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Abstract

Background: Reaching tobacco users is a persistent challenge for quitlines. In 2014, ClearWay MinnesotaSM

changed its quitline services and media campaign, and observed substantial increases in reach and strong quit
outcomes. Oklahoma and Florida implemented the same changes in 2015 and 2016. We examined whether the
strategies used in Minnesota could be replicated with similar results.

Methods: We conducted a cross-sectional observational study of Minnesota’s QUITPLAN® Services, the Oklahoma
Tobacco Helpline, and Florida’s Quit Your Way program. Each program offers free quitline services to their state’s
residents. For each state, data were compared for 1 year prior to service changes to 1 year after services changed
and promotions began. Registration and program utilization data from 21,918 (Minnesota); 64,584 (Oklahoma); and
141,209 (Florida) program enrollees were analyzed. Additionally, outcome study data from 1542 (Minnesota); 3377
(Oklahoma); and 3444 (Florida) program enrollees were analyzed. We examined treatment reach, satisfaction, 24-h
quit attempts, 30-day point prevalence abstinence rates, select demographic characteristics, registration mode (post
period only), and estimated number of quitters. Data were analyzed using χ2 analyses and t-tests.

Results: Treatment reach rates increased by 50.62% in Oklahoma, 66.88% in Florida, and 480.56% in Minnesota.
Significant increases in the estimated number of quitters were seen, ranging from + 42.75% to + 435.90%.
Statistically significant changes in other variables (satisfaction, 24-h quit attempts, 30-day point prevalence
abstinence rates, gender, and race) varied by state. During the post period, participants’ method of registration
differed. Online enrollment percentages ranged from 19.44% (Oklahoma), to 54.34% (Florida), to 70.80% (Minnesota).
In Oklahoma, 71.63% of participants enrolled by phone, while 40.71% of Florida participants and 26.98% of
Minnesota participants enrolled by phone. Fax or electronic referrals comprised 8.92% (Oklahoma), 4.95% (Florida),
and 2.22% (Minnesota) of program enrollees, respectively.

Conclusions: Changing quitline services and implementing a new media campaign increased treatment reach and
the estimated number of participants who quit smoking in three states. Quitline funders and tobacco control
program managers may wish to consider approaches such as these to increase quitline utilization and population
health impact.
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Background
Since the seminal article demonstrating quitline effect-
iveness was published in 2002 [1], this method of to-
bacco dependence treatment has become increasingly
available. The World Health Organization reports that at
least 53 countries provide national quitline services [2].
In the U.S., every state, the District of Columbia, Guam,
and Puerto Rico have quitlines [3].
Despite the preponderance of meta-analyses demonstrat-

ing quitline effectiveness [4, 5], reaching tobacco users is a
persistent challenge for quitlines. Across all U.S. quitlines,
average treatment reach, defined as the relative proportion
of the population of adult tobacco users that receives
evidence-based treatment (telephone counseling and/or
nicotine replacement therapy (NRT)) from a quitline, has
ranged from a high of 1.19% in fiscal year 2009 to a low of
.87% in fiscal year 2017 [6].
Declines in treatment reach represent an opportunity

for innovation in the quitline space. Over the years, mul-
tiple studies have examined ways to increase quitline
reach and utilization. Media campaigns are an effective
tactic for promoting tobacco cessation and calls to qui-
tlines [7–12]. Informed by the evidence base for tobacco
cessation interventions, other strategies have focused on
treatment modifications to increase reach: providing
NRT without requiring enrollment in telephone counsel-
ing [13]; adding text messaging programs [14]; offering
online cessation programs [15]; and including email sup-
port programs [16]. However, these innovations have
rarely been widely implemented and promoted.
ClearWay MinnesotaSM, an independent nonprofit

organization funded with 3 % of Minnesota’s tobacco settle-
ment, funds and administers QUITPLAN® Services (Minne-
sota’s free quitline). ClearWay Minnesota observed declines
in use of its telephone counseling and online cessation pro-
grams over time, despite consistent promotion of these ser-
vices. In March 2014, ClearWay Minnesota implemented a
significant redesign of QUITPLAN® Services, with a goal of
engaging more Minnesota tobacco users in the quitting
process by offering more service options. Reviews of the lit-
erature, key informant interviews with experts in tobacco
cessation, and formative research with smokers informed
the program design [17]. The choices include the quitline
(telephone counseling and NRT for uninsured and under-
insured adult Minnesotans), as well as a set of treatment
options that do not require enrollment in telephone coun-
seling (i.e., one or more of the following: a 2 week “starter
kit” of NRT, a stand-alone text messaging program, a
stand-alone email program, and a printed quit guide for all
adult Minnesotans) (see Table 1). In addition to expanded
program offerings, the registration process was changed to
allow online and telephone registration for all services. A
mass media campaign, “No Judgments. Just Help.”, was im-
plemented in April 2014 to promote the new services.

ClearWay Minnesota evaluated QUITPLAN Services and
found significant increases in the number of people enrol-
ling in services and robust quit outcomes [18].
Although Minnesota experienced success, it is unclear

whether this approach to providing and promoting quit-
line services (i.e., offering service choices, ensuring to-
bacco users could register for all services either online
or by telephone, and promoting services using the “No
Judgments. Just Help.” media campaign) and its resultant
positive outcomes could be replicated in other states.
Oklahoma and Florida expressed interest in this ap-
proach. Both states were concerned about declining
quitline call volumes and utilization, despite ongoing, ro-
bust media campaigns promoting their state quitlines.
Additionally, both Oklahoma and Florida recognized the
importance of improving how they used technology to
better reach their state’s tobacco users. Oklahoma imple-
mented changes to its services in 2015 and Florida in
2016. Both states also added online registration for all
services and used the “No Judgments. Just Help.” cam-
paign to promote the new services. All three states use
the same quitline service provider (Optum®), which facil-
itated consistent implementation of these changes.
In this paper, we report quitline registration and evaluation

data from three states: Minnesota, Oklahoma, and Florida,
before and after each state made changes to their service of-
ferings and promotional campaigns. The goal of this analysis
was to understand whether the changes in enrollments and
quit outcomes observed in Minnesota were also experienced
in other states that differ from each other in multiple ways.
Although Minnesota has previously reported some data on
their experience after changing services, data examining pre-
post differences in key outcomes were not analyzed or re-
ported [18]. Moreover, pre-post comparisons from three
states on metrics such as treatment reach, quit attempts, quit
rates, and participant satisfaction have not been previously
reported. Finally, we estimated the number of successful
quitters in each state before and after changes were made to
services and promotions to gauge the potential impact of
these changes. These novel findings are relevant to other
state tobacco control programs, quitline service providers
and quitline funders seeking to improve program reach.

Methods
Design
This observational study reports findings from two ana-
lyses: (1) an analysis of quitline registration data and (2)
an analysis of quitline evaluation data.
Data were collected from participants who enrolled in

state quitline services operated by the states of Minne-
sota, Oklahoma, and Florida. Participants chose which
service(s) they wished to enroll in, based on each state’s
program eligibility criteria. Table 1 reports each states’
population, smoking and smokeless tobacco prevalence
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data, state-funded cessation programs offered to state
residents, and program eligibility criteria.
Table 2 reports the time periods analyzed for each state.

We defined the “pre” period as the 12 months prior to the
month that services changed and the new promotional cam-
paign began. Each state had a “soft launch” of their new ser-
vices. Although state residents could enroll in the new
services during the soft launch period, the states were con-
ducting quality control activities to ensure that the services
were being delivered as intended and that data were being
collected accurately. The states also did not promote the
new services during this period. Since the length of the soft
launch period varied by state (Minnesota: 1 month; Okla-
homa: 3 months; Florida: 7 months), this period was ex-
cluded from the analysis to ensure that the “post” period was
comparable across states. We defined the “post” period as
the 12 months after the soft launch period ended (i.e., the
new services were available, quality control activities had
been completed, and promotions had begun).
The first analysis examined each quitlines’ program regis-

tration data collected by the quitline service provider to as-
sess whether there were differences among participants
across states. Data from all program registrants in the time
periods studied (Table 2) were included in this analysis.
The second analysis compared outcome evaluation data

collected by each state to gauge whether quit outcomes var-
ied by state. In each state, a sample of eligible participants
was invited to respond to a follow-up survey (phone or on-
line) 7 months after they enrolled in the state’s quitline pro-
gram. The follow-up surveys for all three states were
conducted by the same evaluation firm (Professional Data
Analysts); sample sizes and sampling method (exhaustive,
random, or random stratified by program) were determined
based on evaluation needs for each state. When samples
were stratified by program, weights were applied to adjust re-
sponders back to population percentages. Survey protocols
were similar in each state: pre-notification letters, up to 15
call attempts and 5 email reminders, and incentives ranging
from a $2 bill to a $10 check. Outcome evaluation flowcharts
for each state’s outcome studies – including sampling
method – are provided in Table 3. Survey respondents
within each state were weighted by sampling strata.

Sample
Quitline registration data were examined from 21,918
(Minnesota), 64,584 (Oklahoma), and 141,209 (Florida)

program registrants. The number of program registrants in-
cluded in each state’s outcome study varied (see Table 3).

Measures
Variables analyzed in the evaluation of registration data
were registration mode (phone, online, or fax/electronic
referral) and select demographic (self-reported gender,
age, and race) measures. Registration mode data are re-
ported only for the post period, since the participating
states did not offer phone, online, and fax/electronic re-
ferral enrollment options for all services prior to imple-
menting changes. Race is not reported for Minnesota
due to significant variation in how these data were col-
lected over time, making pre-post comparisons unreli-
able. Ethnicity is not reported due to incomplete data
across states and programs.
Data from outcome evaluations were analyzed to

measure changes in satisfaction, quit attempt rates, and
30-day point prevalence abstinence rates. All outcomes
were calculated among survey responders. Quit attempts
(“Since you [enrolled/registered for services] about seven
months ago, did you stop using tobacco for 24 hours or
longer because you were trying to quit?”); 30-day point
prevalence abstinence (“Have you smoked any cigarettes
or used other tobacco, even a puff or pinch, in the last
30 days?”); and satisfaction (“Overall, how satisfied were
you with the service you received from the quitline?”)
were assessed using the North American Quitline Con-
sortium (NAQC) Minimal Data Set questions [19].
While the core outcome study evaluation measures did
not vary, each state customized the question by adding
its program name. The NAQC guidelines for calculating
30-day point prevalence abstinence rates were followed
[20]. The four satisfaction responses were dichotomized
into “Very satisfied”/“Mostly satisfied” and “Somewhat
satisfied”/“Not at all satisfied” to reduce comparisons.
Both Census population estimates and Behavioral Risk

Factor Surveillance System smoking/smokeless prevalence
data were used in treatment reach analyses. Treatment
reach is a standard metric for measuring relative quitline
reach used by NAQC and is defined as the number in the
target population who received evidence-based treatment
(telephone counseling calls/and or NRT) from a quitline
divided by the total target population [21].
The impact of changing services in each state was

estimated by multiplying the 30-day point prevalence

Table 2 Study Time Periods by State

State Pre Soft launcha Post

Minnesota Mar 2013 - Feb 2014 Mar 2014 Apr 2014 - Mar 2015

Oklahoma Jul 2014 - Jun 2015 Jul 2015 - Sep 2015 Oct 2015 - Sep 2016

Florida Jan 2015 - Dec 2015 Jan 2016 - Jul 2016 Aug 2016 - Jul 2017
aSoft launch: period when the new services were offered, but states were completing quality control activities and no media was promoting the services. The soft
launch period for each state was excluded from analysis
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abstinence rate by the number of participants who re-
ceived telephone counseling calls and/or NRT. Other
services were excluded from this analysis to align with
NAQC’s definition of evidence-based treatment.

Analysis
Data were analyzed in 2018. Pre-post differences in par-
ticipant demographic characteristics, quit attempts, and
30-day point prevalence abstinence within each state were
compared using chi-square tests for categorical measures
and t-tests for age. Histograms were used to visually check
for normality in age distributions before conducting t-
tests. All analysis was conducted using SAS 9.4.

Results
Table 4 reports numbers of enrollees, treatment reach,
quit attempts, and 30-day point prevalence abstinence
rates observed in each state before and after changes
were made to services. All states saw substantial in-
creases in the numbers of tobacco users enrolling in
their programs. Minnesota observed more than a fivefold
increase in treatment reach (.36% pre vs. 2.09% post;
480.56% increase) after changes were made to services;
Oklahoma and Florida reported increases in their state’s
treatment reach of 50.62% (3.22% pre vs. 4.85% post)
and 66.88% (1.57% pre vs. 2.62% post), respectively.
More than 80% of participants in each state reported

making a 24-h quit attempt during both the pre and post

Table 4 Pre-Post Numbers Enrolled, Evidence-Based Treatment Received, Treatment Reach, Quit Attempts, Abstinence Rates, and
Estimated Quitters

Pre Post

Number enrolled N N

Minnesota 5599 16,319

Oklahoma 28,950 35,634

Florida 55,242 85,967

Number of unique tobacco users receiving evidence-based treatmenta N N

Minnesota 2784 14,880

Oklahoma 22,241 29,763

Florida 41,982 74,039

Treatment reach % (95% CI) % (95% CI) % change

Minnesota 0.36 (0.34–0.38) 2.09 (2.00–2.18) 480.56

Oklahoma 3.22 (3.00–3.47) 4.85 (4.52–5.23) 50.62

Florida 1.57 (1.47–1.69) 2.62 (2.45–2.83) 66.88

Significance Test

24-h quit attempt rate % (95% CI) % (95% CI) Χ2 (p-value)

Minnesota 89.94 (85.92–92.95) 84.13 (81.83–86.19) 6.26 (0.01*)

Oklahoma 87.04 (85.26–88.64) 86.98 (85.28–88.50) 2.37 (0.12)

Florida 84.96 (82.89–86.90) 85.08 (83.18–86.80) 0.00 (1.00)

30-day point prevalence abstinence rate % (95% CI) % (95% CI) Χ2 (p-value)

Minnesota 26.10 (21.43–31.37) 26.18 (23.65–28.87) 0.00 (1.00)

Oklahoma 29.69 (27.46–32.02) 31.67 (29.50–33.92) 1.44 (0.23)

Florida 35.50 (32.86–38.23) 30.28 (28.02–32.65) 8.21 (0.004**)

Estimated number quitb % change

Minnesota 727 3896 435.90%

Oklahoma 6603 9426 42.75%

Florida 14,904 22,419 50.42%

Boldface indicates statistical significance (*p < 0.05, **p < .01)
aEvidence-based treatment is defined as receiving telephone counseling calls and/or nicotine replacement therapy
bEstimated number quit is calculated by multiplying the number of unique tobacco users receiving evidence-based treatment by the 30-day point prevalence
abstinence rate
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periods. Minnesota saw a statistically significant reduc-
tion in 24-h quit attempts in the post period compared
to the pre period (89.9% vs. 84.1%, p = .01); no change
was observed in Oklahoma and Florida. Thirty-day point
prevalence abstinence rates increased in Oklahoma, but
the increase was not statistically significant. No change
was seen in Minnesota. Florida observed a statistically
significant decline in abstinence rates (35.50% vs.
30.28%, p = .004). Graphs of point estimates and 95%
confidence intervals for study outcomes can be found in
Additional file 1: Digital Content 1.
The impact of changing services on the number of

people who received evidence-based treatment from
each state’s program and who successfully quit in 1
year’s time was estimated (Table 4). The number of esti-
mated quitters in each state increased, although the rate

of increase varied (Minnesota, 435.90% increase; Okla-
homa, 42.75% increase; Florida, 50.42% increase).
Table 5 summarizes changes in gender, race, and

mean age in the pre and post periods. All states saw sta-
tistically significant changes in the percentage of men
enrolling in their programs. The largest increase was
seen in Minnesota; Florida saw a slight increase and
Oklahoma saw a slight decrease. No significant differ-
ences in race were seen in Oklahoma; Florida saw a sig-
nificant (p < .0001) change, with the largest increase in
those reporting White race and the largest decrease in
those reporting Black or African American race. All
states saw statistically significant changes in average age
of participants. Both Minnesota and Florida saw slight
decreases in average age, and Oklahoma saw a slight in-
crease in average age.

Table 5 Pre-Post Comparisons of Gender, Race, and Age

Pre Post Χ2 p-value

N % N %

Gender

Minnesota 76.32 <.0001**

Female 3458 61.76% 8979 55.05%

Male 2141 38.24% 7333 44.95%

Oklahoma 5.90 .02*

Female 16,417 56.74% 20,548 57.69%

Male 12,519 43.26% 15,070 42.31%

Florida 15.48 <.0001**

Female 31,892 57.75% 48,718 56.69%

Male 23,331 42.25% 37,223 43.31%

Race

Minnesota a a

Oklahoma 4.64 .2003

White 21,294 75.32% 25,605 75.42%

Black or African American 2633 9.31% 3020 8.89%

American Indian 3186 11.27% 3944 11.62%

Other 1159 4.10% 1383 4.07%

Florida 347.24 <.0001**

White 40,514 77.87% 67,187 81.97%

Black or African American 6357 12.22% 7892 9.63%

American Indian 673 1.29% 905 1.10%

Other 4482 8.61% 5985 7.30%

Age (mean) Years Years t p-value

Minnesota 43.14 41.85 5.94 <.0001**

Oklahoma 43.83 44.60 −6.59 <.0001**

Florida 46.30 45.88 5.44 <.0001**

Boldface indicates statistical significance (*p < 0.05, **p < 0.0001)
aRace not reported for Minnesota due to significant variation in how these data were collected over time, making pre-post comparisons unreliable
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Some changes were observed in satisfaction with ser-
vices in the pre and post periods (see Additional file 1:
Digital Content 1 and Additional file 2: Digital Content 2).
No significant changes in satisfaction rates were observed
in Minnesota. A significant increase in satisfaction rates
was seen in Oklahoma, and a significant decrease in satis-
faction rates was seen in Florida. Across all states in both
time periods, at least 74.64% of participants reported being
very or mostly satisfied with services received.
During the post period, the ways in which participants en-

rolled in each state’s programs varied. In Minnesota, 70.80%
of participants enrolled online, 26.98% enrolled by phone,
and 2.22% enrolled via either fax referral or electronic refer-
ral. In Oklahoma, 19.44% of participants enrolled online,
71.63% enrolled by phone, and 8.92% enrolled via either fax
referral or electronic referral. In Florida, 54.34% of partici-
pants enrolled online, 40.71% enrolled by phone, and 4.95%
enrolled via either fax or electronic referral.

Discussion
Adding cessation service options to existing quitline ser-
vices and promoting the new service options resulted in
substantial increases in the number of tobacco users that
enrolled in each state’s cessation services, as well as the
number that were estimated to have successfully quit.
While the magnitude of the increases varied by state, these
results suggest that such changes have the potential to
boost quitting at the population level and yield a substan-
tial positive public health impact. If each state had not
changed services, it may have taken Minnesota over 5
years, Florida 1.5 years, and Oklahoma 1.4 years, to help
the same number of tobacco users successfully quit.
These findings also demonstrate that these changes can

still result in a positive public health impact, even if overall
quit rates fall. In this analysis, Florida saw a reduction in its
overall quit rate after implementing these changes; how-
ever, the estimated number of quitters still increased by
over 50% due to the large increase in the number of to-
bacco users receiving services. Potential explanations of the
change in quit rates include, but are not limited to, the
changes in services and promotional campaign; or demo-
graphic or clinical differences in outcome study participants
over time. Regardless of the reason(s) for this significant
change in quit rates, Florida’s quit rate remained robust
and is above the NAQC standard of 30% [6]; satisfaction
with services also remained high.
These findings also represent a possible strategy to in-

crease quitline treatment reach. Each state saw substantial
increases in utilization of evidence-based services provided
by their state quitline, although the magnitude of these in-
creases varied across states. Increasing tobacco users’ use
of evidence-based cessation services is one of the keys to
reducing tobacco’s harm. Each year in the U.S. alone, to-
bacco use results in more than 480,000 premature deaths

and in $300 billion in excess expenditures due to
smoking-related illnesses [8, 22]. Studies show that deliv-
ering tobacco use screening and brief cessation interven-
tions to adults, and providing tobacco use screening and
counseling to youth, are two of the top three most
clinically-effective and cost–effective clinical preventive
services [23]. Moreover, the positive health effects of
smoking cessation are well documented [8]. Implementing
tactics to increase quitline treatment reach such as those
reported in this paper have the potential to increase qui-
tline’s public health impact.
These findings may also help increase quitline treatment

reach by engaging tobacco users without requiring them
to speak to a coach. Previous research has found that
while some tobacco users are eager to use quitline ser-
vices, others perceive calling a quitline to be inconsistent
with their desire to quit on their own, even though this
desire does not prevent them from considering using sup-
port such as NRT or text messaging [17]. Providing access
to services using an online registration process allowed to-
bacco users to register and receive the services they de-
sired without ever having to speak to a quitline counselor.
In order to increase quitline reach and achieve NAQC’s
goal of reaching 6% of tobacco users [6], these data sug-
gest that states not only need to promote services but con-
sider adding service options and online enrollment to
engage more tobacco users in the quitting process.
Some differences in 24-h quit attempt rates, 30-day

point prevalence abstinence rates and participant satis-
faction were observed; however, no consistent pattern
emerged across states. It is possible that some partici-
pants were motivated to try to quit due to each state’s
change in services and new promotional campaign, but
did not succeed, which may have affected their satisfac-
tion with services. Research has demonstrated that pro-
viding cessation support to smokers, regardless of their
motivation to quit, increases quit attempts and other
positive changes in smoking behavior; the impact on ab-
stinence is mixed [24–26]. Importantly, all of the quit
rates in this evaluation are robust. The United States
Public Health Service Clinical Practice Guideline reports
a range of quit rates for quitlines offering both telephone
counseling and NRT of 24.5% to 32%; all of the quit
rates reported in this evaluation are within that range
[4]. Moreover, both Oklahoma and Florida’s quit rates
exceed NAQC’s 30-day point prevalence abstinence rate
goal of 30% for state quitlines [6].
Each of the states in this analysis differs in many ways, in-

cluding but not limited to total population, demographics
such as age, race and ethnicity, median income, smoking
and smokeless tobacco use rates, and percentage of the
state’s population living in urban and rural areas [27]. Each
state also offers different service options and has different
program eligibility criteria (Table 1). All of these factors
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may have contributed to the differences in participant char-
acteristics, satisfaction and quit outcomes examined in this
study. For example, online enrollment may have greater ap-
peal to younger tobacco users. Minnesota and Florida saw
much higher rates of online enrollment compared to
Oklahoma, which may have affected the mean age of par-
ticipants in each state’s services. Both the addition of a two-
week “starter kit” of NRT that could be ordered either
online or by phone, as well as some changes to program eli-
gibility criteria, likely contributed to the variation observed
across states. Prior to changing services, NRT was only
available to uninsured and underinsured Minnesotans who
enrolled in telephone counseling, while Oklahoma and
Florida offered NRT to all adult residents of their state
through both their online cessation program and their tele-
phone counseling program. Minnesota expanded access to
NRT when the new services were implemented, both by
adding a NRT “starter kit” that was available to all adult
Minnesotans, as well as allowing Minnesotans to order
NRT “starter kits” online and by phone. This may have ex-
plained the greater increase in program enrollments as well
as treatment reach in Minnesota compared to Oklahoma
and Florida.
There are several limitations to this analysis. The data

reported in this study are from observational cross-
sectional program evaluations conducted at different time
points, so we cannot discount the possibility of secular
trends influencing these findings. However, each state’s in-
creases were reported after noticing declining utilization
of quitline services (data not shown), and NAQC has re-
ported reductions in quitline calls and treatment reach
[6]. The impact factor analysis used NAQC’s responder
quit rate, which includes only those who received
telephone counseling and/or NRT. Both use of this quit
rate (rather than a more conservative measure such as
intention to treat) as well as exclusion of other services of-
fered by the participating states that may affect quit out-
comes would affect the results of this analysis. However,
using the responder quit rate and excluding other services
is consistent with NAQC’s recommendations [20]. We
were also limited in the variables we could analyze across
states due to differences in data collected by each state’s
program and how questions were asked over time, since
state quitlines tailor data collected from program partici-
pants to meet their state’s unique needs.

Conclusions
This study demonstrates that three states, each with very
different demographic characteristics and existing quit-
line program offerings, were able to significantly increase
treatment reach after changing service offerings, adding
online registration for all services, and promoting the
new service options with a fresh campaign. Differences
in each state’s experience can likely be attributed to the

states’ prior program offerings and unique context.
These findings suggest that if states are interested in in-
creasing quitline reach, approaches such as these should
be considered to engage more tobacco users in the quit-
ting process and increase the positive population health
impact of their programs.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s12889-019-8104-3.

Additional file 1. Point estimates and 95% confidence intervals for 24-
hour quit attempts, 30-day point prevalence abstinence, and satisfaction
(very or mostly satisfied)

Additional file 2. Changes in Satisfaction with Services Received

Abbreviations
NAQC: North American Quitline Consortium; NRT: Nicotine replacement
therapy

Acknowledgments
The authors would like to thank Julie Rainey, Professional Data Analysts, for
her assistance.

Authors’ contributions
PK led the study design, interpretation of the data, and writing the
manuscript. RL advised on study design, led data analysis, and assisted in
writing the manuscript. LB, JP, PK, RL, and SG advised on study design and
interpretation of data, and assisted in writing the manuscript.
All authors read and approved the final manuscript.

Funding
This study was funded by ClearWay Minnesota, the Oklahoma Tobacco
Settlement Endowment Trust, and the Florida Department of Health. Each
funder organization was involved in designing one of the three original
evaluations that provided the data used for secondary analysis in this study.
The authors, who are either employed by one of these institutions or a
contractor for these institutions, were involved in study design, collection,
analysis and interpretation of data, writing the report, and deciding to
submit the report for publication.

Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

Ethics approval and consent to participate
As a secondary analysis of program evaluation data, the Florida and
Minnesota studies were considered program evaluation for IRB purposes.
The Minnesota Department of Health Institutional Review Board has
determined such studies using QUITPLAN Services data are exempt from
further review (#17–428). However, Oklahoma conducts research studies with
Helpline participants that were part of this study; the University of
Oklahoma’s Institutional Review Board reviewed and approved Oklahoma’s
protocols and survey instrument (#2616).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1ClearWay Minnesota SM, 8011 34th Ave S, Suite 400, Minneapolis, MN
55425, USA. 2219 Main St. SE, Suite 302, Minneapolis, MN 55414, USA.
3Hudson College of Public Health, The University of Oklahoma Health
Sciences Center, 801 NE 13th St, Room 317, Post Office Box 26901, Oklahoma
City, OK 73126-0901, USA. 4Florida Department of Health, 4052 Bald Cypress

Keller et al. BMC Public Health            (2020) 20:7 Page 10 of 11

https://doi.org/10.1186/s12889-019-8104-3
https://doi.org/10.1186/s12889-019-8104-3


Way, Tallahassee, FL 32399, USA. 5Oklahoma Tobacco Research Center, 655
Research Pkwy #400, Oklahoma City, OK 73104, USA. 6The University of
Oklahoma College of Medicine, Stanton L Young Blvd, Oklahoma City, OK
73117, USA.

Received: 26 September 2019 Accepted: 17 December 2019

References
1. Zhu SH, Anderson CM, Tedeschi GJ, Rosbrook B, Johnson CE, Byrd M, et al.

Evidence of real-world effectiveness of a telephone quitline for smokers. N
Engl J Med. 2002;347(14):1087–93.

2. World Health Organization. Developing and improving national toll-free
tobacco quit line services: a World Health Organization manual. Geneva:
World Health Organization; 2011.

3. North American Quitline Consortium. North American Quitline Consortium
website. Phoenix: North American Quitline Consortium. Available from:
http://www.naquitline.org. Accessed 2 July 2019.

4. Fiore M, Jaen C, Baker T, Bailey W, Benowitz N, Curry S, et al. Treating tobacco use
and dependence: 2008 update. Clinical practice guideline. Rockville: U.S.
Department of Health and Human Services, Public Health Service; 2008.

5. Matkin W, Ordóñez-Mena JM, Hartmann-Boyce J. Telephone counselling for
smoking cessation. Cochrane Database Syst Rev. 2019;5:CD002850.

6. North American Quitline Consortium. NAQC FY18 annual survey: Progress update
on state quitlines 2019 [Available from: https://cdn.ymaws.com/www.naquitline.
org/resource/resmgr/2018_survey/NAQC_FY2018_Annual_Survey_Da.pdf.

7. Centers for Disease Control. Best Practices for Comprehensive Tobacco Control
Programs 2014. Atlanta: U.S. Department of Health and Human Services, Centers
for Disease Control and Prevention, National Center for Chronic Disease
Prevention and Health Promotion, Office on Smoking and Health; 2014.

8. U.S. Department of Health and Human Services. The Health Consequences
of Smoking: 50 Years of Progress. A Report of the Surgeon General. Atlanta:
U.S. Department of Health and Human Services, Centers for Disease Control
and Prevention, National Center for Chronic Disease Prevention and Health
Promotion, Office on Smoking and Health; 2014.

9. Murphy-Hoefer R, Davis KC, Beistle D, King BA, Duke J, Rodes R, et al. Impact
of the tips from former smokers campaign on population-level smoking
cessation, 2012-2015. Prev Chronic Dis. 2018;15:E71.

10. Schillo BA, Mowery A, Greenseid LO, Luxenberg MG, Zieffler A, Christenson M, et al.
The relation between media promotions and service volume for a statewide tobacco
quitline and a web-based cessation program. BMC Public Health. 2011;11:939.

11. Davis KC, Alexander RL, Shafer P, Mann N, Malarcher A, Zhang L. The dose-
response relationship between tobacco education advertising and calls to
Quitlines in the United States, march-June, 2012. Prev Chronic Dis. 2015;12:E191.

12. Zhang L, Malarcher A, Babb S, Mann N, Davis K, Campbell K, et al. The
impact of a national tobacco education campaign on state-specific quitline
calls. Am J Health Promot. 2016;30(5):374–81.

13. Cummings KM, Fix B, Celestino P, Carlin-Menter S, O'Connor R, Hyland A.
Reach, efficacy, and cost-effectiveness of free nicotine medication giveaway
programs. J Public Health Manag Pract. 2006;12(1):37–43.

14. Palmer M, Sutherland J, Barnard S, Wynne A, Rezel E, Doel A, et al. The
effectiveness of smoking cessation, physical activity/diet and alcohol
reduction interventions delivered by mobile phones for the prevention of
non-communicable diseases: a systematic review of randomised controlled
trials. PLoS One. 2018;13(1):e0189801.

15. Taylor GMJ, Dalili MN, Semwal M, Civljak M, Sheikh A, Car J. Internet-based
interventions for smoking cessation. Cochrane Database Syst Rev. 2017;9:CD007078.

16. Westmaas JL, Bontemps-Jones J, Hendricks PS, Kim J, Abroms LC.
Randomised controlled trial of stand-alone tailored emails for smoking
cessation. Tob Control. 2018;27(2):136–46.

17. Dreher M, Schillo B, Hull M, Esqueda V, Mowery A. A case study for
redesigning tobacco cessation services: gaining critical insights from current
and former smokers. Soc Mark Q. 2015;21(4):200–13.

18. Keller PA, Schillo BA, Kerr AN, Lien RK, Saul J, Dreher M, et al. Increasing
reach by offering choices: results from an innovative model for statewide
services for smoking cessation. Prev Med. 2016;91:96–102.

19. Campbell HS, Ossip-Klein D, Bailey L, Saul J. North American Quitline Consortium.
Minimal dataset for quitlines: a best practice. Tob Control. 2007;16(Suppl 1):i16–20.

20. North American Quitline Consortium. NAQC Issue Paper: Calculating Quit
Rates, 2015 Update. 2015.

21. North American Quitline Consortium. NAQC issue paper: measuring reach
of Quitline programs. 2009.

22. Xu X, Bishop EE, Kennedy SM, Simpson SA, Pechacek TF. Annual healthcare spending
attributable to cigarette smoking: an update. Am J Prev Med. 2015;48(3):326–33.

23. Maciosek MV, LaFrance AB, Dehmer SP, McGree DA, Flottemesch TJ, Xu Z,
et al. Updated priorities among effective clinical preventive services. Ann
Fam Med. 2017;15(1):14–22.

24. Jardin BF, Cropsey KL, Wahlquist AE, Gray KM, Silvestri GA, Cummings KM, et al.
Evaluating the effect of access to free medication to quit smoking: a clinical
trial testing the role of motivation. Nicotine Tob Res. 2014;16(7):992–9.

25. Carpenter MJ, Hughes JR, Gray KM, Wahlquist AE, Saladin ME, Alberg AJ. Nicotine
therapy sampling to induce quit attempts among smokers unmotivated to quit:
a randomized clinical trial. Arch Intern Med. 2011;171(21):1901–7.

26. Cunningham JA, Kushnir V, Selby P, Tyndale RF, Zawertailo L, Leatherdale
ST. Beyond quitting: any additional impact of mailing free nicotine patches
to current smokers? Nicotine Tob Res. 2018;20(5):654–5.

27. United States Census Bureau. American FactFinder: United States Census Bureau;
2018 [Available from: https://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Keller et al. BMC Public Health            (2020) 20:7 Page 11 of 11

http://www.naquitline.org
https://cdn.ymaws.com/www.naquitline.org/resource/resmgr/2018_survey/NAQC_FY2018_Annual_Survey_Da.pdf
https://cdn.ymaws.com/www.naquitline.org/resource/resmgr/2018_survey/NAQC_FY2018_Annual_Survey_Da.pdf
https://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Design
	Sample
	Measures
	Analysis

	Results
	Discussion
	Conclusions
	Supplementary information
	Abbreviations
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

