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ABSTRACT

Objectives In 2012, theCenters for Disease Control and
Prevention initiated a national anti-smoking campaign,
Tips from Former Smokers (Tips). As a result of the
campaign, quit attempts among smokers increased in
the general population by 3.7 percentage points. In the
current study, we assessed the effects of Tips on smoking
cessation in pregnant women.

Methods We used 2009-2013 certificates of live births
in three US states: Indiana, Kentucky and Ohio. Smoking
cessation by the third trimester of pregnancy was
examined among women who smoked in the 3months
prepregnancy. Campaign exposure was defined as overlap
between the airing of Tips 2012 (March 19-June 10) and
the prepregnancy and pregnancy periods. Women who
delivered before Tips 2012 were not exposed. Adjusted
logistic regression was used to determine whether
exposure to Tips was independently associated with
smoking cessation.

Results Cessation rates were stable during 2009-2011
but increased at the time Tips 2012 aired and remained
elevated. Overall, 32.9% of unexposed and 34.7% of
exposed smokers quit by the third trimester (p<0.001).
Exposure to Tips 2012 was associated with increased
cessation (adjusted OR: 1.07, 95% Cl 1.05 to 1.10).
Conclusions Exposure to a national anti-smoking
campaign for a general audience was associated with
smoking cessation in pregnant women.

INTRODUCTION

Tobacco use is a leading cause of preventable
disease and death in the USA' and world-
wide.? In 2012, the US Centers for Disease
Control and Prevention delivered a national
anti-smoking campaign called Tips from Former
Smokers (Tips 2012). The campaign included
graphic images of the health consequences
of smoking and reached an estimated 80% of
US cigarette smokers.” An evaluation of Tips
2012 found that quit attempts among smokers
increased in the general population, from
31.1% to 34.8% as a result of the campaign.’

Strengths and limitations of this study

» This is the first study to examine the association
between a general mass media anti-tobacco
campaign (Tips from Former Smokers) and smoking
cessation in pregnant women.

» Women with live births in three states were
examined; trimester-specific smoking status and
temporal relationship to airing of the Tips campaign.

» Analysis was an ecological time-series; we did not
have information on exposure to the Tips campaign
at the individual level.

» Smoking status was based on self-report contained
in the birth certificate.

Of those who made a quit attempt, 13.4%
were abstinent at follow-up immediately
after the campaign ended. Based on relapse
survival-curve analysis, it is estimated that
approximately half of those with short-term
abstinence achieved long-term abstinence.”
In the second Tips campaign, which aired
in 2018," the effect of media dose on quit
attempt rates was evaluated. Sixty-seven of
190 media markets were randomly selected to
receive a higher-dose media buy (three times
the media buy of the standard dose).” An
evaluation of Tips 2013 found that the rela-
tive quit attempt rate was significantly higher
in higher-dose markets (38.8%) than in stan-
dard-dose markets (34.9%).°

Smoking is a leading cause of infant disease
and death in the USA. An estimated 5.3%-—
7.7% of preterm deliveries, 13.1%-19.0% of
term low birthweight deliveries and 23.2%—
33.6% of sudden infant death syndrome cases
are attributable to prenatal smoking.® Despite
the known adverse effects, prenatal smoking
prevalence remains unacceptably high. In a
population-based analysis in the USA from
2009 to 2011, nearly one-quarter (24%) of
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women with a recent live birth smoked in the 3months
before pregnancy and 11% smoked during the last 3
months of pregnancy.” Furthermore, US prenatal smoking
prevalence and cessation rates have not improved appre-
ciably over time.”® Currently, available clinical cessation
interventions for pregnant women are only modestly
effective (with pooled relative risks for cessation less than
1.5)? ' and by themselves are unlikely to result in large
changes in prenatal smoking at the population level.""

To our knowledge, no studies have assessed the impact
of a general anti-smoking campaign on smoking cessa-
tion in pregnant women. To address this gap, we used
US birth certificate data from three contiguous states
to evaluate cessation rates in pregnant women before
(2009-2011) and during the 7Tips 2012 campaign. We also
assessed whether exposure to the Tips 2012 campaign was
independently associated with cessation after adjusting
for potential confounders.

METHODS

Study design and setting

We performed an observational study of patterns of
smoking cessation in pregnant women. Because the
current analysis necessitated state-level data sharing and
therefore could not be readily completed using national
data, we used birth certificates files for resident live births
from three states: Indiana, Kentucky and Ohio, from 2009
to 2013. These states were selected based on the overall
annual number of births, the relatively high prevalence
of cigarette smoking during pregnancy12 Y and their
geographical proximity (the three states are geographi-
cally contiguous with overlapping 7ips media markets).
In addition, none had introduced new state-level tobacco
control programmes at the time of the airing of Tips 2012.

Tips media campaign

Tips 2012 aired for 12 weeks, from 19 March 2012 to
10 June 2012, with sufficient media placement to reach
three-quarters of US adults on multiple occasions.” Adver-
tisements appeared on television in all US media markets
through a national buy of commercial advertising time
on cable television networks. 7Tips 2012 had a ubiquitous
national buy and a local ‘buy up’ strategy in which the
campaign was broadcast through smaller local television
channels in media markets with high cigarette smoking
prevalence. All three states included in our analysis had
multiple markets that received the additional local televi-
sion ad buys. The total campaign dose was approximately
70% higher than the national average dose in Ohio and
Kentucky and approximately 25% higher in Indiana. It is
estimated that 80% of US cigarette smokers saw at least
one Tips 2012 message and that those who saw any adver-
tisement averaged 23 views over the 12-week period.”

Campaign exposure
Exposure to the Tips campaign was defined as temporal
overlap between each woman’s pregnancy and the

preceding 3months (prepregnancy) and airing of Tips
2012. A woman’s date of conception and the beginning
dates for each trimester were calculated from the obstetric
estimate of the gestational age at delivery in completed
weeks and from the infant’s date of birth, which was ascer-
tained directly from the birth certificate. The 3-month
period preceding her date of conception was then calcu-
lated. The date 3 months before conception and the
date of delivery were compared with the dates of the Tips
campaign to determine temporal overlap. Women were
categorised as ‘not exposed’ to the campaign if they deliv-
ered before the first day of the 7ips 2012 campaign, and
women were categorised as ‘exposed’ to the campaign if
any day from the first date of the 3 months before concep-
tion through the end of the second trimester overlapped
with the airing of the Tips 2012 campaign. We included
the 3 months before conception in our exposure window
because it aligned with the period of baseline smoking
status included in the birth certificate and because we felt
it was reasonable to assume that women who viewed the
campaign in that time period would still remember the
material after becoming pregnant. We did not examine
exposure that occurred only in the third trimester because
the cessation status of women who quit in response to
seeing the campaign very late in pregnancy might not
have been captured in the birth certificate, which only
notes whether a woman smoked in the third trimester or
not.

Intensity of exposure to the Tips campaign was assessed
using weekly media market-level Tips gross rating points
(GRPs) for national and local television advertising as
a continuous variable. GRPs are a standard measure of
advertising ‘dose’ delivered to a given audience in a given
media market and time period and are defined as the
product of the percentage of the audience that is exposed
(ie, audience reach) and the frequency with which that
exposure occurs (ie, the number of times ads are aired).
GRPs are calculated at the market level by Nielson Media
Research based on TV ratings for shows on which Tips
ads aired. For example, if an ad was viewed by 20% of
the TV viewing audience across all shows that aired the
ads during a given week and if the ad was aired five times
during that week, this would yield a GRP of 100 (20x5) for
that week. We used women’s cumulative Tips television
GRPs in each designated market area (DMA)."* Cumula-
tive GRPs were computed by summing the weekly GRPs in
each DMA based on maternal county of residence at the
time of delivery for the weeks during which the woman
was exposed to the Tips campaign.

Smoking cessation

The main outcome was smoking cessation by the third
trimester of pregnancy among women who smoked in the
3months before pregnancy, as recorded on the 2003 revi-
sion of the US standard certificate of live birth."” On the
birth certificate, cigarette smoking status is determined
from four questions about the average number of ciga-
rettes smoked per day in the 3months before pregnancy
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and during each trimester of pregnancy. Our study
population of prepregnancy smokers were women who
reported smoking >0 cigarettes per day in the 3months
before pregnancy. Cessation was defined as occurring
in prepregnancy smokers who reported smoking 0 ciga-
rettes per day in the third trimester.

Covariates

Covariates were ascertained from the birth certificate
and included following continuous and categorical vari-
ables: maternal age; race/ethnicity (non-Hispanic white,
non-Hispanic African American, Hispanic or other);
education (less than high school, General Educational
Development (GED) or high school diploma, some
college or college graduate); marital status (married,
unmarried); parity, Special Supplemental Nutrition
Program for Woman, Infants and Children (WIC) enrol-
ment (yes/no); prepregnancy body mass index (BMI);
health insurance status (Medicaid, private insurance,
self-pay/uninsured or other (Indian Health Service,
CHAMPUS/TRICARE, etc)); state of maternal residence;
and number of cigarettes smoked per day in the 3 months
before pregnancy.

ANALYSIS

Trends in cessation with respect to airing of the Tips
campaign

All women who delivered in the study period and
who smoked in the 3months before pregnancy were
included in the trend analysis. Crude and standardised
cessation rates were calculated and plotted by delivery
date in 3-month intervals for 2009 through 2013. Data
were examined for the three states individually and
combined. We used joinpoint regression to identify the
line segments with the best fit across the study period
for the combined data.'” Cessation rates were stan-
dardised for four variables that are established in the
literature as being associated with cessation (some cate-
gories were collapsed to assure adequate sample size in
each stratum): maternal age (<18, 18-34 and =35 years
of age), race/ethnicity (non-Hispanic white and other),
education (<highschool, high school, >highschool) and
parity (first or higher-order birth).* '""*Standardisation
was repeated using the number of cigarettes smoked per
day before pregnancy (<l0and 210) in place of race/
ethnicity. Standardisation was limited to four variables
because of sample size constraints. Direct methods were
used and were based on the 2009 first quarter popula-
tion for each state for state-specific analyses and for the
combined 2009 first quarter population for the combined
analysis. Generalised linear models were used to generate
a linear baseline trend for the precampaign period (from
1 January 2009 through 18 March 2012). Because only 9
months separated the airing of the 7ips 2012 and 2013
campaigns, the exposure period for most women who
delivered after 18 March 2012 (the first day of the Tips
2012 campaign) overlapped with Tips 2012 or Tips 2012

and 2013. Thus, few women who delivered after 18 March
2012 were unexposed to the Tips campaign.

Association between Tips campaign exposure and smoking
cessation

Smoking cessation in women categorised as exposed or not
exposed to the Tips 2012 campaign was examined using
standardised rates and regression analysis in a subgroup
of the study population from the trend analysis. The study
population was restricted for this analysis in the following
ways: women who were only exposed to Tips 2012 during
the third trimester of pregnancy were excluded because
of the proximity of exposure to delivery, and women who
became pregnant more than 3months after Tips 2012
aired (postcampaign) were excluded because they were
considered not exposed to Tips 2012.

During our analysis, we noted that some women in our
study who were exposed to Tips 2012 were also exposed
to Tips 2013, which aired from 4 March 2013 to 21 June
2013, and featured content similar to Tips 2012 (neither
campaign targeted pregnant women nor featured preg-
nancy-related health outcomes).” > To address this, we
created a separate set of mutually exclusive exposure
variables for a secondary analysis—not exposed to Tips,
exposed to Tips 2012 only and exposed to Tips 2012 and
Tips 2013. We did not conduct an analysis of women who
were only exposed to Tips 2013 (women who were previ-
ously excluded because they became pregnant more than
3 months after Tips 2012 aired) because we did not have
data for the full cohort of women, many of whom deliv-
ered in 2014.

We compared demographic characteristics and cessa-
tion rates in unexposed and exposed women using
descriptive statistics. Cessation rates in exposed and unex-
posed women were compared using x” tests. Standardised
cessation rates were calculated using the methods previ-
ously described to standardise for maternal age, race/
ethnicity, education, parity and cigarettes/day.

Logistic regression was used to generate crude and
adjusted ORs (AORs) and 95% CIs for cessation in
women exposed to the Tips campaign. In the unad-
justed analysis, the results were stratified by maternal
demographic characteristics. In multivariate regression
models, results were adjusted for maternal age (contin-
uous), race/ethnicity (non-Hispanic white, non-Hispanic
African American, Hispanic or other), education (less
than high school, GED or high school diploma, some
college or college graduate), marital status, parity (first or
higher-order birth), WIC enrolment, prepregnancy BMI
(underweight or <18.5kg/m? normal weight or 18.5—
24.9kg/m”*, overweight or 25-29.9kg/m* and obese or
>30kg/m?),* insurance status (Medicaid, private insur-
ance, self-pay/uninsured, or other), state of residence
and the number of cigarettes smoked per day in the 3
months before pregnancy (1-10, 11-20, >20). Observa-
tions with missing covariate values were excluded from
logistic regression but represented less than 5% of the
total. Separate models were constructed with exposure as
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2Numbers do not add up to 10,218 because some births were excluded for more than one reason.

"Became pregnant more than 3 months after Tips 2012, exposed to Tips 2013 only.

“Non-smokers were those who reported no smoking during the 3 months before pregnancy; smokers were those who reported any smoking in
the 3 months before pregnancy Of n=60,747, 13,610 women (22.4%) were exposed to Tips 2012 and Tips 2013. When examining
birthweight, only singleton births with no birth defects were analyzed (pre-campaign, n=201,030; during campaign, n=58,231).

Figure 1

a dichotomous variable (unexposed and exposed to Tips
2012), as a 3-level variable (unexposed, exposed only to
Tips 2012 and exposed to Tips 2012 and 2013) and as a
continuous variable based on cumulative GRPs for Tips
2012 and 2013 combined. We then calculated ORs and
95% ClIs for every 600 GRP increase, which corresponds
to approximately 6 weeks of exposure at the national level
(the average cumulative exposure for the three-state area

was 1857 GRPs).

Potential changes in misclassification of smoking status

Pregnant women who smoke have high rates of non-dis-
closure.” # Because we were concerned that the airing
of the Tips campaign could have increased non-disclo-
sure among smokers (if smokers felt more stigmatised
after the campaign began airing), we sought to deter-
mine whether an increase in the misclassification of
continuing smokers as self-reported quitters could
have occurred. Infant birth weight is highly sensitive
to tobacco smoke exposure,” and we assumed that an

Flow chart for study inclusion: Indiana, Kentucky, Ohio, 2009-2013.

increase in misclassification of active smokers as quitters
would result in a lower mean birth weight among quit-
ters in the 7Tips exposed versus the unexposed group. To
assess this possibility, we compared mean birth weight
among quitters (obtained from birth certificates) with
singleton deliveries using analysis of covariance. Mean
birth weight was adjusted for maternal age, race, educa-
tion, marital status, parity, WIC enrolment, prepregnancy
BMI, insurance status, state of residence and gestational
age at delivery.

In all analyses, tests were two sided, and o-values of
0.05 were considered statistically significant. Statistical
analyses were performed using SAS software, V.9.3 (SAS
Institute) for Windows. This study was reviewed and
approved as research by the institutional review boards of
each state. This study was determined to be exempt from
review as research without human subjects by the Institu-
tional Review Board at the Centers for Disease Control
and Prevention.
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2 The percentage of women who reported smoking >0 clgarettes per day for the three months before pregnancy and then
reported smoking O cigarettes per day during the third trimester of pregnancy.

projected cessation trend using general linear models and pre-campaign data from January 1, 2009 through March 18,
2012, and extrapolated for 2012-2013 (intercept= 32.8; slope = 0.009). The Tips 2012 campaign ran from March 19-June 10,

2012, and Tips 2013 ran from March 4-June 24, 2013.

Figure 2 Trends in smoking cessation® rates (observed and projected®) among women who smoked in the 3 months before
pregnancy (crude) and airing of the Tips campaigns®: Indiana, Kentucky, Ohio, 2009-2013.

RESULTS

Sample characteristics

During the study period, there were 1401561 live births,
of which 10218 (0.7%) were excluded because the 2003
revised birth certificate was not used or because smoking
status or gestational age was missing (figure 1). Of the
1391 343 remaining, there were 894258 births to women
who were unexposed because they delivered before the
Tips 2012 campaign; 209 053 births (23.4%) in this group
were to women who smoked in the 3months before
pregnancy. There were 329706 births to women whose
pregnancies overlapped with the Tips 2012 (exposed);
73582 (22.3%) of these smoked in the 3months before
pregnancy. Of these, 12835 (17.4%) were exposed to Tips
2012 in the third trimester only and so were excluded
from further analysis. Thus, there were 60747 births for
inclusion in the analysis of the association between Tips
campaign exposure and smoking cessation. Of these,

13610 (22.4%) were also exposed to Tips 2013.

Trends in cessation with respect to airing of the Tips
campaign

During the precampaign period (from January 2009 to
18 March 2012), cessation rates among smokers who
delivered before Tips 2012 aired remained flat (figure 2).
Cessation rates then increased between the 12™ and the
15™ quarter, coinciding with the airing of Tips 2012, and
reached a plateau by the end of Tips 2012. The plateau

was sustained through the end of 2013. Analysis using
joinpoint regression verified the number of statistically
significant joinpoints at the p=0.05level.

When states were examined individually, trends in Ohio
and Indiana resembled those using the aggregated data,
but an increase in cessation that began approximately
one quarter before Tips 2012 was observed in Kentucky
(data not shown).

Association between Tips campaign exposure and smoking
cessation

Demographic characteristics of women exposed and
unexposed to the Tips campaign differed slightly for
all variables examined; these differences were statis-
tically significant (table 1). Overall, 33.0% of unex-
posed smokers quit by the third trimester. In contrast,
34.8% of exposed smokers quit by the third trimester,
an absolute increase of 1.8 percentage points (p<0.001)
(table 2). Standardised cessation rates were 32.8% in
unexposed women and 34.3% in exposed women, an
absolute increase of 1.5 percentage points (p<0.001).
Including cigarettes/day in standardisation calculations
did not change these findings (data not shown). For indi-
vidual states, there was a 0.9 percentage point increase
in exposed versus unexposed women for Indiana, a 1.0
percentage point increase for Ohio and a 3.4 percentage
point increase for Kentucky. Cessation rates were statis-
tically significantly higher in exposed versus unexposed
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Unexposedt Exposedt
% %
Maternal characteristics* (n=209053) (n=60747) p Value§

Maternal race/ethnicity

Black, non-Hispanic 10.3 10.3

Other 0.9 1.2

<High school 27.0 24.3 <0.0001

College of graduate 35.0 37.8

Married 33.1 31.7 <0.0001

Parity

(0]
'y
(@]

Second or later birth 62.8

WIC enrolment

Yes 67.3 66.4

Underweight (<18.5) 6.9 6.6 <0.0001

Overweight (25-29.9) 23.1 23.4

Insurance status

Private insurance 23.7 241

Other 6.7 6.4

Indiana 27.5 26.9 <0.0001

Ohio 50.7 49.8

1-10 21.0 22.6 <0.0001

>21 48.3 45.5

BMI, body mass index; GED, General Educational Development; WIC, Woman, Infants and Children.

*Missing values not included in column totals: maternal age, 0.1%; race/ethnicity, 0%; education, 0.7%; marital status, 0.3%; parity, 0%; WIC
enrolment, 0.6%; BMI, 2.2%; insurance, 1.3%; state, 0%; cigarettes/day, 0%.

TWomen who delivered prior to the Tips 2012 campaign (1 January 2009 to 18 March 2012).

FWomen for whom there was temporal overlap between the Tips 2012 campaign and the period including her pregnancy and the preceding
3months. Women only exposed during the third trimester were excluded.

§Student’s t-tests used for continuous variable (age) and y? test used for categorical variables.

(=]
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Table 2 Cessation rates* in women who smoked in the 3 months before pregnancy by exposure status to the Tips 2012
campaign, crude and standardised: Indiana, Kentucky, Ohio, 2009-2013

Crude Standardised*
Absolute Relative Absolute Relative
Unexposed Exposed change (%)t change (%)t Unexposed Exposed change (%)t change(%)t
IN 32.2 &5 1.3 3.9 32.1 33.0 0.9 2.7
KY 21.9 26.3 4.4 20.3 21.7 25.1 3.4 15.6
OH 38.2 39.4 1.3 3.4 37.8 38.8 1.0 2.6
Overall 33.0 34.8 1.8 5.4 32.8 34.3 1.5 4.4
IN+OH 36.1 37.4 1.3 3.6 35.8 36.8 0.9 2.6

The percentage of women who reported smoking >0 cigarettes per day for the 3 months before pregnancy and then reported smoking 0

cigarettes per day during the third trimester of pregnancy.

*Standardised for maternal age, race/ethnicity, education and parity using direct methods based on the 2009 first quarter population for each
state for state-specific analyses and for the combined 2009 first quarter population for the combined analysis.

TAll changes in cessation rates were significant at p<0.01.

women for nearly all subpopulations examined. Statisti-
cally significant increases in cessation rates were observed
in all age groups, in all race/ethnicity groups except
Hispanic women, in all education categories, in married
and unmarried women, in first and higher-order parity
groups, in all BMI groups, in those enrolled in WIC
and not enrolled and in all insurance categories except
self-pay. Statistically significant increases were also seen
in women smoking 1-10 cigarettes/day before pregnancy
and in those smoking =21 cigarettes/day, but not in those
smoking 11-20 cigarettes/day (data not shown).

In unadjusted regression models, cessation in smokers
was statistically significantly associated with 7ips 2012
campaign exposure (OR 1.08, 95%CI 1.06 to 1.10)
(table 3). After adjustment for potential confounders,
results remained statistically significant (AOR 1.07,
95% CI 1.05 to 1.10). Because the increase in cessation
was substantially higher in Kentucky than the other two
states, the analysis was repeated after excluding Kentucky.
Results were attenuated but remained statistically signifi-
cant (AOR 1.03,95% CI 1.01 to 1.06). Including exposure
to Tips 2013 in the model did not increase the odds of
quitting (Tips 2012 only: AOR 1.07, 95% CI 1.04 to 1.09;
Tips 2012 and 2013: AOR 1.06, 95% CI 1.01 to 1.10).

On average, exposed women in our analysis were
exposed to 176.6 GRPs per week. When Tips 2012 and
2013 exposure dose was examined as a continuous vari-
able, the adjusted odds of quitting rose for each increase
of 600 GRPs and this finding was statistically significant
(AOR 1.07,95%CI 1.03 to 1.11).

Potential changes in misclassification of smoking status

The mean crude and adjusted birth weights of infants
born to women who quit smoking and were not exposed
to the campaign were not statistically significantly
different from those of infants born to women who quit
smoking and were exposed to the campaign (crude
mean birth weight difference -5.2g, 95% CI -14.1 to 3.8;
adjusted mean birth weight difference -2.0g, 95% CI -9.0
to 5.0) (table 4). These findings did not change when we
restricted our analysis to term births (data not shown).
Thus, we found no evidence of a substantial change in the
proportion of smokers misclassified as quitters after the
Tips campaigns aired.

DISCUSSION
The Tips 2012 campaign was the first federally funded
mass media anti-smoking campaign to air in the USA.

Table 3 Proportion and OR of smoking cessation by last trimester among women who were smoking in 3 months before
pregnancy and pregnant before or during a national media campaign: Indiana, Kentucky, Ohio, 2009-2013

During
Precampaign* campaignt
(%) (%) Crude OR Adjusted OR
(n=209053) (n=60747) p Value (95% Cl) (95% Ch)t
Smoking cessation by 32.9 34.7 <0.0001 1.08 1.07

last trimester

(1.06 to 1.10) (1.05 to 1.10)

*Women who smoked in the 3months before pregnancy and delivered prior to the Tips 2012 campaign (1 January 2009 to 18 March 2012).
TWomen who smoked in the 3months before pregnancy and for whom there was temporal overlap between the Tips 2012 campaign and the
period including her pregnancy (first and second trimesters) and the preceding 3 months.

FAdjusted for maternal age; race; education; marital status; parity; Woman, Infants and Children enrolment; prepregnancy body mass index;
insurance status; state; and cigarettes smoked before pregnancy (n=256 886).
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Table 4 Unadjusted and adjusted mean birth weight (grams) among quitters, before and during the Tips campaign: Indiana,

Kentucky, Ohio, 2009-2013

Women who quit smoking by the third trimester

Unadjusted

Adjusted*

Exposure Mean birth weight

Mean difference

Mean birth weight Mean difference

Unexposed
(precampaign)
(n=65658)t
Exposed

(during campaign)
(n=20092)%

3314

3309 -5.2

95% Cl -14.1t0 3.8

3228 -2.0

3230 95% Cl-9.0t0 5.0

*Adjusted for maternal age; race; education; marital status; parity; Woman, Infants and Children enrolment; prepregnancy body mass index;

insurance status; state; and gestational age.

TBirths to women who smoked in the 3months before pregnancy and delivered prior to the Tips 2012 campaign (1 January 2009 to 18 March

2012).

IBirths to women who smoked in the 3months before pregnancy and for whom there was temporal overlap between the Tips 2012 campaign
and the period including her pregnancy (first and second trimesters) and the preceding 3 months.

It reached the majority of US cigarette smokers and
resulted in a 3.7 percentage point absolute increase in
quit attempts in a general population of smokers.” The
campaign was also highly cost-effective, spending approx-
imately $480 per quitter and $393 per life year saved.**
Although the campaign did not include pregnancy-spe-
cific messages, we found that Tips 2012 was associated with
increased cessation in pregnant women. Furthermore,
we observed cessation benefits across most subgroups,
including adolescents under 18 years of age, Medicaid-in-
sured women and women with less than a high school
education, and that media buy dose was positively asso-
ciated with cessation rates. National ad campaigns have
the potential to improve public health not because they
have large effects on quit rates, but because they reach
so many smokers. The Tips 2014 campaign increased
the percentage of smokers who quit by a modest 0.25
percentage points overall but resulted in 104000 addi-
tional quitters nationally.” In our analysis, the percentage
of smokers who had quit by the third trimester increased
by 1.8 percentage points, which compares favourably
to national estimates for Tips and has the potential to
substantially reduce adverse tobacco-related pregnancy
outcomes.

There are few studies in the USA or elsewhere that have
formally evaluated the effects of anti-tobacco campaigns in
pregnant women. In 2001, the America Legacy Foundation
launched a national campaign targeting pregnant women
called ‘Great Start,” which included television, radio, print
and website components and established a quitline for
pregnant women.*® The campaign reached 26million tele-
vision viewers and generated over 11000 calls to the quit
line.”® However, the number of women who quit smoking as
a result of the campaign was not reported. A smaller social
marketing campaign targeting African American women
called ‘One Tiny Reason to Quit’ promoted the use of quit-
lines to pregnant women in Richmond, Virginia.?” Post-
campaign quitline calls from pregnant women increased
significantly compared with precampaign calls, but again,

effects on cessation rates were not assessed.”’” A mass media
campaign conducted in 1994 throughout England targeting
pregnant women resulted in a 14% increase in calls to quit-
lines from pregnant women, but no significant changes in
prenatal smoking prevalence were documented.” Findings
from the current study indicate that a graphic anti-smoking
campaign developed for a general audience could also
increase cessation rates among pregnant women.

Our study has several strengths, including its novel topic
and its large population-based sample. Our study also has
some limitations. First, our analysis was an ecological time
series; we do not have data on exposure to the campaign
at the individual level. However, previous studies have esti-
mated that Tips reached about 80% of cigarette smokers,”
and it is likely that our population of pregnant women
had high exposure levels as well. Inferences about poten-
tial causal effects of the campaign assume that no other
tobacco control efforts were implemented at or near the
time the 7Tips 2012 campaign aired, and the possibility exists
that an unrecognised factor might have affected cessation
rates. The increase in cessation in Kentucky that slightly
preceded the airing of Tips 2012 could have been the result
of such an unrecognised factor. However, our research
revealed no evidence of other large-scale media campaigns,
interventions or policy changes leading up to or during
the Tips campaign in these three states.” The magnitude of
the change in cessation rates, which took place following
a period during which quarterly cessation rates had been
flat for at least 3 years, provides additional support for a
potential causal relationship. The increase in cessation
rates was sustained through the end of 2013. Because Tips
campaigns have aired each year since 2012, we currently
do not have a postcampaign, unexposed population in
which to determine whether cessation rates would return
to precampaign levels. Other limitations include that quit
status was not biochemically validated, which would be
problematic if non-disclosure increased after the introduc-
tion of the Tips campaign. However, we examined mean
birth weight among infants of quitters by Tips exposure
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status and did not find evidence of increased misclassifica-
tion. Our results apply to pregnancies ending in a live birth
in three states and can’t be generalised to the US popula-
tion or to pregnancies ending in miscarriage or stillbirth.
The fact that cessation rates in Kentucky increased dispro-
portionately after Tips 2012 was aired compared with Ohio
and Indiana supports that effects of the campaign may vary
by state. Kentucky had the highest smoking prevalence and
the lowest quit rate during the baseline period, which could
have contributed to its dramatic improvement in quit rates.
Additional research is needed to address the effects of the
Tips campaign on smoking cessation in pregnant women
in other states and regions of the USA; the effects of the
Tips campaign could be more modest in states with lower
smoking prevalence. Finally, unlike the 7ips 2013 campaign
in which media markets were randomised to receive a
higher or lower media buy, the national media buy for Tips
2012 was supplemented with broadcasts in smaller local
television channels in media markets with high smoking
prevalence.” Thus, our finding that cessation was posi-
tively associated with media buy dose could be the result of
confounding.

It is unknown whether the 2012 Tips campaign was as
effective among pregnant smokers as a campaign specif-
ically targeting pregnant women would have been. Some
qualitative studies,” * but not all,”” have found that preg-
nant women prefer positive and empowering smoking
cessation ads. However, it has not been established which
types of ads actually increase cessation behaviour and how
they compare with one another. It is inefficient to mount a
mass media campaign focused solely on pregnant women
since pregnancy is temporary and incidence is spread out
across the entire population of women of childbearing age
at a low frequency. A general campaign that affects cessa-
tion rates in both general and pregnant populations could
be more cost effective than a campaign only targeting
pregnant women, and additional research is needed to
compare these two approaches. In addition, more research
is warranted to determine the optimal frequency and dura-
tion of a general campaign, as well as the demographic and
geographic subpopulations of pregnant women who are
most likely to benefit. Similar campaigns in other coun-
tries might also benefit pregnant women, and inclusion of
pregnant women in future evaluations of such programme
should be considered.

In conclusion, a general, national anti-smoking media
campaign was associated with increased smoking cessation
in a pregnant population. Future research comparing
effectiveness of campaigns designed to target pregnant
women with those targeting the general population could
help inform the future development, implementation
and sustainment of anti-smoking campaigns to benefit
pregnant women.
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