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Abstract

Purpose—To investigate whether a biomarker screening approach for tobacco smoke exposure

(TSE) conducted concurrently with lead screening at well-child visits would increase parental

smoking cessation and implementation of home smoking restrictions.

Design—Observational, quasi-experimental.

Setting—Pediatric clinic in Minneapolis, Minnesota.
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Subjects—Eighty parents who smoked and their children presenting for well-child visits.

Intervention—Children in the 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.

Measures—Parental smoking, engagement in tobacco treatment, and home and car smoking

policies 8 weeks later.

Analysis—Mean/standard deviation for continuous data or frequency/percentage for categorical

data.

Results—Eighty-four percent 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%).

Conclusion—These data demonstrate the feasibility of adding cotinine measurement to routine

well-child lead screening to document TSE in small children. Data suggest providing this

information to parents increases engagement in tobacco treatment and prompts smoking cessation.
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PURPOSE

Among children, tobacco smoke exposure (TSE) is associated with health problems such as

low birth weight, asthma induction, asthma exacerbation, increased ear and lower

respiratory infections, and Sudden Infant Death Syndrome.1 Parental smoking cessation

benefits both parent and child, but pediatric providers rarely intervene on parental smoking.2

We hypothesized that laboratory documentation of childhood TSE would have an effect on

both provider and parental behavior by providing medical evidence of the unseen risk of

TSE to children.

National guidelines also recommend that all U.S. children at high risk have blood lead

concentrations measured at 1 and 2 years of age.3 Experience with lead testing suggests

providers can incorporate the routine screening of children for exposure to environmental

toxins into practice, including collecting biological specimens, which suggests the same

might be true for TSE testing.

The objective of this pilot study was to examine the feasibility of concurrent lead and

cotinine screening during well-child visits with tobacco biomarker feedback to providers and

parents. We sought to estimate whether a biomarker screening approach similar to lead
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screening would increase detection of children with TSE, enrollment of parents in smoking

cessation treatment, participation in treatment, parental cessation, and implementation of

home smoking restrictions.

METHODS

Design

We describe provider clinical response and parent smoking behavior following receipt of

TSE biomarker feedback, and compare it to a group of parents and providers who did not

receive biomarker feedback (a historical comparison group) using parent survey data.

Participants were enrolled between September 2010 and June 2011. The study protocol was

approved and monitored by the University of Minnesota Institutional Review Board.

Sample

Children coming to clinic for a 12-or 24-month well-child visit were eligible for

participation if the parent accompanying the child to the visit was a current cigarette smoker

(defined as smoking 10 or more cigarettes daily for the past year), spoke English, and had a

telephone. For the intervention group, study staff reviewed clinic schedules to identify

children with upcoming 12- or 24-month well-child visits. They telephoned the child’s home

during the week prior to the visit to screen the parent planning to accompany the child for

eligibility. If the parent was interested, research staff met them at the time of the child’s visit

to answer further questions and obtain informed consent for the parent and the child. For the

control group, staff called parents of children noted to have exposure to secondhand smoke

in the electronic medical record during the visit prior to the 12- or 24-month visit (9- and 18-

month visits, respectively). If the parent smoked at the time of the index visit they were

invited to enroll.

Measures

For the intervention group, the data coordinator screened parents by telephone prior to the

child’s visit and conducted baseline assessments in person at the clinic, including

demographics, smoking history, and home and car smoking policy descriptions. Outcome

data were collected 8 weeks later by telephone, including receipt of tobacco treatment

(defined as consultation with a health care provider specifically for tobacco treatment,

enrollment in a tobacco treatment program, consultation with a quitline, or receipt of

tobacco dependence treatment medications), quit attempts, 7-day point prevalent abstinence,

and current home and car smoking policies. For the historic comparison group, the data

coordinator contacted parents 2 to 6 months after their index visit and collected identical

data elements. During the single call the parent described his or her smoking status at the

time of the index visit, provider activities related to tobacco use, participation in tobacco

treatment, and smoking and home policy status 8 weeks later.

Intervention

A finger-stick blood sample for lead and hemoglobin was part of routine well-child visit

procedures at 12- and 24-month visits in the pediatric clinic. An additional 0.5 mL of blood

was collected and analyzed for cotinine, a metabolite of nicotine. Total cotinine
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concentration in plasma was quantified by liquid chromatography tandem mass

spectrometry analysis as previously described.4

Clinic providers asked that a masters-prepared certified tobacco treatment specialist execute

a protocol to reach all parents whose children had measurable cotinine levels. Providers

wanted to avoid taking on the task of making individual referrals themselves, as that might

increase provider workload and could potentially lead to failures to refer.

Results were mailed to parents in a form letter modeled on typical laboratory result

correspondence 1 to 3 weeks after the visit. The letter included an explanation that cotinine

came from tobacco exposure and that the normal value was zero (absent). One week later

the tobacco counselor telephoned the parent to explain the laboratory result; to describe

potential sources of TSE, including thirdhand smoke5; and to convey what is known about

the potential health effects of TSE for his or her child. The counselor used a combination of

motivational interviewing and cognitive behavioral therapy to engage the parent in a quit-

smoking attempt. All parents were encouraged to institute a strict home and car no-smoking

policy, regardless of whether they wanted to stop smoking. The counselor attempted at least

weekly contact for up to 8 weeks to continue engaging the parent and embarked on an

evidence-based telephone smoking cessation protocol6 if the parent wanted to stop smoking.

The tobacco treatment specialist described prescription and over-the-counter medication

options for smoking cessation to parents, but the study did not provide medications or

funding to obtain them. If parents requested help finding sources of medications, the

specialist worked to facilitate access.

Analysis

Descriptive statistics are presented as mean and standard deviation for continuous data or

frequency and percentage for categorical data. Statistical analysis was conducted using SAS

9.1.3 (SAS Institute Inc., Cary, North Carolina) statistical software.

RESULTS

Of 661 children with upcoming 12-and 24-month visits who were assessed for eligibility, 49

(7%) had parents who were smokers. Among these parents, 41 of 49 (84%) agreed to have

their child tested for TSE along with lead testing. One child failed to have blood drawn,

yielding 40 child-parent pairs in the intervention group.

Parent demographics are shown in Table 1. There were no statistically significant

differences between the intervention group and comparison group on baseline

characteristics. Measurable cotinine was identified in 37 of 40 children (93%). Assessments

were completed in 38 of 40 participants in the intervention group. Of the 38, 36 received at

least one counselor call, 25 received two calls, and 14 received three or more calls. The

majority of parents, 28 of 38 (74%), engaged in smoking counseling, and 9 of 38 (24%)

accessed smoking cessation medications. Eight weeks after the index visit, 11 of 38 parents

in the intervention group (29%) reported 7-day point-prevalent abstinence. In contrast, only

one parent in the comparison group reported abstinence from smoking (p = .001). There

were fewer quit attempts (mean .9 vs. .2, p = .001) and less readiness to quit (mean
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Contemplation Ladder score 6.6 vs. 4.7, p < .001) in the comparison group (Table 2). All

parents described low rates of receipt of tobacco treatment from the child’s doctor. There

was little change in household or car rules about smoking 8 weeks after the index visit, but

parents reported a high rate of total restriction at baseline (Table 2).

DISCUSSION

Summary

Results from our pilot study show that it is feasible to conduct concurrent screening for lead

and TSE at well-child visits. The majority of parents who smoked agreed to have their child

provide a blood sample at the time of lead screening to test for tobacco exposure. Pediatric

providers quickly instituted a clinic system that virtually guaranteed parents of all children

who had a cotinine value indicating TSE would receive smoking intervention. Nearly all

parents thought they protected their children from TSE, but cotinine values indicated this

perceived protection was incomplete. The rate of engagement in telephone treatment, which

was optional, was high. Nearly one-third of parents who received the biomarker intervention

reported short-term quitting.

Other studies that used children’s biomarkers to address parental smoking show varying

efficacy,7–11 but knowledge of TSE effects and the social environment for smoking has

changed radically in the 15-year period over which these studies took place; it is possible

that biomarker feedback may be more potent in the current social climate than in the past.

Limitations

Limitations to this observational study include the lack of random assignment to the

intervention or comparison groups and the inclusion of multiple components in the

intervention. It is possible that parents who chose to participate in the intervention group

were more inclined to stop smoking than smokers in the general population. Because the

comparison group was recruited using a different method than the intervention group, there

is potential for selection bias. Data were ascertained historically in the comparison group,

and there may have been errors in recall. Finally, smoking status was not biochemically

confirmed, so it is possible that parents overreported abstinence.

Significance

A clinic system that routinely couples cotinine screening with lead screening at 12 and 24

months could take advantage of the highly developed infrastructure for lead screening and

remediation. Biomarker screening with cotinine is an accurate way to detect childhood TSE

and potentially could be implemented for all children when lead screening occurs, detecting

TSE among parents who deny smoking and also among parents who report that they do not

smoke around children. Clinics could establish protocols so that positive cotinine results or

parent self-report of tobacco use would result in proactive counseling about the impact on

children.

Biomarkers of TSE were detected in virtually all the children of self-reported smoking

parents, even those parents who thought they were completely protecting children from
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TSE. These data strongly suggest that parental reports of their strategies to limit or eliminate

child exposure to TSE are inaccurate proxy measures of actual exposure. Parental smoking

cessation appears to be essential to meet the goal of eliminating exposure to TSE. Finding

clinical settings to engage parents in smoking cessation treatment has been a challenge12–15

but biomarker feedback of their own child’s TSE may motivate parents to quit, promote

engagement, and increase parental cessation.
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SO WHAT? Implications for Health Promotion Practitioners and
Researchers

What is already known on this topic?

Tobacco smoke exposure is an important, but often undetected, childhood health risk.

Pediatric treatment of parental smoking would benefit both parent and child. Screening

for lead exposure during well-child visits provides an opportunity to screen for bio-

markers of tobacco exposure.

What does this article add?

This study shows a biomarker screening approach that is similar to lead screening during

well-child visits increases detection of children exposed to tobacco smoke. Results

suggest biomarker documentation of tobacco exposure increases parent tobacco treatment

and prompts smoking cessation.

What are the implications for health promotion practice or research?

The addition of routine screening for tobacco smoke exposure may help reduce this

hidden cause of disease in childhood. In addition to protecting children from tobacco

smoke exposure, this laboratory test may help support parental tobacco dependence

treatment.

Joseph et al. Page 8

Am J Health Promot. Author manuscript; available in PMC 2014 July 25.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Joseph et al. Page 9

Table 1

Index Visit Characteristics*

Intervention (n = 40) Comparison (n = 40)

Parent

 Sex, %

  Female 22 (55.0) 23 (57.5)

  Male 18 (45.0) 17 (42.5)

 Age, mean (SD), y 30.3 (5.7) 30.5 (6.4)

 Race, %

  White 22 (55.0) 18 (46.1)

  Nonwhite 18 (45.0) 21 (53.9)

 Employment status, No. (%)

  Unemployed 16 (40.0) 19 (47.5)

  Part-time/full-time 24 (60.0) 21 (52.5)

 Individual income, No. (%), $

  0–49,999 34 (87.2) 38 (97.4)

  50,000 or more 5 (12.8) 1 (2.6)

 Highest grade level completed, No. (%)

  ≤High school 17 (42.5) 23 (57.5)

  Some college 15 (37.5) 12 (30)

  College + 8 (20.0) 5 (12.5)

Child

 Sex, No. (%)

  Female 21 (52.5) 21 (52.5)

  Male 19 (47.5) 19 (47.5)

 Visit age, No. (%), mo

  12 20 (50.0) 19 (47.5)

  24 20 (50.0) 21 (52.5)

 Serum cotinine corrected

  No. detectable (%) 37 (92.5) N/A

  Mean (SD), ng/mL 1.8 (2.5)

  Median, ng/mL 0.7

  Range, ng/mL 0.1–12.2

*
N/A indicates not applicable.
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Table 2

Baseline and 8-Week Postvisit Smoking and Smoking Policies*

Baseline 8-wk Post-visit

Intervention n
= 40

Comparison n
= 40

Intervention n
= 38*

Comparison n
= 40

No smoking at all in the last 7 d, No. (%) N/A N/A 11 (28.9) 1 (2.5)

No. quit attempts in past 8 wk, mean (SD) N/A N/A 0.9 (1.8) 0.2 (0.4)

Readiness to quit, mean (SD)† 4.8 (1.5) 4.5 (1.1) 6.6 (2.4) 4.7 (1.4)

Which of the following best describes your household’s rules
about smoking?, No. (%)

 Smoking is allowed in all parts of the home 2 (5.0) 2 (5.0) 0 (0) 2 (5.0)

 Smoking is allowed in some parts of the home 11 (27.5) 7 (17.5) 5 (13.2) 6 (15.0)

 Smoking is not allowed in any part of the home 27 (67.5) 31 (77.5) 33 (86.8) 32 (80.0)

In your home, is smoking in the presence of children always
allowed, sometimes allowed, or never allowed?, No. (%)

 Always is allowed 0 (0) 1 (2.5) 0 (0) 1 (2.5)

 Sometimes is allowed 7 (17.5) 2 (5.0) 4 (10.5) 2 (5.0)

 Never is allowed 33 (82.5) 37 (92.5) 34 (89.5) 37 (92.5)

Please tell me which best describes how cigarette smoking is
handled in your car when children are present?, No. (%)

 No one is allowed to smoke in my car 31 (77.5) 33 (82.5) 34 (89.5) 33 (82.5)

 Only special guests can smoke in my car 0 (0) 0 (0) 0 (0) 0 (0)

 People can smoke in car if windows are open 7 (17.5) 6 (15.0) 2 (5.3) 6 (15.0)

 People can smoke in my car at any time 2 (5.0) 1 (2.5) 2 (5.3) 1 (2.5)

Since your enrollment, has your child’s doctor discussed any of
the following tobacco treatments with you?, No. (%) yes

 Consultation with a health care provider specifically for
tobacco treatment

N/A 3 (7.9) 5 (12.5)

 Enrollment in a tobacco treatment program 2 (5.3) 0 (0)

 Consultation with a telephone quitline 1 (2.6) 0 (0)

 Receipt of prescription or over-the-counter tobacco
dependence treatment medications

0 (0) 0 (0)

Since the time of your enrollment, have you engaged in any of
the following tobacco treatments?, No. (%) yes

 Consultation with a health care provider specifically for
tobacco treatment

N/A 4 (10.5) 0 (0)

 Enrollment in a tobacco treatment program 2 (5.3) 0 (0)

 Consultation with a telephone quitline 28 (73.7) 0 (0)

 Receipt of prescription or over-the-counter tobacco
dependence treatment medications

9 (23.7) 2 (5.0)

*
N/A indicates not applicable.

†
Two participants in the intervention group were lost to follow-up.
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