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In the Australian state of New South Wales,
adult smoking prevalence declined from
20.1% in 2005 to 15.8% in 2010,1 during
a period of implementation of tax increases on
tobacco products, graphic health warnings on
packs, clean indoor air legislation, and point-of-
sale display bans. In addition, the government
has made significant investments in televised
antismoking mass media campaigns. Studies
that merge commercial TV ratings data at the
market level with individual-level data have
demonstrated that increases in an individual’s
potential exposure to televised antismoking
campaigns are associated with improved youth
smoking-related attitudes, beliefs, and behav-
iors2---6; increased calls to quitlines7---13; increased
quitting behaviors among adults14---16; and de-
creased adult smoking prevalence.17 It is in-
creasingly recognized that the response of
smokers to mass media campaigns is likely to
be influenced by the kinds of messages broad-
cast.11,13,15 The extent of population exposure
to those messages is also an important
factor in determining the impact of media
campaigns.16 Identifying the level and dura-
tion of campaign media placement to achieve
optimum population response is a critical
question of efficiency for campaign planners
and funders.

Despite a consensus that advertising must
reach the audience a sufficient number of times
to be effective,18---20 attempts to quantify the
advertising intensity that can most efficiently
influence behavior have not yet resulted in firm
conclusions. Among adult smokers, one estimate
suggested that for every 2 exposures to anti-
tobacco advertisements per month, the quit rate
increased by approximately 10%.14 A more
recent study showed that the likelihood of
quitting within a 2-year period increased 49%
with an additional 2 exposures per month.15

Less attention has been paid to how pop-
ulation response to antismoking advertising
builds and decays. Although some advertise-
ments may be recalled long after the end of

a campaign, campaign effects on the most
critical outcome of behavioral response are
detectable only while they are being broadcast
or for a short time after.17,21,22 Although public
health researchers have started to address the
issue of advertising decay, studies to date have
not addressed questions relating to the “build”
or “wear in” of advertising effects on smoking-
related behaviors. Studies exploring the impact
of different levels of advertising on smoking
behaviors have typically examined associations
between advertising exposure and behavior
changes over differing periods, ranging from 3
months to 2 years. For this reason, it is not clear
whether the effect of increased antismoking
advertising on population smoking behavior
occurs within a few weeks or requires longer
durations of exposure.

We investigated the effect of differing levels
and durations of exposure to antismoking
advertising on quitting outcomes, focusing on
proximal indicators of behavior change
expected to vary contemporaneously with ad-
vertising.22 Public health media campaigns
have been theorized to affect audiences in 1 of
2 ways: by providing new information that
changes existing beliefs or by increasing the

salience or accessibility of an existing belief.23

In countries with long-running tobacco
control programs, such as Australia, many
smokers already possess favorable beliefs
about quitting.24 Therefore, we expected
that the effects of antismoking advertising
would be evident in increased salience of
quitting-related thoughts. We also exam-
ined the relationship between advertising
exposure and quit attempts, because it has
been shown that increasing the rate of quit
attempts in a population has been shown to
be critical for reducing overall smoking
prevalence.25

METHODS

We merged weekly estimates of population
exposure to antismoking advertising from
commercial TV ratings data with serial cross-
sectional weekly telephone surveys of smokers
and recent quitters.

The Cancer Institute NSW Tobacco Track-
ing Survey is a telephone survey of adult
smokers and recent quitters (in the past 12
months). The survey monitors smoking-related
cognitions and behaviors in the New South
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Wales population and responses to tobacco
control policies and programs. For continuous
tracking, the survey conducts 50 interviews
most weeks of the year. Households are
recruited through random-digit dialing (land-
line telephone numbers only), and a random
selection procedure recruits participants within
households (selecting the nth oldest eligible
adult). We analyzed data from respondents
interviewed between April 2005 and Decem-
ber 2010 (n = 13 301), with an overall re-
sponse rate of 40% (according to American
Association for Public Opinion Research re-
sponse rate method 4).26 Sample characteris-
tics are shown in Table 1.

To measure salience of quitting thoughts,
smokers were asked, “During the past 2 weeks,
how often have you thought about quitting?”
We classified respondents who thought about
quitting at least once per day as having salient
quitting thoughts.

To determine recent quitting activity, (1)
smokers were asked if they had ever tried to
quit smoking before, and, if they had, when
they last tried to quit (in the past 2 weeks,
month, 6 months, or 12 months), and (2) recent
quitters were asked how long ago they quit
smoking. We then categorized respondents as
(1) smokers who had made a quit attempt and
quitters who stopped smoking in the month
preceding their interview or (2) smokers who
made no quit attempt during that time. We
excluded recent quitters who stopped smoking
before this time from analyses that used this
variable.

Advertisements

A total of 32 cessation-focused antismoking
advertisements were broadcast in New South
Wales during the study period. The vast ma-
jority of antismoking messages in New South
Wales are aimed at adult smokers and use
graphic imagery, personal stories, and simulated
demonstrations to depict the negative health
effects of smoking (examples at http://www.
cancerinstitute.org.au/cancer_inst/campaigns/
antismoke.html). Some of these advertisements
also presented advice and information about
cessation support services available to smokers.

We ascertained gross rating points (GRPs)
for each of the cessation-focused ads from
OzTAM Australian TV audience measure-
ments27 for adults aged 18 years and older for

free-to-air and cable TV. GRPs are a product of
the percentage of the target audience exposed
to an advertisement (reach) and the average
number of times a target audience member
would be exposed (frequency). Hence, 200
GRPs might represent 100% of the target
audience receiving the message an average of
2 times over a specified period or 50% reached
4 times. The ads lasted for 15 to 60 seconds;
we accounted for different spot lengths by
calculating GRPs equivalent to a 30-second
spot for each ad.28

We used the total weekly GRP values for
each media market to compute several GRP
variables for each respondent. We created
measures of cumulative GRPs for each of the
previous 12 weeks, then for the previous 6
months and the previous 12 months. We did
not include GRPs from the week of interview,
because respondents could be interviewed
either before or after the potential exposures
for that week, and we coded GRP variables
to ensure that exposure occurred before the
outcomes of interest (in analyses relating to
salient quitting thoughts, we excluded GRPs
from the week of interview and the preceding
week, and for analyses relating to recent quit
attempts, we excluded GRPs from the week of
interview and the preceding 3 weeks). To aid
in interpretation of these variables, we divided
each cumulative GRP value by a multiple of
100 so that a 1-unit increase in the GRP mea-
sure represented an average of 1 additional
potential exposure per week for 100% of the
target audience (e.g., we divided the 2-week
cumulative GRP variable by 200).

Potential Confounders

The survey incorporated demographic items
measuring age, gender, household income, and
level of education. We combined the income
and education variables into dummy variables
indicating low, middle, or high individual so-
cioeconomic status. We linked post codes with
the Socio-Economic Indices for Areas,29 an
index of relative disadvantage, to indicate
neighborhood socioeconomic status (quintiles
4---5 = low; quintiles 1---3 =moderate---high). A
dummy variable indicated media market (met-
ropolitan, northern, or southern New South
Wales). For smokers, we measured cigarette
consumption with a 3-level variable (low £ 10,
moderate = 11---20, high ‡ 21 cigarettes/day).

TABLE 1—Sample Characteristics:

Cancer Institute NSW Tobacco

Tracking Survey, Australia, 2005–2010

No. (%) or Mean 6SD

Gender

Female 6858 (49)

Male 6443 (51)

Age, y

18–29 2338 (23)

30–55 7319 (50)

‡ 55 3573 (27)

SESa

Low 5778 (42)

Moderate 3225 (25)

High 4187 (33)

Neighborhood SES

Low 5742 (42)

Moderate–high 7115 (58)

Media market

Sydney 6475 (57)

Northern NSW 3403 (23)

Southern NSW 3423 (20)

Current smoker

Yes 11 807 (89)

No 1494 (11)

Recent quit attempt

Yes 1640 (14)

No 10 407 (86)

Cigarette consumptionb

Low 4661 (42)

Moderate 4359 (36)

High 2720 (22)

Salient quitting thoughtsb

Yes 4334 (36)

No 7385 (64)

Cumulative GRPs

1 wk 120 6102

2 wk 244 6184

3 wk 365 6254

4 wk 488 6318

5 wk 610 6378

6 wk 730 6435

7 wk 849 6491

8 wk 968 6545

9 wk 1083 6594

10 wk 1197 6639

11 wk 1310 6685

3 mo 1425 6732

6 mo 2794 61232

12 mo 5435 62265

Note. GRPs = gross rating points; NSW = New South
Wales; SES = socioeconomic status. Numbers are
unweighted; percentages are weighted; some numbers
do not add to total because of missing data or
exclusions from coded variables. The sample size
was n = 13 301.
aCalculated from combined education and income
responses.
bSmokers only.
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Following Wakefield et al.,17 we calculated a
variable indicating cigarette costliness as the
ratio of the average quarterly recommended
retail pack price of the 2 top-selling Australian
cigarette brands (obtained from the retail trade
magazine Australian Retail Tobacconist30) to
the average weekly earnings in the same
quarter.31 To account for the influence of
seasonal variations in the outcomes of interest,
we created dummy variables to identify re-
spondents interviewed in January of each year
(vs other months) and in the 2 weeks around
World No Tobacco Day (vs other dates).
A dummy variable also indicated the first 4
weeks of the launch of a new ad to account for
potential novelty effects. We included a linear
time variable to account for the gradually
increasing strength of social norms against
smoking (numbered consecutively with 1 as
the first survey week).

We accounted for the introduction of to-
bacco control policies during this time by
additional dummy variables indicating re-
spondents interviewed after (vs before) the
introduction of smoke-free licensed premises
legislation and point-of-sale display bans. We
categorized respondents interviewed prior
to the introduction of graphic health warnings
on cigarette packs separately from those

interviewed during the airing of set A and set
B and the change-over periods when both
sets were in rotation.32,33

Statistical Analyses

Following Hosmer and Lemeshow,34 we
first used logistic regression analyses to assess
univariate associations between the dependent
variables (salient quitting thoughts and recent
quit attempts) and the potential covariates. We
selected covariates to enter into the multivari-
able models if they were associated with the
dependent variables at P< .25. Each of the
multivariable models included the linear time
variable. Next, we conducted univariate logistic
regressions to test for associations between
the dependent variables and the cumulative
GRP variables of differing exposure durations.
For GRP variables with an association of P< .25,
we then fit separate multivariable logistic re-
gression models with the relevant set of cova-
riates. To test for diminishing returns at in-
creasing levels of advertising exposure, we also
ran these models with a quadratic term entered
(squared GRPs). However, the squared GRP
terms were not significant, and so we reported
the models without them. We also tested
other functional forms of GRPs (log and
square root), which were not significant.

Because this strategy resulted in many sep-
arate multivariable models, for each dependent
variable, we reported the full set of results
only for the first model in which cumulative
GRPs were a significant predictor at P< .01
(i.e., for the shortest duration of exposure). For
subsequent models (with cumulative GRPs
over longer durations), we reported odds ratios
(ORs) and 95% confidence intervals (CIs)
only for the GRP variable. The pattern of
significant covariates remained the same in
each of the separate models.

Having identified the shortest duration at
which cumulative GRPs were associated with
each outcome, we examined the impact of
differing levels of GRPs over these durations
on the outcomes of interest. We created cate-
gorical cumulative GRP variables according to
both data distributions (Table 1) and practical
applications (1 < 50, 2 = 50---100, 3 = 101---
150, 4 > 150 GRPs/week). We reran the
logistic regression models with the categorical
variable as the predictor to provide estimates of
effects for each of these GRP levels.

We conducted all analyses with Stata ver-
sion 11 (StataCorp LP, College Station, TX).
We applied weights in all analyses (with svy
commands with p weights) to adjust for a
slight overrepresentation of women, older
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Note. The weekly gross rating points were averaged across media markets.

FIGURE 1—Weekly gross ratings points for antismoking TV campaign in New South Wales (NSW): Cancer Institute NSW Tobacco Tracking Survey,

Australia, 2005–2010.
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respondents, and regional residents relative
to the New South Wales population.35

RESULTS

Exposure to antismoking advertising over
the study period was relatively high and varied
considerably (Table 1). On average, 53% of
all respondents were potentially exposed to 1
or more antismoking ads in the previous week.
Total weekly GRPs (averaged across the media
markets) are shown in Figure 1.

Table 2 shows that cumulative GRPs were
associated with salient quitting thoughts; how-
ever, in the multivariable models, this rela-
tionship was only significant after 9 weeks of
cumulative exposure. An increase of 1 anti-
smoking advertising exposure per week (on
average) over a period of 9 weeks was associated
with a 13% increase in the likelihood of having
salient quitting thoughts in the subsequent 2
weeks. The association between GRPs and sa-
lient quitting thoughts was maintained through 6
months of cumulative exposure.

The logistic regression analysis that incor-
porated the categorical cumulative 9-week
GRP variable showed that respondents with
100 to 150 GRPs per week (OR = 1.27; 95%
CI = 1.10, 1.47; P= .001) or more than 150
GRPs per week (OR = 1.30; 95% CI = 1.13,
1.50; P< .001) were more likely than respon-
dents with an average exposure of fewer than
50 GRPs per week to have salient quitting
thoughts (data not shown). The effect of 50 to
100 GRPs per week was not significantly
different than the effect of fewer than 50 GRPs
per week (OR = 1.10; 95% CI = 0.97, 1.25;
P= .135). We calculated the predicted proba-
bility of having salient quitting thoughts for
differing levels of 9-week cumulative GRPs.
Thirty-two percent of smokers with no expo-
sure to antismoking advertising over the pre-
ceding 9 weeks and 40% of smokers who were
potentially exposed to an average of 2 adver-
tisements per week over that period had salient
quitting thoughts.

GRPs were significantly associated with quit
attempts (Table 3). This association appeared
after 6 weeks of cumulative exposure and
continued through 3 months of cumulative
exposure. The logistic regression analysis that
used the categorical cumulative 6-week GRP
variable showed that respondents with an

TABLE 2—Results From Logistic Regression Analyses Predicting Salient Quitting Thoughts:

Cancer Institute NSW Tobacco Tracking Survey, Australia, 2005–2010

Univariate Models Multivariable Modela

Variable OR (95% CI) P OR (95% CI) P

Gender

Female (Ref) 1.00 <.001 1.00

Male 0.88 (0.81, 0.95) 0.89 (0.81, 0.97) .005

Age, y

18–29 (Ref) 1.00 <.001 1.00 <.001b

30–55 1.43 (1.27, 1.61) 1.41 (1.25, 1.59) <.001

‡ 55 0.65 (0.55, 0.77) 0.65 (0.55, 0.77) <.001

Cigarette consumption

Low (Ref) 1.00 .115 1.00 .801b

Moderate 1.09 (0.99, 1.20) 1.03 (0.94, 1.14) .509

High 1.10 (0.99, 1.22) 1.01 (0.90, 1.14) .821

SESc

Low (Ref) 1.00 .24 1.00 .329b

Moderate 0.92 (0.83, 1.02) 0.97 (0.87, 1.08) .6

High 0.97 (0.88, 1.07) 1.06 (0.95, 1.17) .285

Neighborhood SES

Low (Ref) 1.00 .017 1.00

Moderate–high 0.90 (0.83, 0.98) 0.95 (0.87, 1.04) .301

Media market

Sydney (Ref) 1.00 <.001 1.00 <.001b

Northern NSW 1.21 (1.09, 1.33) 1.17 (1.05, 1.30) .004

Southern NSW 1.12 (1.02, 1.24) 1.18 (1.06, 1.31) .003

Cigarette costliness 0.97 (0.58, 1.63) .905 . . . . . .

January interview

No (Ref) 1.00 .658 . . . . . .

Yes 0.96 (0.78, 1.17) . . . . . .

WNTD

No (Ref) 1.00 .655 . . . . . .

Yes 0.95 (0.78, 1.17) . . . . . .

Campaign launch

No (Ref) 1.00 .726 . . . . . .

Yes 0.98 (0.90, 1.08) . . . . . .

Graphic health warnings on cigarette packs

None (Ref) 1.00 .046 1.00 .271b

Set A 1.30 (1.09, 1.55) 1.18 (0.98, 1.42) .086

Set B 1.25 (1.05, 1.49) 1.10 (0.90, 1.33) .343

Sets A and B 1.21 (1.01, 1.45) 1.12 (0.93, 1.36) .237

Smoke-free licensed venue legislation

Before (Ref) 1.00 .257 . . . . . .

After 1.09 (0.94, 1.27) . . . . . .

Point-of-sale display ban

Before (Ref) 1.00 .807 . . . . . .

Phase 1 1.00 (0.86, 1.16) . . . . . .

Phase 2 1.05 (0.90, 1.22) . . . . . .

Continued
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average exposure of 50 to 100 GRPs per week
(OR = 1.22; 95% CI = 1.05, 1.41; P= .01),
100 to 150 GRPs per week (OR = 1.20; 95%
CI = 1.03, 1.40; P= .02), or more than 150
GRPs per week (OR = 1.31; 95% CI = 1.06,
1.61; P= .01) were more likely than respon-
dents exposed to fewer than 50 GRPs per week
to report recent quit attempts. In our calcula-
tion of predicted probability of making a quit
attempt in the 4 weeks following differing
levels of 6-week cumulative GRPs, 17% of
respondents who were potentially exposed to 2
or more advertisements per week over the
previous 6 weeks and 13% of those with no
exposures reported a quit attempt in the fol-
lowing month.

DISCUSSION

Adding to the accumulating evidence that
increasing exposure to antismoking advertising
is associated with positive smoking-related
outcomes among adults, we found that the
association between increasing advertising ex-
posure and our quitting indicators was appar-
ent only after 6 to 9 weeks of cumulative

exposure. This finding is broadly consistent
with recent time-series analyses that indicate
that an increase in advertising exposure is
associated with an accelerated decline in
smoking prevalence up to 2 months later17 and
with recent research showing that the likeli-
hood of making a quit attempt in the previous
3 months is associated with increased exposure
to tobacco control advertising during the same
period.16 In combination, these findings suggest
that campaign planners should use repeated
cycles of advertising to provide both recent and
sustained exposure to maximize the likelihood
of achieving the desired effects on quitting.
The cumulative GRP variables we used refer to
an average exposure over the specified periods
and do not imply that campaigns need to air
continuously at the same GRP level for 6 to
9 weeks to have an effect. Rather, campaign
planners should aim to ensure an adequate
level of average exposure, which may be
configured in several different ways, such as
higher levels of initial exposure followed by
slightly lower levels of exposure in subsequent
weeks or a more constant level of exposure.
Our analysis considered cumulative exposure to

a series of campaign advertisements. During-
most of the 6- to 9-week intervals in the study
period, more than 1 advertisement was on air.

Our findings suggested that the highest
levels of exposure correlated with the greatest
likelihood of change. We did not find any sig-
nificant quadratic effects of GRPs for either
outcome, suggesting that campaign effects did
not diminish at the highest observed levels of
GRPs. Despite observing the greatest changes
at the highest level of GRPs, we found in our
post hoc analyses that respondents with po-
tential exposure to 100 to 150 GRPs per week
over the relevant periods were more likely than
individuals exposed to an average of fewer
than 50 GRPs per week to have salient quitting
thoughts or recent quit attempts. From these
findings, we might infer that the optimal GRP
level that will most efficiently influence these
outcomes is somewhere between 100 and
200 GRPs per week.

Strengths and Limitations

Strengths of our study were the length of the
study period and the resulting variation in
antismoking advertising exposure, the use of
weekly survey and advertising data, the use of
proximal quitting indicators likely to be influ-
enced by televised campaigns, and the inclu-
sion of tobacco policy indicators and a wide
range of other potential covariates. Although
tobacco policy indicators were not associated
with quitting outcomes in our multivariable
analyses, this finding should not be interpreted
as demonstrating that these policies have no
effect. Like media campaigns, graphic health
warnings provide widespread repeated expo-
sure to a strong health message likely to in-
fluence smokers’ thoughts about quitting, and
in our univariate analyses, respondents inter-
viewed in the periods following the introduc-
tion of graphic health warnings were more
likely to have salient quitting thoughts than
those interviewed prior to their introduction.
The other policies, however, have other aims,
such as reducing social norms about smoking,
reducing exposure to secondhand smoke
(smoke-free laws), or limiting impulse pur-
chases (point-of-sale display bans), and should
be evaluated against such outcomes.

The survey used only landline telephone
numbers and had a relatively low response
rate, possibly leading to some bias in sample

TABLE 2—Continued

Cumulative GRPsd

1 wk 1.05 (0.97, 1.14) .205 1.05 (0.96, 1.14) .304

2 wk 1.06 (0.99, 1.13) .099 1.05 (0.98, 1.13) .186

3 wk 1.05 (0.98, 1.12) .152 1.04 (0.97, 1.12) .271

4 wk 1.05 (0.98, 1.12) .109 1.05 (0.98, 1.13) .199

5 wk 1.07 (1.00, 1.14) .051 1.06 (0.99, 1.14) .109

6 wk 1.08 (1.01, 1.15) .019 1.08 (0.99, 1.16) .058

7 wk 1.09 (1.02, 1.16) .008 1.09 (1.01, 1.17) .033

8 wk 1.11 (1.04, 1.18) .003 1.11 (1.02, 1.20) .012

9 wk 1.12 (1.05, 1.20) .001 1.13 (1.04, 1.22) .004

10 wk 1.13 (1.06, 1.22) <.001 1.14 (1.05, 1.24) .002

11 wk 1.14 (1.06, 1.22) <.001 1.15 (1.06, 1.25) .001

3 mo 1.14 (1.06, 1.23) <.001 1.15 (1.06, 1.26) .001

6 mo 1.14 (1.05, 1.23) .002 1.15 (1.03, 1.27) .009

12 mo 1.11 (1.02, 1.22) .015 1.17 (1.02, 1.34) .021

Note. CI = confidence interval; GRPs = gross rating points; NSW = New South Wales; OR = odds ratio; WNTD = World No
Tobacco Day. Ellipses indicate variable not entered into multivariable model. Variables were selected for entry into
multivariate models if P < .25 in initial models; separate multivariable models were conducted for each of the cumulative GRP
variables.
aORs for covariates in multivariable model were for the earliest model in which cumulative GRPs were significant at P < .01
(cumulative 9-wk GRPs).
bP is Wald test of joint significance for multilevel variables
cCalculated from combined education and income responses.
dGRPs are expressed in units of an average of 100 GRPs per week, excluding week of interview and preceding week; multivariable
analyses included a variable indicating time (week of interview) as a covariate, but this was not a significant predictor.
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composition. Both these sampling issues were
consistent across the study period, limiting their
influence on the observed pattern of results,
and our inclusion of the linear time variable in all
analyses helped to account for any gradual
differences over time. The rate of mobile-only
households in Australia was recently estimated
at 14%, limiting concerns about excluding
these individuals from the sample.36 The re-
sponse rate was similar to that of other recent
population telephone surveys in Australia37

and the United States,38 and the overall rates of
quitting in our sample were similar to those
of larger population surveys of New South
Wales smokers,39 suggesting that the smoker
sample was representative in this respect. Al-
though GRPs provide estimates of potential
exposure to ads, they do not equate to actual
individual exposure; however, research shows
that they correlate well with individual recall of
ads.40 A strength of our study was that the
campaign exposure and outcome measures
were not related to a specific campaign, but
rather averaged across several cessation-
focused campaigns with strong health effects
messages. However, we did not account for the
potential impact of different styles of adver-
tising on quitting outcomes, and future re-
search might consider whether longer or
shorter periods of cumulative exposure to
different styles of advertising are required
before increases in the desired outcomes are
achieved.

Conclusions

It is known that higher levels of population
exposure to televised antismoking campaigns
are associated with improved smoking-related
outcomes; our results add to the sketchier
information about the role of broadcasting
schedules. Optimal and efficient media sched-
uling is critical to implementing cost-effective
mass media campaigns. Our results suggest
that adequate frequency of exposure over
relatively sustained periods will maximize the
possibility that they will affect cognitive and
behavioral outcomes. j
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TABLE 3—Results From Logistic Regression Analyses Predicting Recent Quit Attempts:

Cancer Institute NSW Tobacco Tracking Survey, Australia, 2005–2010

Univariate Models Multivariable Modela

Variable OR (95% CI) P OR (95% CI) P

Gender

Female (Ref) 1.00 .605 . . . . . .

Male 1.03 (0.92, 1.15) . . . . . .

Age, y

18–29 (Ref) 1.00 <.001 1.00 <.001b

30–55 0.80 (0.69, 0.92) 0.80 (0.69, 0.93) .005

‡ 55 1.11 (0.88, 1.39) 1.11 (0.88, 1.40) .385

SESc

Low (Ref) 1.00 .009 1.00 .133b

Moderate 1.07 (0.92, 1.23) 1.00 (0.86, 1.16) .995

High 1.23 (1.07, 1.40) 1.14 (0.99, 1.30) .065

Neighborhood SES

Low (Ref) 1.00 .035 1.00

Moderate–high 1.13 (1.01, 1.27) 1.09 (0.97, 1.23) .139

Media market

Sydney (Ref) 1.00 .576 . . . . . .

Northern NSW 0.97 (0.85, 1.12) . . . . . .

Southern NSW 0.93 (0.81, 1.07) . . . . . .

Cigarette costliness 1.00 (0.58, 1.74) .992 . . . . . .

January interview

No (Ref) 1.00 .053 1.00

Yes 1.24 (1.00, 1.54) 1.38 (1.10, 1.73) .006

WNTD

No (Ref) 1.00 .869 . . . . . .

Yes 0.98 (0.73, 1.30) . . . . . .

Campaign launch

No (Ref) 1.00 .917 . . . . . .

Yes 1.01 (0.89, 1.14) . . . . . .

Graphic health warnings on cigarette packs

None (Ref) 1.00 .436 . . . . . .

Set A 1.16 (0.96, 1.42) . . . . . .

Set B 1.07 (0.88, 1.32) . . . . . .

Sets A and B 1.06 (0.90, 1.36) . . . . . .

Smoke-free licensed venue legislation

Before (Ref) 1.00 . . . . . .

After 0.94 (0.83, 1.06) .29 . . . . . .

Point-of-sale display ban

Before (Ref) 1.00 .299 . . . . . .

Phase 1 1.08 (0.89, 1.32) . . . . . .

Phase 2 0.88 (0.71, 1.09) . . . . . .

Continued
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TABLE 3—Continued

Cumulative GRPsd

1 wk 1.18 (0.95, 1.47) .143 1.26 (1.01, 1.57) .04

2 wk 1.12 (0.97, 1.30) .128 1.18 (1.02, 1.38) .028

3 wk 1.11 (0.98, 1.27) .095 1.18 (1.04, 1.35) .012
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8 wk 1.12 (1.00, 1.25) .05 1.18 (1.05, 1.32) .005

9 wk 1.24 (1.01, 1.26) .039 1.18 (1.06, 1.33) .004

10 wk 1.13 (1.01, 1.26) .033 1.19 (1.06, 1.33) .003

11 wk 1.13 (1.01, 1.26) .033 1.18 (1.06, 1.33) .004

3 mo 1.12 (1.00, 1.25) .044 1.18 (1.05, 1.32) .005

6 mo 1.06 (0.95, 1.20) .295 . . . . . .

12 mo 1.05 (0.93, 1.19) .408 . . . . . .

Note. CI = confidence interval; GRPs = gross rating points; NSW = New South Wales; OR = odds ratio; WNTD = World No
Tobacco Day. Ellipses indicate variable not entered into multivariable model. Variables selected for entry into multivariate
models if P < .25 in initial models; separate multivariable models were conducted for each of the cumulative GRP variables;
aORs for covariates in multivariable model were for the earliest model in which cumulative GRPs were significant at P < .01
(cumulative 6-wk GRPs).
bP is Wald test of joint significance for multilevel variables
cCalculated from combined education and income responses.
dGRPs are expressed in units of an average of 100 GRPs per week, excluding week of interview and preceding 3 weeks;
multivariable analyses included a variable indicating time (week of interview) as a covariate, but this was not a significant
predictor.
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