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Abstract

Introduction: Quitlines are effective in helping smokers quit, but pediatrician quitline referral 

rates are low, and few parents who smoke use the service. This study compared enrollment of 

parents who smoke in the quitline using electronic referral with that using manual referral.

Study design: The study was designed as a pragmatic RCT.

Setting/participants: Participants were recruited from one large, urban pediatric primary care 

site in Philadelphia, Pennsylvania with a high percentage of low-income families. Participants 

included adult parents who smoked and were present at their child’s healthcare visit.

Intervention: Pediatricians screened for tobacco use; smokers were given brief advice to quit 

and, if interested in quitting, were referred to the quitline. The eReferral (“warm handoff”) 

involved electronically sending parent information to the quitline (parent received a call within 

24–48 hours). Control group procedures were identical to eReferral, except the quitline number 
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was provided to the parent. Data were collected between March 2017 and February 2018 and 

analyzed in 2018.

Main outcome measures: The primary outcome was the proportion of parents enrolled in 

quitline treatment. Secondary outcomes included parent factors (e.g., demographics, nicotine 

dependence, and quitting motivation) associated with successful enrollment. Number of quitline 

contacts was also explored.

Results: During the study period, in the eReferral group, 10.3% (24 of 233) of parents who 

smoked and were interested in quitting enrolled in the quitline, whereas only 2.0% (5 of 251) of 

them in the control group enrolled in the quitline—a difference of 8.3% (95% CI=4.0, 12.6). 

Parents aged ≥50 years enrolled in the quitline more frequently. Although more parents in the 

eReferral group connected to the quitline, among parents who had at least one quitline contact, 

there was no significant difference in the mean number of quitline contacts between eReferral and 

control groups (mean, 2.04 vs 2.40 calls; difference, 0.36 [95% CI=0.35, 1.06]).

Conclusions: Smoking parent eReferral from pediatric primary care may increase quitline 

enrollment and could be adopted by practices interested in increasing rates of parent treatment.

INTRODUCTION

Secondhand smoke (SHS) exposure affects approximately 40% of the U.S. pediatric 

population and increases the risk for acute respiratory infections, sudden infant death 

syndrome, and premature death, and exacerbates chronic respiratory diseases such as 

asthma.1,2 When parents quit smoking, they eliminate most of their children’s SHS 

exposure,1 decrease the risk of their children becoming smokers as adults,3 and increase 

their own life expectancy by an average of 10 years.4

Pediatricians are uniquely positioned to protect children from tobacco and SHS exposure by 

educating, motivating, and initiating tobacco dependence treatment for parents who smoke. 

Parents who smoke are often underserved medically, without regular contact with an adult 

healthcare clinician,5 but they see their child’s doctor an average of three to four times each 

year.6,7 More than 20% of parents who are smokers accompany their child to a healthcare 

visit.8,9 Parents expect pediatricians to ask about their smoking status and are receptive to 

their intervention, including prescribing cessation medications and connecting to treatment 

resources.10

There is strong evidence that advice and support delivered by healthcare professionals to 

smokers achieve quit rates of 5%–10% with minimal interventions and 15%–30% with more 

intensive interventions.11,12 Thus, the American Academy of Pediatrics, as detailed in Bright 
Futures: Guidelines for Health Supervision for Infants, Children and Adolescents,13 

recommends that pediatricians provide smoking-cessation strategies to parents who smoke, 

including giving information about or telling them to call state tobacco quitlines—publicly 

funded and scalable programs that have shown impressive efficacy and real-world 

effectiveness in helping smokers quit.14,15 Further, limited research in pediatric settings 

suggests proactive referral to the quitline (offering enrollment in the quitline to a parent who 

smokes at the time of their child’s visit) is associated with greater quitline use.16,17 Despite 

evidence that parents are receptive to such intervention during routine pediatric care,10 

Jenssen et al. Page 2

Am J Prev Med. Author manuscript; available in PMC 2020 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



pediatric healthcare settings deliver effective tobacco dependence assistance to parents <3% 

of the time, with 0% of parents reporting tobacco quitline enrollment at the visit.9

Electronic health records (EHRs) and clinical decision support (CDS) systems—tools that 

enhance decision making in the clinical workflow—may improve the quality and 

standardization of clinical interventions for tobacco use.15 EHR-based interventions have 

improved clinical care in numerous domains,18,19 and CDS systems have been shown to 

improve pediatricians’ adherence to national asthma guidelines, increase vaccination, and 

promote screening for maternal depression and developmental disorders.20–24 Further, CDS 

systems show potential to help pediatricians engage in treatment parents who smoke.25–28 

Electronic quitline referral systems for parents who smoke that fit into the clinical workflow 

may reduce the burden of providing smoking-cessation services and thus increase the 

likelihood of parents engaging in treatment.25 In adult settings, CDS systems that connect 

interested patients to quitlines lead to a significant increase in the proportion of smokers who 

successfully enroll in treatment.29,30 Despite their promise, no pediatric-based studies have 

evaluated automated electronic referral (eReferral, where parent information is sent 

electronically to the quitline, with the quitline calling the parent—a “warm handoff”) in 

comparison with the manual “cold handoff” process (i.e., giving the parent the quitline 

phone number) for enrollment in the quitline program by parents who smoke. The study 

hypothesis was that eReferral, compared with the current process, would increase enrollment 

with the quitline.

METHODS

Study Population

This study used an RCT design to compare eReferral to the quitline with referral through the 

process of providing the phone number to the parent (control), at a large pediatric primary 

care site that is part of the Children’s Hospital of Philadelphia Care Network.31 The site was 

an urban, high-volume clinic in West Philadelphia that cares for a high percentage of low-

income, black, non-Hispanic families who have Medicaid insurance, with high rates of 

tobacco use and SHS exposure. Parents aged ≥18 years who were present for the child’s 

healthcare visit (either well-child or acute), smoked cigarettes, were interested in quitting, 

and gave their permission to be referred to the tobacco quitline, were eligible. Interest in 

quitting was defined as a yes answer to the following suggested prompt and question: One of 
the best things you can do for your health and the health of your child is to quit smoking. 
Are you interested in quitting? Those not meeting these criteria were excluded.

The trial was designed to be pragmatic on the basis of Pragmatic Explanatory Continuum 

Indicator Summary (PRECIS-2) criteria, a tool to help researchers design clinical trials that 

best align with how the trial results are intended to be used. A pragmatic randomized trial is 

performed in clinical practice (the “real world”) with usual care as the comparison group, 

the goal of which is to help guide decisions on whether to deliver an intervention.32 As the 

goal was to ensure the applicability of the intervention to typical pediatric care, it was 

delivered to patients/parents who would receive it if it became the standard of care, was 

embedded within the EHR, and was implemented at a group level within primary care 

practice by pediatricians and nurse practitioners without direct involvement of the research 
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team in the recruitment of subjects.33 The protocol was approved by the IRB at the 

Children’s Hospital of Philadelphia. A waiver of informed consent was obtained to 

maximize the real-world generalizability of this study—meaning the parents enrolled in the 

study would be most like the parents encountered in clinical practice. Without the waiver, 

parents referred to the quitline might have changed their behavior if they knew they were 

being studied, which could have decreased the likelihood that they would be willing to be 

referred (either electronically or through the manual process) to an evidence-based tobacco 

treatment service. Parents who reported interest in quitting smoking and gave their 

permission to be referred (and, if applicable, to have their name and telephone number sent) 

to the quitline were automatically enrolled into the study. The study was registered with 

clinicaltrials.gov before enrollment ().

Measures

Parents who smoke were randomized using a random number sequence programmed in 

Python, version 3.4.3, and automatically implemented, as pediatric clinicians entered 

parents’ smoking and contact information into the EHR using a previously tested CDS 

system. Simple randomization was used (rather than block/stratified randomization) as there 

was no a priori patient or parent characteristic that was felt to be strongly linked to 

acceptance of the quitline. Pediatric clinicians were not blinded to group allocation, given 

the pragmatic nature of the study.33

The eReferral (warm handoff) was embedded within a CDS system previously developed by 

the study team.26 This work was inspired by conceptual approaches from industrial 

engineering that focus on simplifying processes to maximize service receipt and minimize 

obstacles between screening and intervention delivery.34 The CDS tool interfaces seamlessly 

within the EHR (Epic) to prompt the pediatric clinician to ask the parent about smoking 

status and advise quitting. The tool collects information about parents interested in quitting, 

facilitates the prescription of nicotine replacement therapy (NRT), and guides appropriate 

documentation. NRT, with a prescription, is covered by most commercial health insurance 

plans as well as PA Medicaid. When clinicians entered into the CDS tool the names and 

telephone numbers of parents who smoke, an eReferral was sent to the state quitline 

(through a secure electronic communication via ShareFile) for those randomized to 

eReferral. The quitline then called the parent within 24–48 hours to enroll them in treatment. 

The tested approach extended an existing workflow for CDS already used for other aspects 

of pediatric tobacco-cessation treatment in the study practice, previously identified as an 

acceptable and usable tool, with most pediatric clinicians using the tool at most eligible 

visits.26 Pediatricians and nurse practitioners received brief, in-person training in use of the 

CDS tool, e-mails regarding use of the tool for reference, and, when requested, additional 

training through one-on-one discussion in a clinical setting.

All procedures implemented in the manual referral process were identical to those in the 

eReferral process (i.e., screening, prescribing, and guided documentation), with the 

exception that, for control parents, the telephone number for the quitline was provided in the 

paper form given at the conclusion of the visit, and parents were encouraged to call on their 

own (with no eReferral).
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The Pennsylvania Free Quitline, operated by National Jewish Health, is funded by the 

Pennsylvania Department of Health and staffed by trained cessation counselors. The quitline 

operates from 7:00AM to 1:00AM Eastern Time, Monday to Sunday. Outside of these hours, 

callers hear Quit Tips (pre-recorded cessation information). Services can be accessed online, 

via pa.quitlogix.org. Counseling is delivered in English, Spanish, and Arabic, as well as in 

more than 240 additional languages through telephone interpreter services. All smokers who 

enroll in smoking-cessation treatment receive counseling and support consistent with 

accepted clinical practice guidelines.11 They can also receive up to 8 weeks of free NRT. 

The treatment includes as many as five proactive counseling calls, each designed to help 

develop problem-solving and coping skills, secure social support, provide guidance with 

NRT use (if applicable), and plan for long-term abstinence. This approach has been shown to 

be effective in helping smokers quit, including underserved populations comparable to this 

study population.14

The primary outcome of interest was smoker enrollment in the quitline, defined as the 

proportion of parents who smoked and were interested in quitting that enrolled in quitline 

treatment, compared across the intervention (eReferral) and control approaches. Enrollment 

in the quitline was defined as completing one treatment call with the quitline counselor. The 

primary analysis was based on an intention-to-treat approach and included all subjects 

randomized at their referral visit. The secondary objective was to explore patient and parent 

demographic characteristics and smoking behaviors associated with successful enrollment. 

The assessed parent characteristics included age, gender, nicotine dependence (measured by 

number of cigarettes smoked per day, categorized as either ten or fewer cigarettes or ten or 

more cigarettes per day, to minimize data collection by clinicians, while still creating 

actionable information for treatment, an approach used by others9), motivation regarding 

quitting (quit stage, assessed by asking if they were planning to quit in the next 30 days or 6 

months), and NRT prescriptions. Pediatric patient characteristics included age (0–18 years), 

sex, race, ethnicity, insurance category, and asthma diagnosis. Age was organized into 

traditional developmental visit categories (infant visits, 0−1 year; early childhood, 1–5 years; 

middle childhood, 6−12 years; adolescence, ≥13 years). Presence of an asthma diagnosis, a 

highly prevalent chronic condition that is strongly associated with exposure to SHS,1 was 

selected as an easily captured diagnosis within the EHR to explore the association between 

child health conditions and parent quitline enrollment. Its prevalence makes it easier to 

determine whether outcomes differed by the presence of a chronic, smoking-related 

condition. Differences in the number of calls with the quitline and parent self-reported quit 

rates (among the subset of parents who actually enrolled in services) were compared across 

the study arms. The quitline collected a self-reported, 30-day abstinence parent quit rate at 6 

months after enrollment for all enrolled parents whom they were able to contact 6 months 

later. Quit rate information was reported to the study team by the quitline team.

Statistical Analysis

Proportions for parent enrollment in the quitline were calculated and the magnitude and 

statistical significance of differences between the eReferral and control referral approach 

(chi-squared analysis) were evaluated. Multivariable logistic regression was used to assess 

demographic and behavioral factors, specifically patient age, parent age, patient asthma 
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diagnosis, nicotine dependence, and motivation regarding quitting, which independently 

associated with successful enrollment. Binomial regression was used to compare contacts 

with the quitline across groups (n=6, for total number of possible calls, enrollment call plus 

five treatment calls). A priori power calculations demonstrated that enrolling approximately 

450–500 parent subjects provided >80% power to detect an absolute difference of at least 

6% (3% vs 9% rate of enrollment in the quitline for control vs intervention parents, similar 

to adult studies) in enrollment between the intervention and control groups, which is a 

clinically meaningful difference.29 Data were collected between March 2017 and February 

2018 and were analyzed in October and November 2018 using R, version 3.4.1, and Stata, 

version 15.

RESULTS

During the study period from March 17, 2017 to February 21, 2018, clinicians screened 

6,479 parents for tobacco use. A total of 781 parents/caregivers were identified as smokers, 

which resulted in a 12.1% overall prevalence of parents who smoked and who were present 

at their child’s visit. Of the 781 parents who smoked, 551 (70.6%) were interested in 

quitting and being referred to the quitline, and 484 were successfully randomized: 233 

parents to the eReferral group and 251 to the control group (Figure 1 and Appendix Figure 

1, available online). Allocation was not exactly 1:1 based on the use of simple 

randomization. The parent study population was predominantly black, non-Hispanic, and 

aged 24–49 years. Most of the children whose parents were enrolled in the study had 

Medicaid insurance, and 29% of children had a diagnosis of asthma. Most participants 

reported smoking fewer than ten cigarettes per day and were motivated to quit smoking in 

the next 30 days. The demographic and smoking-related characteristics of the participants 

were balanced across the study groups (Table 1).

In the primary analysis, in the eReferral group, 10.3% (24 of 233) of parents who smoked 

enrolled in the quitline, compared with 2.0% (5 of 251) in the control referral group—an 

absolute difference of 8.3% (95% CI=4.0, 12.6) in enrollment compared across groups 

(p<0.001). There were no differences between groups in rates of provided NRT 

prescriptions, with approximately 87% of parents who smoked prescribed NRT through an 

existing office workflow (Table 2).

In the secondary analysis, the only factor independently associated with quitline enrollment 

across either group was parent age, with parents aged >50 years being more likely to 

successfully enroll in treatment. An asthma diagnosis in the child, child age, number of 

cigarettes smoked by the parent, and parent motivation to quit (quit stage) were not 

associated with enrollment (Table 3). Upon controlling for these demographic and clinical 

factors, the eReferral parents remained significantly more likely to enroll in quitline 

treatment relative to the control group (OR=7.78, 95% CI=2.81, 27.90).

Among all participants referred to the quitline, parents contacted through the eReferral 

approach had a greater number of treatment contacts than those who contacted through the 

control approach (mean, 0.21 vs 0.05 calls; difference, 0.16 [95% CI=0.06, 0.26]). Although 

more parents in the eReferral group connected to the quitline, among smokers who enrolled 
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in the quitline, there was no significant difference in the mean number of quitline contacts 

between eReferral and control groups (mean, 2.04 vs 2.40 calls; difference, 0.36 [95% 

CI=0.35, 1.06]).

For 6-month self-reported parent rates (collected by the quitline), the vast majority of 

parents were lost to follow-up. The quitline was only able to follow up with four parents 

total (three in the eReferral group, one in the control group). One parent reported quitting in 

the eReferral group, compared with zero parents in the control group. Given the pragmatic 

nature of the study design, the study team did not have consent to separately follow up with 

the parent participants; thus, quit rates could not be assessed.

DISCUSSION

Directly connecting an urban population of predominantly low-income parents who smoke 

to the quitline via an eReferral process resulted in an 8-percentage point increase in 

treatment enrollment compared with providing referral information on a printed form and 

asking smokers to call on their own. This represents a fivefold increase in successful 

referrals. Quitline enrollment was associated with parents aged ≥50 years. An asthma 

diagnosis in the child, child age, number of cigarettes smoked by the parent, and parent 

motivation to quit were not associated with successful enrollment. Parents in the eReferral 

group also completed a significantly greater number of calls with the quitline; however, 

among parents who made initial contact with the quitline, the overall number of calls was 

not different. Owing to loss to follow-up and the pragmatic study design, quit rates could not 

be assessed.

Results of this RCT show that eReferral to the quitline is effective in helping parents engage 

in treatment. When using an eReferral process as a “warm handoff” to the quitline, treatment 

enrollment rates increased to one of ten parents. The pragmatic study design—conducted in 

a real-world clinical setting as a part of routine care—exposes how using the current process 

of referring parents to the quitline (telling them to connect with the resource on their own) 

led to only one of 50 parents successfully enrolling in treatment. Helping parents who smoke 

quit helps improve their individual health and protects their children from the harms of SHS 

exposure.1 Quitline-delivered counseling is convenient and more acceptable than in-person 

counseling, entails no childcare costs, eliminates transportation time and costs, and has 

demonstrated strong effectiveness.14,35 Using simple clinical tools to guide referral to the 

smoker quitline by pediatricians for parents who smoke, creates a bridge between pediatric 

healthcare settings and adult treatment programs and decreases logistic barriers to parents 

receiving services. This simple approach could be generalized to other settings.

Although eReferral to the quitline led to 10% of parents successfully enrolling, 90% of 

parents still did not engage in evidence-based tobacco treatment counseling. Quitline 

enrollment was associated with older parent age but not with other factors associated with 

parents successfully quitting, such as quitting motivation.36 Older parents may be more 

receptive to tobacco dependence interventions, or this may be an incidental finding. Not one 

individual demographic or behavioral factor may have as strong an influence as having a 

pediatrician advise quitting as a means to improve the health of the child and offer treatment.
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36 Individuals do not move through predictable stages of behavioral change,37 and a 

proactive approach to tobacco treatment in adult contexts increases the likelihood that 

smokers use the treatment and successfully quit (compared with usual care).38 Next steps 

could involve referring all parent who smoke with any interest in quitting to the quitline 

regardless of their level of motivation to quit. With current trial results indicating that 

eReferral to the quitline should serve as a baseline, more work is still needed in pediatric 

healthcare settings to increase parent engagement in treatment.39

Though pediatric healthcare settings can serve as a catalyst for change of behavior for 

parents who smoke, additional efforts are needed to support parents in achieving the ultimate 

outcome of quitting. Follow-up with the quitline after 6 months was low, preventing the 

ability to collect more robust smoking outcome data. Because of the limitations of the study 

design—receiving a waiver of parental consent to evaluate a method to increase enrollment 

in the quitline—the study team did not have consent to follow up with the parents outside of 

their interactions with the quitline. Tobacco dependence is a chronic disease that requires 

ongoing assessment and repeated intervention.11,40 Leveraging existing EHR technologies to 

streamline connections to easily accessible and freely available services is an important first 

step. According to one meta-analysis, quit rates were higher for smokers who receive 

multiple proactive counseling calls after the smoker called the quitline, increasing the 

relative success of quitting by 25% to 50%; three or more proactive calls increased the 

chances of quitting, with some evidence of a dose-response relationship.14 Given the 

widespread benefits of tobacco cessation, longer-term follow-up that supports continued 

parent engagement could include reminders to discuss smoking at the next office visit, text 

messages to check in with parents and reinforce behavioral change, telephone outreach, 

additional in-person services available at the office, or even home visits by a community 

health worker.

Limitations

Several additional limitations should be noted. This study was conducted at only one large, 

urban pediatric clinic, serving a predominantly Medicaid patient population. Though not 

nationally representative of the U.S. pediatric population, this study targeted a patient 

population most at risk for SHS exposure and its health consequences— black, non-Hispanic 

children living in poverty.2 Further, study participants may not be representative of the 

typical smoker, for example, as the majority smoked fewer than ten cigarettes per day. 

Although national estimates suggest that most daily smokers smoke more than ten cigarettes 

per day,41 black adult smokers smoke fewer cigarettes per day than their white counterparts.
1 Overall, these limitations are mitigated by the following: (1) the pragmatic nature of the 

study—participants were the individuals who would receive the intervention if it became 

usual care; and (2) the use of a widely available community-based resource (the quitline). 

Because of the pragmatic nature of the trial, pediatricians were not blinded to the 

intervention and the randomly assigned group was not masked to the providers. The lack of 

blinding may have influenced pediatrician smoking-cessation counseling in unanticipated 

ways. Additionally, the pragmatic nature of the study design with a waiver of informed 

consent limited the collection of additional data, including additional information about the 

parent (such as gender, education level, or actual use of NRT). Finally, the CDS software 
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used for this study is not widely available. However, for healthcare settings lacking this 

particular software, EHRs increasingly allow for the standardized transmission of 

information to external resources through, for example, new automated eReferral programs 

to state quitlines (https://pa.quitlogix.org/en-US/Just-Looking/Health-Professional/How-to-

Refer-Patients/eReferral). The current results provide evidence to promote this functionality 

more broadly.

CONCLUSIONS

For parents who smoke, eReferral to quitlines yielded an 8-percentage point increase, 

representing a fivefold improvement, in evidence-based cessation treatment enrollment 

compared with the current recommended standard of care among parents seen in a pediatric 

primary care clinic. Smoking parent eReferral from pediatric primary care may increase 

quitline engagement and could be adopted by practices interested in increasing the rates of 

enrollment. These findings may help inform clinical and policy decisions regarding 

incorporating a simple screening and treatment approach for parents who smoke in pediatric 

settings by providing evidence for adoption of this intervention into real-world clinical 

practice. This provides support for vendors to integrate this functionality into EHRs and for 

quitlines to accept these eReferrals.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
CONSORT diagram.
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Table 3.

Characteristics Associated With Successful Quitline Enrollment

Characteristics OR (95% CI) p-value
a

Study arm <0.001

 Control 1.00 (ref)

 eReferral 7.78 (2.81, 27.90)

Patient age, years 0.15

 <1 1.00 (ref)

 1–5 0.48 (0.13, 1.72)

 6–12 0.61 (0.18, 2.12)

 ≥13 1.82 (0.49, 6.94)

Parent age, years 0.028

 18–34 1.00 (ref)

 35–49 2.38 (0.92, 6.50)

 ≥50 5.10 (1.46,17.32)

Asthma diagnosis (child) 0.85

 No asthma 1.00 (ref)

 Asthma 1.10 (0.40, 2.80)

Cigarettes smoked per day
b 0.086

 <10 1.00 (ref)

 ≥10 2.07 (0.90, 6.50)

Quitstage
c 0.35

 30 days 1.00 (ref)

 6 months 0.47 (0.15,1.27)

 >6 months 0.67 (0.15, 2.21)

Note. Boldface indicates statistical significance (p<0.05). ORs from multivariable logistic regression model of characteristics associated with 
successful quitline enrollment.

a
Via Wald chi-squared.

b
Measurement of nicotine dependence.

c
Motivation regarding quitting, assessed by asking if they were planning to quit in the next 30 days or 6 months.
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