stairwells).129 Some tips they outline for parents to help protect their
children from SHS include the following:
• Do not allow anyone to smoke anywhere in or near your home.
• Do not allow anyone to smoke in your car, even with the window down.
• Make sure your children’s day care centers and schools are tobacco-free.
• If your state still allows smoking in public areas, look for restaurants and other places that do
not allow smoking. “No smoking sections” do not protect you and your family from SHS.130
In addition, the AAP has compiled the following tips for parents and caregivers to create a
smoke-free environment and help keep their children from being exposed to SHS:
• Set the example. If you smoke, quit today! If your children see you smoking, they may want to
try it, and they may grow up smoking as well. If there are cigarettes at home, children are more
likely to experiment with smoking—the first step in becoming addicted.
• Remove your children from places where smoking is allowed, even if no one is smoking
while you are there. Chemicals from smoke can be found on surfaces in rooms days after the
smoking occurred.
• Make your home smoke free. Until you can quit, don’t smoke inside your home and don’t
smoke anywhere near your children, even if you are outside. Don’t put out any ashtrays.
Remember, air flows throughout a house, so smoking in even one room allows smoke to go
everywhere.
• Make your car smoke free. Until you can quit, don’t smoke inside your car. Opening windows
isn’t enough to clear the air and can actually blow smoke back into the faces of passengers in
the back seat.
https://www.cdc.gov/tobacco/basic_information/secondhand_smoke/index.htm
https://www.cdc.gov/tobacco/basic_information/secondhand_smoke/index.htm
130
https://www.cdc.gov/tobacco/data_statistics/fact_sheets/secondhand_smoke/health_effects/index.htm
128
129
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• Choose a babysitter who doesn’t smoke. Even if the babysitter smokes outside, your children
are exposed. Consider changing babysitters to find a smoke-free environment for your children.
• Encourage tobacco-free child care and schools. Help your children’s child care or school,
including outdoor areas and teachers’ lounges, become tobacco free. Get your children involved
in the effort to make schools tobacco free!131
The Julius B. Richmond Center of Excellence of the AAP is committed to the protection of
children from tobacco and SHS.132 The Center has compiled resources for partner organizations,
such as tobacco control organizations, government agencies, and international organizations,
for educators with lesson plans, statistics, and activities to prevent tobacco use among youth,
by country, with global tobacco risk factors, consumption, and related health consequences, and
Surgeon General Reports summaries. There are a vast portfolio of resources for parents and
families on how to quit and the effects of tobacco and SHS and for clinicians on how to ask the
right questions about tobacco use and SHSe, as well as educational materials, how to support
policy and advocacy efforts, and the latest research within the tobacco control field. For example,
there is a resource guide, “Solving the Puzzle: A Guide to Pediatric Tobacco Control,” with four
modules for clinicians, community, cessation, and working with youth and families.133
Additionally, the AAP developed a statement describing clinical practice recommendations.
“Tobacco harms children. There is no safe level of tobacco smoke exposure. Pediatricians have
important opportunities to prevent the initiation of tobacco use and help children, parents, and
caregivers obtain treatment for their tobacco dependence.”134 The recommended actions for
pediatricians are:
1. Inquire about tobacco use and tobacco smoke exposure as part of health supervision visits
and visits for diseases that may be caused or exacerbated by tobacco smoke exposure.
2. Include tobacco use prevention as part of anticipatory guidance.
3. Address parent/caregiver tobacco dependence as part of pediatric health care.
a. Recommend tobacco dependence treatment of tobacco-dependent parents and caregivers.
b. Implement systems to identify and offer counseling, treatment, treatment
recommendations, and/or referral for tobacco-dependent parents.
4. Offer tobacco dependence treatment and/or referral to adolescents who want to stop smoking.
a. Tobacco dependence pharmacotherapy can be considered for moderate to severely
tobacco-dependent adolescents who want to stop smoking.
5. Offer tobacco-dependent individuals quitline referral.
6. Consider potential for neuropsychiatric symptoms with tobacco dependence treatment.
7. Do not recommend electronic nicotine delivery systems for tobacco dependence treatment.

https://www.healthychildren.org/English/health-issues/conditions/tobacco/Pages/Dangers-of-Secondhand-Smoke.aspx
https://www.aap.org/en-us/advocacy-and-policy/aap-health-initiatives/Richmond-Center/Pages/default.aspx
133
https://www.aap.org/en-us/advocacy-and-policy/aap-health-initiatives/Richmond-Center/Pages/Solving-the-Puzzle.aspx
134
https://pediatrics.aappublications.org/content/pediatrics/136/5/1008.full.pdf
131
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8. If all sources of a child’s tobacco smoke exposure cannot be eliminated, provide counseling
about strategies to reduce the child’s tobacco smoke exposure.
Moreover, the Agency for Healthcare Research and Quality (AHRQ) states that successful
interventions begin with identifying users and appropriate interventions based upon the
patient’s willingness to quit. The major steps to intervention are known as the “5 A’s” and
provide guidance for practitioners to treat tobacco use and dependence. The 5A’s approach is a
brief, goal-directed way to more effectively address tobacco use with patients by applying the
following steps:
1. Ask: Identify and document tobacco use status for every patient at every visit.
2. Advise: In a clear, strong, and personalized manner, urge every tobacco user to quit.
3. Assess: Is the tobacco user willing to make a quit attempt at this time?
4. Assist: For the patient willing to make a quit attempt, use counseling and pharmacotherapy
to help him or her quit.
5. Arrange: Schedule follow-up contact, in person or by telephone, preferably within the first
week after the quit date.135

APPENDIX C
SELECT GREY LITERATURE RESOURCES
Review of the grey literature led to the identification of several types of resources including
websites, self-published monographs and reports, conference presentations, pamphlets, and
distance learning tools. Here is a sampling of relevant resources related to decreasing child
exposure to SHS in the home.
• State comparison maps for NPM 14.2: Smoking–Household: http://childhealthdata.org/browse/
rankings
• Webinar on “Eliminating Exposure to Secondhand Smoke: 2017 Updates to Outcome
Indicators”
February 20, 2018
Presenters: Yessica Gomez, MPH, Evaluator, Office on Smoking and Health, CDC
		
Laurel Curry, MPH, Analyst, RTI International
Materials: Webinar recording
		
Slides (PDF)
		
Handout: Eliminating Exposure to Secondhand Smoke: Outcome Indicators for
		
Comprehensive Tobacco Control Programs–2017
• Fact sheets on Campaignfortobaccofreekids.org website: https://www.tobaccofreekids.org/factsheets/tobaccos-toll-health-harms-and-cost/tobacco-products-and-health-harms-secondhandsmoke
135

https://www.ahrq.gov/professionals/clinicians-providers/guidelines-recommendations/tobacco/5steps.html
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• Resources on American Nonsmokers’ Rights Foundation website:
–– Many Children are Exposed to Secondhand Smoke: Smoke-free Cars and Homes Protect
Kids: https://no-smoke.org/at-risk-people/children/
–– Secondhand Smoke Exposure in Cars: Children and Adult Passengers are at Risk:
https://no-smoke.org/at-risk-places/cars/
–– Are You Exposed to Secondhand Smoke in Your Home? Learn More About Smoke-free
Housing Options: https://no-smoke.org/at-risk-places/homes/
–– Their resource library has materials on these topics: SHS; thirdhand smoke; marijuana SHS;
electronic cigarettes; ventilation; multi-unit and public housing; research bibliographies;
model ordinances, policies, and guidelines.
• North Carolina Health and Wellness Trust Fund. Tobacco Prevention Toolkit for Teachers:
https://www.mecknc.gov/HealthDepartment/CommunityHealthServices/TobaccoUse/
Documents/Toolkit.pdf
• Florida Department of Health, Household Secondhand Smoke, 2015 Title V Needs Assessment
MCH Topic Briefs: www.floridahealth.gov/programs-and-services/womens-health/
pregnancy/8_2015-title-v-brief-household-secondhand-smoke-final-11-06-2014.pdf
–– Describes household secondhand smoke as a public health issue, discusses magnitude and
trend; national and state goals; current state programs and initiatives; public health strategies
and practices; and departmental capacity.
• CDC, Smoking and Tobacco Use, SHS website: https://www.cdc.gov/tobacco/basic_
information/secondhand_smoke/
–– Includes protect children brochures (general, African American, Hispanic, and American
Indian populations); facts about children in the home; and related materials.
–– Environmental Protection Agency, Secondhand Tobacco Smoke and Smoke-Free Homes
website: https://www.epa.gov/indoor-air-quality-iaq/secondhand-tobacco-smoke-and-smokefree-homes
–– Healthy People 2020: Tobacco Use website: https://www.healthypeople.gov/2020/topicsobjectives/topic/tobacco-use/ebrs
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