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Abstract

Addressing parental smoking in the child healthcare setting
improves the health of all family members. Innovative
approaches, such as mobilizing technology-based platforms,
may streamline screening and motivate acceptance

of behavioral health services to treat tobacco use and
dependence. The obective of this study was to describe
innovations added to the CEASE intervention and to track

2 year post-intervention implementation data on families who
were screened for tobacco use. Child healthcare practices in
five states (IN, NC, OH, TN, and VA) used an electronic tablet
screener to identify tobacco use within families and deliver
tobacco cessation assistance to smokers. Motivational/
educational videos on cessation were displayed via the
screener to enhance its utility. Five CEASE intervention
practices screened 50,111 family members for tobacco

use and identified 6,885 families with children exposed to
tobacco smoke. The mean number of screeners per practice
per month was 417; the mean number of households with
smokers identified per month was 57. Of 2,764 smokers who
were at visits and consented, 57% indicated that they wanted
a prescription to reduce or quit smoking; 94% of these

were given preprinted prescriptions. Of 41% who requested
connection to the quitline, 93% were given enrollment forms.
Electronic screening was used to routinely identify tobacco
users, leading to increased potential for offering cessation
assistance to all household members who smoke. Improved
delivery of smoking cessation services to families may be
achieved by integrating technological innovations into routine
pediatric practice.
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BACKGROUND

Tobacco use is a well-kknown preventable cause of
morbidity and mortality in the USA, accounting
for 480,000 deaths annually [1]. The 2006 U.S.
Surgeon General’s Report concluded that there
is no safe level of exposure to tobacco smoke [2].
Exposure to tobacco smoke causes depression and
anxiety [3—5], decreases in attention span [6-8],

Implications

Practice: The addition of a mobile technology-
based platform to an existing family-centered
tobacco control program improves efficiency in
screening and increases motivation to accept to-
bacco treatment services.

Policy: Policymakers and accountable care or-
ganizations can improve the health of families by
implementing systems aided by technology that
routinely screen for household tobacco use, de-
liver meaningful cessation assistance, and bill for
services in the pediatric setting.

Research: Future research should focus on
developing better integration of technology for
tobacco control programs used in pediatric of-
fice settings that will result in routine screening
and delivery of smoking cessation assistance for
families.

decreases in working memory, decreases in alveolar
lung growth [9-11], and impairment in weight gain
[12]. Exposure to tobacco smoke in utero increases
the risk of premature birth and low birth weight
[2,13,14] and also increases the risk for Sudden
Infant Death Syndrome (SIDS) [1]. Children’s ex-
posure to toxins in tobacco smoke is a known cause
of asthma, bronchitis, pneumonia, and middle ear
infection [1,2,15,16]. When parents and legal guard-
ians (henceforth parents) quit smoking [17], their life
expectancy is increased [18] and their children have
lower odds of becoming smokers [19-21]. Overall,
parental smoking cessation may lead to reduced
tobacco smoke exposure (TSE) of children, which
can reduce diseases caused by TSE and yield fewer
missed school days [2]. Parents who smoke usually
visit their child’s healthcare provider more often than
their own [22,23], creating an opportunity for staff at
child healthcare settings to identify smoking parents
and deliver effective tobacco cessation intervention
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[24,25]. However, fewer than 3% of parents get any
tobacco dependence treatment in this context of the
child healthcare setting [24].

Although there is a clear need for programs and
services to help families become tobacco-free, few
programs in the child healthcare setting address
this gap. The Clinical Effort Against Secondhand
Smoke Exposure (CEASE) program was developed
to address parental tobacco use and the tobacco
smoke exposure of children [26,27]; the program
was developed in 2004, based on earlier work in
hospital-based efforts at parental smoking cessation
[28]. From 2004 until 2014, CEASE was primarily
a paper-based intervention that used paper forms
to screen for tobacco use and exposure; although
this method was successfully implemented in study
practices [24,29], it was not shown to result in sus-
tainable practice change [30]. Informal feedback
from clinicians and staff who were part of the paper-
based CEASE study indicated that problems with
sustaining the intervention may have been due to
the limited time to address parental tobacco use
during a 15 min visit, lack of follow-up with smoking
parents due to documentation of smoking status on
paper forms rather than in electronic health record
systems, and lack of time-efficient methods to facili-
tate connection to cessation resources. The paper-
based version of CEASE was updated in 2015 by
using an electronic screening tool to screen families
for tobacco use and deliver tobacco cessation treat-
ment in pediatric practices.

This paper describes the methods and innovations
of the CEASE intervention used to deliver tobacco
cessation treatment to families in the child healthcare
delivery setting. This paper explores these innov-
ations while presenting post-intervention implemen-
tation data on the number of families screened for
household tobacco use over 2 years, the number of
smokers identified at the visits, and the number of
smokers requesting tobacco cessation assistance in
the form of a nicotine replacement therapy (NRT)
prescription and referral to the tobacco quitline. We
hypothesized that the addition of technological ad-
vances to an existing family-centered tobacco con-
trol program would improve delivery of tobacco
cessation assistance in a sustainable manner.

METHODS

Intervention design and updates

The development and improvement of the CEASE
intervention was shaped by research findings and
guidelines for the treatment of tobacco use and
dependence [1,2,31,32], as well as by conceptual
frameworks for implementing and sustaining prac-
tice change [26,27]. The design and improvement
of CEASE was influenced by the Chronic Care
Model [33-35], the RE-AIM model [36,37], and the
literature on sustainability of healthcare programs
[38-40]. Table 1 shows how these models were used

to improve the delivery of CEASE within pediatric
practices to help every family become tobacco-free.
To help all office staff members understand
family tobacco use and treatment, multiple forms of
training were offered at various time points, including
telephone training calls, training videos, manuals, edu-
cational materials, and online courses [42]. We strove
to create simple and accessible training materials,
such as the CEASE Implementation Comic (Fig. 1).
As demonstrated in the healthcare implementa-
tion and sustainability literature [38,40,43,44], sus-
tainable change requires the buy-in of the whole
office staff, clear knowledge of the problem at hand,
and motivation to implement the change. Additional
support to practices included opportunities to brain-
storm on how to overcome potential barriers to
implementing CEASE, address workflow concerns,
tailor CEASE to work in their clinical setting, and
motivate staff through motivational messaging.

INTERVENTION OVERVIEW

The CEASE intervention has been designed to work
within the current practices of pediatric primary
care healthcare settings to routinely and effectively
address parental smoking and tobacco smoke ex-
posure of all family members. The CEASE materials
support the Ask, Assist, Refer (AAR) [45] approach
to deliver the intervention:

ASK: (1) Identification of smoking household
members using a screener via an elec-
tronic tablet (henceforth mentioned
as tablet) before the parents see their
child’s clinician at the visit;

ASSIST: (2) Smoking cessation and smokefree

homes/cars counseling (brief motiv-
ational messaging elements include col-
laborative goal setting, establishing a
quit date, etc) during the visit;
(3) Smoking cessation medication (NRT
prescription for cessation and for those
cutting down as recommended in latest
guidelines);

REFER: (4) Referral and enrollment of smok-

ing family members in the free state
telephone quitline via a faxed enroll-
ment form,;
(5) A mHealth (mobile health) initiative
to refer and enroll smoking family mem-
bers into a free mobile phone-based
smoking cessation support texting ser-
vice (SmokefreeTXT).

One of the core features of the CEASE interven-
tion is the CEASE Action Sheet (Fig. 2), which was
given to the parent if they reported having a house-
hold tobacco user on the screener. The CEASE
Action Sheet serves as a guide for the clinician to
document tobacco cessation services provided and
contains cues to ensure tobacco use/smoke-free
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[ntake Survey Question
Does any member of

your household use
tobacco?

Fig. 1 | CEASE implementation comic (artwork done by Nathan Yuen).

home and car rules are documented in the child’s
medical record. The customizable CEASE Action
Sheet included preprinted prescriptions for NRT
and information about SmokefreeTXT. All practices
requested and were given electronically signed pre-
printed prescriptions to save time.

INNOVATIONS

Electronic screening for household tobacco use using
tablets

To systematically screen families for household to-
bacco use and exposure and treat tobacco depend-
ence, the CEASE intervention was improved by
the addition of a previsit, tablet-based electronic
screener at all visits. The screener was managed
using REDCap [46], which is a secure, web-based
application designed to support data capture for re-
search studies. The CEASE screener identified fam-
ilies with exposure to tobacco smoke and offered
cessation assistance to smoking adults who were pre-
sent at the child’s visit. For one practice with a large
Spanish speaking population, Spanish and English
texts were both presented on the screener.

The first page of the screener for each practice was
customized with pictures of the clinicians at the prac-
tice and a brief message from the staff asking parents
to complete the screener. Parents completed the
screener during the check-in process or before the

visit with the child’s healthcare provider. The first
question on the screener was: “Does any member
of your household use any form of tobacco?” The
parent could choose one of the following answer op-
tions: “Yes,” “No,” or “Decline; I prefer not to an-
swer at this time.” The screener ended for parents
who answer “No” to this question and they were
prompted to hand the tablet back to the office staff.
Parents who reported having a household tobacco
user were consented electronically on the screener
to complete additional questions. These questions
included information about their child’s name, re-
lationship to the child, clinician seen at that visit,
and their tobacco use status. If they were current
smokers, then the screener was programmed to ask
them about their interest in NRT and connection to
the free state quitline and SmokefreeTXT program.
After the parent completed all questions, the admin-
istrative staff handed them a CEASE Action Sheet
and documented the distribution of the sheet on
the screener. If the parent indicated on the screener
that he or she would like to be connected with the
state tobacco quitline on the screener, the office
staff were prompted to hand the parent a tobacco
quitline enrollment form and document the distribu-
tion of the enrollment form on the screener. When
available from the state’s tobacco quitline, the tablet
included information for parents who receive a to-
bacco quitline form about when to expect a call

TBM
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Please bring to the exam room to review with the doctor

Step 1: For the parent/patient to fill out

Have you smoked a cigarette, even a puff, in the last 30 days?

Document Services Provided

B( O  rescription given for patch and/or gum
@ Q rolled in the Quitline

O Enrolled in SmokefreeTXT
@ 0 Set a quit date for

Yes No
Would you like to receive FREE resources from the Tobacco Quitline?
Yes No Not sure
Would you like nicotine patch and gum to help you cut down or quit smoking?
Yes No Not sure
Step 2: For office use (EMR Entry)
Document Tobacco Use/Exposure
ﬁﬁ UTobacco users: Mother  Father Patient Other
i QSmoke-free home rule: Yes No
A O Smoke-free car rule: Yes No No car Code T65.22 to document

parental tobacco use/assistance
(Toxic effect of tobacco)

Code 777.22 to document any
suspected tobacco smoke
exposure

Code F17.200 to document teen
tobacco use/assistance
(Nicotine dependence)

mm TEARHERE = mmm mmm TEARHERE = wmm wmm wmm mmm TJEARHERE wm mmm wmm wmm TEARHERE = wmm wmm w TEAR HERE -

Call 1-800-784-8669 for free help quitting
OR
Text the word “QUIT” (7848) to IQUIT (47848) for free help.

Text the word “QUIT” (7848) to IQUIT (47848) for free help
OR
Call 1-800-784-8669 for free help quitting.

Apply 1 patch for 16-24 hours each day
Dispense 2 months supply
RefillNR 1 23 4 5

Prescription is void if more than one (1) prescription is written
per blank.

May substitute

Name Date Name Date
Address D.O.B. Address D.O.B.
Nicotine patch (check strength) Nicotine gum
0O 21mg O 14mg 0 7mg 0 4mg

Chew one piece every 1-2 hours
Dispense 2 months supply
RefilNR 1 2 3 4 5

Prescription is void if more than one (1) prescription is written
per blank.

May substitute

Fig. 2 | CEASE action sheet (also found on https://www.massgeneral.org/ceasetobacco/assets/PDF/blank-CEASE-action-sheet.pdf).

from the quitline and/or how the phone number
would likely appear on their caller ID.

Real-time data collection and transmission

Data from the screener were electronically housed in
a REDCap database accessible only by CEASE staff
at MGH. The data were transmitted in real-time to
the MGH staff; they monitored the data about how
often the tablet was handed out daily for the first
few weeks after intervention implementation. This
monitoring continued on a weekly basis. These data
were shared with practices regularly to provide feed-
back on their iPad handout numbers. Real-time data
monitoring helped identify any problems with inter-
vention implementation at an early stage and share
the progress of the practice with their staff. Quick

identification of problems with screening parents for
household tobacco use led to discussions with prac-
tices on how to improve their screening processes.

Creation of family tobacco use registry of children exposed
to household tobacco use

As part of the disease management approach of the
CEASE intervention, CEASE included a registry of
children exposed to tobacco smoke [47-49]. Each
month, CEASE staff created a practice-specific
registry report based on the electronic screener, or-
ganized by clinician name. This report provided a
list of the children seen who live with a household
tobacco user and whether the user requested any to-
bacco cessation assistance. Many practices did not
have a system to document family tobacco users in
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the child’s health record so this automated report
served as a tool to track all children in the practice
who had a household tobacco user. For those prac-
tices that already documented family tobacco use,
the report streamlined the process by listing all fam-
ilies who have requested specialized tobacco services
and resources. This report was sent weekly in the
first month and then once a month via a password
protected file, which was to be distributed to each
of the clinicians in the practice. The CEASE team
recommended ways to use the report and practices
chose what worked for them. One recommendation
was to send letters with the quitline number and
signed NRT prescriptions to smoking parents who
requested assistance on the screener. All five prac-
tices implemented this strategy. One practice used
this report to follow-up with the parents by phone
to assess their cessation progress and whether they
received the requested services. Studies have sug-
gested that if chronic disease registries are utilized
in one or more ways, they can improve clinical pro-
cesses and outcomes for patients with the chronic
disease or exposure [50-52].

Use of media (short videos) to help motivate parents to
quit smoking

Health promotion programs are recognizing the
power of advertising/media to discourage harmful
behaviors and to improve overall health outcomes
[53]. By showing short videos to smoking parents to
increase their knowledge about the harms of tobacco
use and of smoking cessation methods, healthcare
providers can help motivate these smokers to set a
quit date, accept prescriptions for NRT, and connect
to free smoking cessation counseling resources out-
side of the practice. Research has also shown that
antitobacco industry advertising, which focuses on
the deceitful marketing practices of the industry, re-
duces smoking among adolescents [54-57].

To increase awareness about harms of tobacco
use on smokers and family members exposed to
tobacco smoke, the CEASE program used the elec-
tronic screener to show short motivational and edu-
cational videos from national sources like Center
for Disease and Control, tobacco-free nonprofit or-
ganizations and state sources like the state health
department and quitline. All parents who reported
having a household tobacco smoker were given the
opportunity to view the video. A short description
of the video was added on the top of the video page
and parents were encouraged to watch the video.
Watching the video was not required to complete
the screener in order to respect parent’s preferences
and help save time for those parents who had limited
time with the iPad.

The videos were added to the screener in April of
2016. They were uploaded on YouTube; the CEASE
team tracked viewing trends via Google analytics.
To help evaluate which videos were most liked by

parents, we added a rating question in October 2016
asking parents to provide a score between 1 and 4
stars, where higher stars indicated a higher rating.
The parents were also given the option “I did not
watch the video.” The videos were changed monthly
to keep them fresh for repeat parents and to change
the message. State-specific quitline videos were
used in some months, where available to increase
the awareness of free state quitline among parents.
The study team invited ideas from the practice staff
regarding video preferences tailored to their parent
population and changed the screener video based
on these suggestions. Practices were informed when
a new video was deployed on the tablets in each
location and the practice staff was encouraged to
watch the video and provide feedback. This strategy
was intended to help engage the practice staff in the
implementation of the program at their practice.
Table 2 outlines how the CEASE intervention was
evaluated, monitored, supported, and improved,
as guided by the RE-AIM framework [36]. A con-
tinuous quality improvement strategy was used to
evaluate and improve both the CEASE interven-
tion and the implementation of CEASE. This was
done through monitoring each practice’s RedCap
screener data, iPad video views collected with
Google analytics, and contacts (phone and email)
with practice staff. These process data were en-
hanced by situational information about the prac-
tices gathered during recruitment, peer-to-peer
training calls, and the whole-office training calls,
creating a deeper understanding of the factors in the
practice that could influence the implementation
of CEASE. Situational information and monitoring
data were shared between all relevant members
of the CEASE team to develop concrete steps for
adapting CEASE to each practices’ needs and to im-
prove the implementation of practice-based family
tobacco control in a consistent and timely manner.

Setting

The CEASE intervention was implemented in five
pediatric practices in five different states (IN, NC,
OH, TN, and VA). Practices were eligible if they had
parent smoking prevalence 215%, average patient
flow 250 families per day, at least four full-time clin-
icians, and used an electronic health record (EHR).
The study protocol was approved by Institutional
Review Boards at the AAP, Massachusetts General
Hospital, and individual practice IRBs when
required.

RESULTS

Five CEASE intervention practices screened 50,111
family members for tobacco use in the 2 year post-
intervention implementation using the electronic
screener (Fig. 3 shows the iPad screening data by
month for each practice). Table 3 shows the intake
data by practice. The screener identified 6,885 new
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Fig. 3 | iPad screeners completed per month by Practice.

families with children who were exposed to tobacco
smoke. Of these, 4,194 families with a smoker were
seen on repeat visits. In the 2 year study period, the
mean number of screeners completed in a month per
practice was 417; the mean number of households
with smokers identified in a month per practice was
57. Of the 2,764 smokers who were at the visit and
consented to be a part of the intervention, 57% indi-
cated that they wanted a prescription to reduce/quit
smoking and 94% of these were given a preprinted
prescription. Of the 41% who requested connec-
tion to the quitline, 93% were given the enrollment
form. Thirty-three per cent of smoking parents who
completed the screener for the first time and at that
visit, 31% of repeat parents reported connecting with
Smokefree TXT. Of the 4,194 repeat parents, 22%
reported already being connected to the quitline
and14% requested connection to the quitline.

The number of video views by practice by month
is shown in Fig. 4. Video ratings were added to the
screener on October 14, 2016. Nicotine replacement
therapy requests increased from 59% in the 3 months
before adding the rating question to 64% in the
3 months after adding the rating question. Similarly,
request for quitline enrollment increased from 34%
in the 3 months before adding the rating question to
43% after adding the rating question. In our study,
we found that smoking parents watched and rated
highly videos that were meant to be funny but had
an important message like the CATMageddon
video by Truth initiative (https://www.youtube.com/
watch?v=tLtsch]xRy8&feature=youtu.be), that high-
lighted new concepts related to smoking like the
third-hand smoke video by KidsHealth.org (https://
www.youtube.com/watch?v=eAXpYhGeRFE), or
that had a quit message from former smokers like
CDC’s Cessation Tips Ad (https://www.youtube.
com/watch?v=d6iS44aHy4s).

More parents who provided a rating of the video
(87%) requested tobacco cessation assistance (pre-
scription for NRT or referral to quitline) than those
who declined to watch (13%) the video (p = .05).
Parents who rated the video 4 stars out of 4 (59%)
were more likely to request assistance compared
with those who rated the video less than 4 stars (40%;

p = .02). Figure 5 shows the association between the
video ratings and acceptance of assistance. Of the
parents who declined to answer the question about
household tobacco use, 218 watched the video. Of
those, 6% requested tobacco cessation assistance
services.

DISCUSSION

The incorporation of an electronic screener showed
high and sustained rates of screening families for
household tobacco use, and subsequent request and
delivery of tobacco control assistance to smokers.
A high number of smokers present at the visit re-
quested cessation services (NRT prescription [57%)]
and quitline connection [41%]) and over 90% of them
were given either a prescription or quitline enroll-
ment form. Of the 41% who requested connection
to the quitline, 93% were given the enrollment form.
Furthermore, 14% of parents asked to be connected
to the quitline on repeat visits, emphasizing the need
to consistently and routinely offer tobacco cessation
assistance over time.

In addition to the logistical advantage of using
an electronic previsit screening tool, there may be
additional reasons why this screener led to high
rates of documentation and request for tobacco ces-
sation assistance services by smoking parents. By
using photos of practice staff, the familiar faces on
the tablet added a personal touch to the screener.
Nonsmoking families were quickly identified by the
screener; for nonsmokers, the screener ended after
one question to minimize the burden on the practice
and parents. Families with a smoking parent who
had completed the screener in the prior 6 months
were given a shortened version of the screener to
reduce their time burden. These strategies were in-
tended to streamline the screening process for the
practices and enhance the potential for sustainable
practice change.

Table 3 maps the major steps of the CEASE
intervention to aspects of the RE-AIM framework
to explore how and to what extent practices en-
gaged with the CEASE intervention. Table 3 and
Fig. 3 show the variability in screening households
for tobacco use in the five practices. These data

page 1047 of 1052


https://www.youtube.com/watch?v=tLtschJxRy8&feature=youtu.be
https://www.youtube.com/watch?v=tLtschJxRy8&feature=youtu.be
https://www.youtube.com/watch?v=eAXpYhGeRFE
https://www.youtube.com/watch?v=eAXpYhGeRFE
https://www.youtube.com/watch?v=d6iS44aHy4s
https://www.youtube.com/watch?v=d6iS44aHy4s

ORIGINAL RESEARCH

page 1048 of 1052

140 r

Mean views per month: 24 * Mean views per month: 35
I ! X
20 | (N |

100

80 |

60 |

Number of views

40 |

20 |

w==Practice 1
w===Practice 2
“===Practice 3
ww==Practice 4

“w=“Practice 5

l New video
added
* Rate the video

question added
in October 2016

Apr-16 May-16 Jun-16 Jul-16 Aug-16 Sep-16 Oct-16 Nov-16 Dec-16 lan-17 Feb-17 Mar-17 Apr-17 May-17

Fig. 4 | Video views by practice.

60%

79%

65%

1 or 2 stars (n=25) 3 stars (n=106) 4 stars (n=155)

“ Did not accept assistance

¥ Accepted assistance

Fig. 5 | Acceptance of assistance on the iPad by video rating (N = 286). p=.021.

also prompted further investigation to understand
potential reasons behind differences between prac-
tices. Based on feedback from the practices during
their discussions with study staff, the variability
in handing out the iPads was due to the following
factors: (a) Migration to a new electronic health
record (EHR) system in one practice, which led
to the increased work load of the front desk staff
till all parents were manually entered by them at
check-in; (b) Staff turnover at the front desk in four
practices; (c) Shortage of staff at front desk when
the regular front desk person was on sick or mater-
nity leave. The screener data presented in Table
3 and Fig. 3 and the feedback from practices pro-
vided real-time, actionable, and specific quality
improvement data for practices and for future ver-
sions of CEASE.

As seen in Fig. 4, there was variability in the
number of video views per practice. One practice
had consistently high number of families watching
the videos incorporated in the screener. Based on
feedback from the staff at this practice, the CEASE
team found out that they handed out the iPads in
the examination rooms and encouraged all parents
to watch the videos while handing out the iPad.

Parents may have had more time in the examin-
ation room to watch the video or the secluded en-
vironment of the examination room may have given
parents a sense of privacy to watch the videos, which
may have led to increased video views but the exact
reason is unclear.

Videos were incorporated into the screener,
giving parents the option of watching motivational
content on smoking cessation and the harms of to-
bacco use and exposure to motivate acceptance of
NRT and quitline services. Six per cent of those who
did not want to answer the question about house-
hold tobacco use but did watch the video ended up
requesting tobacco cessation assistance services. It
appears that the videos embedded in the electronic
screener prompted additional parents to request
services that they might otherwise not have received
because they did not identify their households as
having a smoker.

Another benefit of integrating the videos into
the screener is its ability to repeatedly disseminate
messages over time at low cost. Although we were
concerned that people might not watch the videos,
many people did and the addition of the “rate the
video” question increased the overall video views

TBM
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and helped us to determine which kind of videos
people preferred. The rate the video question was
preceded by the following text: “Let your voice be
heard. Please watch this short video and rate it.” It is
not clear why adding the rating question increased
video views but it is possible that providing viewers
the opportunity to “rate” the video, a practice
common on social media, increased their sense of
personal involvement with the platform.

Showing informational videos on the screener in
the child healthcare setting communicates important
information to parents who may not otherwise be
reached by these messages. A review of the litera-
ture on the use of mass media for smoking cessation
concluded that socioeconomically disadvantaged
populations may have lower rates of exposure to the
media [58]. In the USA, those living in poverty and
those with lower educational attainment have barriers
to accessing tobacco dependence treatment [59,60].
The CEASE study shows that the pediatric setting
can provide an opportunity to deliver motivational
videos about the harms of tobacco use and to promote
and increase access for smoking cessation services.
Advertisements that evoke strong emotional responses
through negative visceral imagery or personal stories
about the health effects of smoking can increase at-
tention, generate greater recall and appeal, and influ-
ence smoking beliefs and intentions [61,62]. However,
these videos may not be suited for child healthcare set-
tings where children may also be looking at the screen.
Studies are needed to better understand which kind of
videos are watched by parent and adolescent tobacco
users and the effectiveness of these videos on motiv-
ating behavioral change.

STRENGTHS

Use of the electronic tablet screener to identify to-
bacco use within families made the screening pro-
cess quick and efficient by ending the screener after
just one question for those parents who did not have
a household smoker. The electronic screener could
be changed easily to promote any new messages or
promotions from the state quitline. Real-time data
monitoring helped identify any intervention imple-
mentation problems at an early stage. Use of videos
helped engage and educate parents about the dan-
gers of tobacco smoke and motivated them to quit
smoking.

LIMITATIONS

Even though the intervention was designed to inte-
grate into existing office workflows, it increased the
workload on pediatric office staff, particularly the
front desk staff what had been tasked with handing
out the tablet and distributing the CEASE Action
Sheet and quitline forms to parents identified by the
screener. During busy times, office staff members
noted that they were not always able to hand out
the tablet. The total number of families seen at the

pediatric practices during these 2 years is unknown.
Hence, itis difficult to assess how many families were
not screened for household tobacco use. We encour-
aged the staff to hand out of the iPads routinely at all
visits so that the few families that are missed at some
visits are screened at subsequent visits.

Secondly, although identification of families with
tobacco use was performed electronically, assist-
ance delivery (quitline and NRT) was not fully auto-
mated. Delivery of assistance still relied on staff or
clinician action, and not all parents who indicated
they needed smoking cessation assistance on the
screener received it during that visit. In addition,
some elements of the intervention such as watching
videos were optional, so there was an element of
self-selection in intervention delivery. Lastly, be-
cause the screener did not auto-populate the child’s
record, clinical decision support and billing were
not fully automated.

CONCLUSION

The technological innovations used in this study
were successfully deployed and sustained in the out-
patient pediatric office in five states. These innov-
ations dramatically improved delivery of tobacco
control services to parents compared with paper-
based intervention. If successfully deployed in child
healthcare settings nationally, these innovations
could lead to significant reductions in morbidity and
mortality across the USA.
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