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Tobacco control in California compared with
the rest of the USA: trends in adult per capita
cigarette consumption

John P Pierce, " Yuyan Shi, Erik M Hendrickson,” Martha M White,’
Madison L Noble, " Sheila Kealey,' David R Strong, "* Dennis R Trinidad, "
Anne M Hartman,? Karen Messer '

ABSTRACT

Background In the 1990s, California led the USA in
state-level tobacco control strategies. However, after
2000, California lost ground on cigarette taxes, although
it maintained higher levels of smoke-free homes among
smokers.

Methods Trends in per capita cigarette consumption
were assessed through taxed sales data and from
self-report in repeated national cross-sectional surveys.
Linear regressions identified changes in trends after year
2000 separately for California and the rest of the USA.
Using data from each state, a linear regression tested the
association between different tobacco control strategies
and per capita consumption. Change in self-reported per
capita consumption was partitioned into contributions
associated with initiation, quitting and reduction in
cigarette consumption level.

Results Both taxed cigarette sales and per capita
consumption declined rapidly in the USA from 1985

to 2015. Declines were particularly fast in California
before 2000 but slowed thereafter. In 2014, per capita
consumption in California was 29.4 packs/adult/year, but
90% higher in the rest of the USA. Modelling state-

level data, every $1 increase in cigarette taxes reduced
consumption by 4.8 (95% Cl 2.9 to 6.8) packs/adult/
year. Every 5% increase in the proportion of smokers
with smoke-free homes reduced consumption by 8.0
(95% CI 7.0 to 8.9) packs/adult/year. The different
patterns in California and the rest of the USA are at least
partially explained by these two variables. The slow down
in per capita consumption in California can be attributed
to changes in initiation, quitting and especially smokers
reducing their consumption level.

Conclusions Tobacco control strategies need to be
continually updated to maintain momentum towards a
smoke-free society.

INTRODUCTION

From the mid-1960s, California was an early
adopter of tobacco control strategies and, as a
result, experienced a greater declining trend in
per capita cigarette consumption than the rest of
the USA.' In 1988, California increased cigarette
taxes to fund the first comprehensive tobacco
control programme (TCP) in the USA, an innova-
tive programme focused on disrupting the social
norms that supported cigarette smoking and
increasing protections against second-hand smoke
exposure.”” This programme was associated with a

further doubling of the difference in trends in per
capita consumption compared with the rest of the
USA.! However, between 2000 and 2015, a series
of University of California, San Francisco reports
documented that California lost its leadership in
tobacco control.*” During this period, two voter
initiatives failed to increase cigarette taxes,® and
California’s annual per capita expenditures for
tobacco control equilibrated to the average across
US states. Nevertheless, the prevalence of smoke-
free homes in the nation remained highest in Cali-
fornia.” ' Home smoking rules are an indication of
the strength of the social norms against smoking in
a community, and they have been associated with
reduced smoking behaviour.'' % In this paper, we
address the potential impact of California’s relative
downturn in policy implementation on this state’s
lead in lowering cigarette consumption.

As there are state taxes on cigarette sales in the
USA, one measure of per capita cigarette consump-
tion is through taxed sales receipts. However, high
taxes may incentivise smokers to purchase their
cigarettes from nearby jurisdictions with lower
taxes, or cigarettes that have been smuggled into
the state without payment of taxes.”® Analyses of
California data have shown little evidence of tax
evasion, probably because of preferential geoloca-
tion." ' While some states (eg, New York) have
experienced significant tax evasion since 2000,
the major source of substitute cigarettes is from
within the USA. Thus, the comparison of trends
in per capita taxed sales between California and
the rest of the USA should reflect real cigarette
consumption.

Nationally representative surveys offer another
estimate of trends in per capita consumption.
Self-reported smoking prevalence from population
surveys has been biochemically validated,'” although
there is significant digit preference in reporting the
number of cigarettes/day consumed, suggesting that
respondents may estimate their smoking in fractions
of a pack (their purchase quantity), rather than
from individual cigarettes smoked.'® The tendency
for smokers to round down to the nearest quarter
or half pack is one possible explanation why self-re-
ported per capita consumption consistently under-
estimates taxed sales by as much as 35%-40% since
before the start of TCR" 2

An advantage of using nationally representative
surveys is the ability to partition changes in per
capita consumption within each of the following
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three components'®: (1) the percentage of the population who
are ever smokers, (2) the fraction of ever smokers who have
quit and (3) the changing number of cigarettes consumed/day
among continuing smokers. Many tobacco control interventions
target changes in only one of these components (eg, interven-
tions targeting teens or promoting cessation). Each component
may have a different impact on longer term trends in per capita
consumption. For example, reducing smoking initiation, which
usually occurs before age 24 years, would have long-term impact
while increasing quitting would have more immediate measur-
able impact given the larger number of adult smokers consuming
cigarettes. During the 1990s, there was evidence that the Cali-
fornia Tobacco Control Program reduced smoking initiation
substantially.*! 2 However, across the USA, quitting rates appear
to have been quite stable for much of the past two decades,”
although they may have increased in 2014.** Finally, since the
mid-1960s, the prevalence of heavy smoking (>20 cigarettes/
day) has dropped, with California declining at a faster rate than
the rest of the USA,” and this will have a big impact on per
capita consumption.

In this paper, we examine the trends in per capita consump-
tion for California and the rest of the USA, testing whether these
trends changed around 2000. We report patterns of change in
both taxed sales data as well as self-reported consumption from
two national surveys and calculate the relationship between
these estimates. Using state-level data, we examine the relation-
ship between the implementation of tobacco control strategies
and per capita consumption. Finally, we identify how each of the
three components of per capita consumption (initiation, quit-
ting and smoking intensity) contributed to overall consumption
within both California and the rest of the USA.

METHODS

Data sources

Data on taxed cigarette sales were obtained from ‘The Tax
Burden on Tobacco’,*® which includes details on per capita ciga-
rette sales at the state level. To obtain an estimate for the rest of
the USA as a group, we weighted state-specific sales (excluding
California) by population size in each year.

For self-reported consumption, we used two national house-
hold surveys: The Tobacco Use Supplements to the Current
Population Survey (TUS-CPS) and the National Health Interview
Surveys (NHIS).

Tobacco Use Supplements to the Current Population Survey

We used eight TUS-CPS waves conducted between the years
1992 and 2015. In these surveys, using a complex probability
survey design,”” interviewers visit identified houscholds repre-
sentative of the non-institutionalised, civilian US population at
the state and national level. Each TUS ‘wave’ included respon-
dents from three separate months across a 9-month period of
time (eg, 2014-2015).*” Interviews were completed either in
person (36%) or by phone according to the CPS panel design
protocol. We limited our analysis to self-respondents (80% of
sample), yielding an average self-response rate over the entire
13-year period of >60%. The typical annual sample size per
‘wave’ for California is >13000and for the rest of the USA
is >175000.

National Health Interview Surveys

The NHIS provides a representative estimate (for four US regions
and a national estimate) of smoking behaviour from 26 surveys
between 1985 and 2015. State identifiers were available to us

prior to 1995 and used in previous research.! For the later years,
we obtained a data use agreement and statistical assistance from
the National Center for Health Statistics (NCHS). Data were
collated over 3-year period (eg, 2013-2015) for both California
and the rest of the USA to ensure that the all subcells in the table
met the NCHS minimum sample size to protect confidentiality.
The NHIS annual household sample sizes range from 35000 to
45000 and have reported individual level response rates >60%
for the period 1985 to early 1990s and comparable with the
TUS-CPS thereafter.”® The California population is ~10% of the
national sample.

The TUS-CPS and NHIS each use the same standard questions
to assess current and former smoking status and current cigarette
consumption. Ever smoking is defined as lifetime smoking of at
least 100 cigarettes. Current and former smokers were identified
through a follow-up question: starting in 1992, this was: ‘Do
you now smoke cigarettes every day, somedays or not at all?’,
and pre-1992, the question was simply: ‘Do you smoke cigarettes
now?’ Daily smokers reported the number of cigarettes they
smoked each day, and non-daily smokers reported the number
of days they had smoked in the previous 30 days and the average
number of cigarettes smoked on smoking days. For self-reported
consumption from both TUS-CPS and NHIS, we computed the
annual per capita cigarette consumption (packs/adult/year) as the
weighted mean of 365*average number of cigarettes consumed
per day” (non-smokers were assigned 0 consumption)/20.

STATISTICAL ANALYSES
For both taxed sales data and self-reported survey data, we
modelled per capita consumption for California and the rest of
the USA using a spline regression. We included a knot at the
year 2000, which was close to the midpoint of the time period
and coincided with the period when California’s tobacco control
policy was labelled as stalled and adrift.* We estimated the
difference in slopes in each location before and after that time
point. If there was no significant difference in slope, we reran
the linear regression without the knot to provide a single esti-
mate of the rate of change over the whole time period. Replicate
weights were applied to TUS-CPS estimates,”” and for NHIS
estimates, we applied sampling design variables and weights. We
standardised consumption estimates to the 2000 US census by
age (18-34, 35-64 and 65+ years), gender and education (no
college and some college). For the per capita taxed sales data, we
plotted the difference in the annual estimates between California
and the rest of the USA over the 1985-2014 period.

For each survey estimate (either NHIS or TUS-CPS), we fitted
a linear model to identify the relationship between the annual
per capita consumption estimates with corresponding estimates
from taxed sales. Then, using the seven TUS-CPS years (1992-
2011) for which we had all measures, we used linear regression
with individual state-level data (50 states+DC) to assess the
association between self-reported per capita cigarette consump-
tion and the following tobacco control strategies for which we
have reasonable measures: cigarette taxes (US$), tobacco control
expenditure per capita (includes media campaigns, quitlines,
community organisation and so on),” and state variables derived
from self-reported smoke-free workplaces (which include poli-
cies regardless of where they come from, such as local regula-
tions, state policies or employer policies) and smoke-free homes.
In a sensitivity analysis, we repeated the analysis with log-trans-
formed cigarette consumption data.

Finally, using both TUS-CPS and NHIS data, we partitioned
annual change in self-reported cigarette consumption (packs
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Figure 1  (A) Trends in per capita taxed sales in California and the rest
of the USA: 1985-2014. Source: Tax Burden on Tobacco.?® (B) Trends in
self-reported per capita consumption in California and the rest of the
USA (packs/adult/year). Source: NHIS, National Health Interview Surveys;
TUS, Tobacco Use Supplements.

per person) in relation to three population components under-
lying cigarette consumption: proportion of ever smokers (E),
proportion of former smokers (Q) and smoking intensity among
current smokers (C). Period 1985-2000 and period 2000-2014
were estimated separately. Applying methods described in Gilpin
et al,” the decomposition was computed as:

A(PACKS/P) = AEx (1 = Q)*C+Ex (—AQ)«*C+E=x* (1 —-0Q)*AC

where A(PACKS/P) represents change in packs/adult/year,
AE*(1—-Q)*C represents change in ever smokers (ie, initiation),
E*(—AQ)*C represents change in formers smokers (ie, quitting)
and E*(1—-Q)*AC represents change in packs/year/person among
current smokers (ie, current smoking intensity).

RESULTS

Trends in adult per capita cigarette consumption

The spline regression line provided a good fit to the taxed sales
per capita data for both California and the rest of the USA for
the period 1985-2015 (R*=0.99) (figure 1A). Between 1985
and 2014-2015, there was no significant change in slope for
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Figure 2 Per cent difference in per capita taxed sales between

the rest of the USA and California compared with California sales:
1985-2014.Source: Tax Burden on Tobacco.?® Percentage by which US
taxed sales were higher than California sales ((US—CA)/CA). Individual
trends are presented in figure 1A. The individual points represent 2-year
moving averages.

the rest of the USA (—3.6, SE=0.14 packs/year). For California,
from 1985 to 2000, taxed sales declined by 5.2 (SE=0.14) packs/
year, before slowing considerably to 1.74 (SE=0.27) packs/year
from 2000 to 2014 (P<0.01). Taxed sales in California declined
from 135.6 packs/adult/year in 1985 to 54.7 in 2000 (a reduc-
tion of 80.9 packs/adult) and then to 29.4 in 2014 (a further
reduction of 25.3 packs/adult. For the rest of the USA, taxed
sales declined from 165.7 packs/adult/year in 1985 to 108.3 in
2000 (a reduction of 57.4 packs/adult) and then to 56.1 in 2014
(a further reduction of 52.2 packs/adult). While both locations
had a reduction of over 100 packs/adult over this time period,
per capita consumption in California was 18% lower than the
rest of the USA in 1985 and 48% lower in 2014.

The spline regression model of self-reported per capita
consumption, including data points from both TUS-CPS and
NHIS, was also a good fit to the data (Rzadj=0.98) and provided
a similar pattern of change over time (figure 1B). Again, there
was no change in the annual rate of decline in per capita
consumption in the rest of the USA. In California, the decline
was significantly more rapid between 1985 and 2000 than after
2000 (P=0.01).

Using the taxed sales data, in 1985, taxed sales per capita were
22% higher in the rest of the USA compared with California
(figure 2). With the introduction of the California cigarette tax
in 1988, the gap increased to 28% and continued to increase
with the conduct of the California TCP so that, at the end of
the first decade (1998), per capita consumption in the rest of
the USA was 70% higher than in California. In the next 5 years
(1998-2002), the gap widened much more rapidly and, in 2002,
the difference in per capita consumption in the rest of the USA
peaked at 110% higher than in California. However, from 2003
to 2006, the gap narrowed (to 91%) and then stabilised through
2014.

Taxes sales versus self-reported consumption

A linear equation indicated that per capita taxed sales were 1.42
times self-reported consumption with the addition of an inter-
cept of 10.9 packs/adult/year (R*=0.97) (figure 3).

Associations between self-reported cigarette consumption
and tobacco control policies

Table 1 presents the multivariable linear regression model
for the state-level associations between self-reported per capita
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Figure 3  Association between per capita taxed sales of cigarettes
and self-reported consumption from national surveys, 1980-2015
(packs/adult/year). Source: Tax Burden on Tobacco,?® NHIS, TUS-
CPS. NHIS, National Health Interview Surveys; TUS-CPS, Tobacco Use
Supplements to the Current Population Survey.

cigarette consumption (packs/adult/year) and tobacco control
policies (R ,=0.81). For every dollar tax increase, cigarette
consumption decreased by 4.8 cigarette packs per adult per year
(95% CI12.9 to 6.8; P<0.0001). The proportion of smokers with
a smoke-free home also was associated with the level of cigarette
consumption: every 5% increase in smokers with smoke-free
homes was associated with a reduction in 8.0 (95% CI 7.0 to 8.9)
cigarette packs consumed per year. Per capita tobacco control
expenditure (P=0.46) and smoke-free workplace (P=0.13) were
not significantly associated with cigarette consumption in this
model. A sensitivity analysis using log-transformed cigarette
consumption data produced similar results.

Partitioning changes in per capita consumption over the two
periods

In table 2, we partitioned the decline in self-reported per capita
consumption into change associated with initiation, quitting and
consumption/smoker for each location for each time period. For
the rest of the USA, from 1985 to 2000, estimated per capita
consumption declined by 34 packs/adult. This represented 14.8
packs/adult (43%) from reduced initiation, 3.4 packs/adult
(10%) from increased cessation and 16.1 packs/adult (47%)
from reduced smoking intensity. For this period in California,
estimated per capita consumption declined by 49 packs/adult,
with 15.3 packs/adult (31%) from reduced initiation 9.9 packs/
adult (20%) from increased cessation and 24.2 packs/adult
(499%) from reduced smoking intensity.

Table 1 Associations of self-reported per capita cigarette
consumption with tobacco control policies

Parameter
Tobacco control policy estimate (B) 95% CI P value
Each §$ increase in tax rate per pack, $2014 —4.82 -6.76102.87  <0.0001
Per capita tobacco control expenditures, 0.11 -0.18 10 0.40 0.46
$2014

Proportion of workers reporting smoke-free  —0.13 -0.30t0 0.04 0.13

workplace (%)

Each 5% increase in proportion of smokers  —7.95 -8.931t06.97  <0.0001

reporting smoke-free home

Regression model included indicators for survey years and geographic region.
State-year observations=357, R, mz=0-31 .

Source: 1992-2011 Tobacco Use Supplements to the Current Population Survey (seven
surveys).

From 2000-20135, in the rest of the USA, estimated per capita
consumption declined by 28 packs/adult. This represented 10.9
packs/adult (39%) from reduced initiation, 6.1 packs/adult
(22%) from increased cessation and 11.2 packs/adult (40%)
from reduced smoking intensity. For this period in California,
estimated per capita consumption declined by only 19 packs/
adult, with 8.5 packs/adult (45%) from reduced initiation, 4.5
packs/adult (24%) from increased cessation and 5.8 packs/adult
(31%) from reduced smoking intensity.

DISCUSSION

Between 1988 and 2014, there was a marked consistent decline in
cigarette consumption in the rest of the USA, whether measured
by taxed sales or self-reported cigarette consumption from popu-
lation surveys. This occurred largely because of a major decline
in both smoking initiation and the intensity of smoking among
continuing smokers with a much smaller contribution coming
from smoking cessation. However, California did not have a
consistent trend over this period, rather the decline was much
faster for the period 1988-2000 after which it slowed consid-
erably. Throughout the early period, the gap in per capita ciga-
rette consumption between California and the rest of the USA
increased consistently so that by 2000, the rest of the USA had
more than double the per capita cigarette consumption of Cali-
fornia. With the slowdown in California from 2000 to 2014, this
gap stabilised so that per capita consumption in the rest of the
USA was consistently around 909% higher than that of California.
The major reason for the large increase and then slowdown in
the decline in per capita consumption in California appeared to
come from the marked change in contribution from smoking
intensity among continuing smokers.

Using state-specific models with the self-reported per capita
consumption data over this period, we confirmed the strong
associations with per capita consumption of both state ciga-
rette taxes’ and the proportion of smokers within a state who
live in a smoke-free home.'" While we were unable to confirm
that state tobacco control expenditures were associated with
changes in state per capita consumption, this finding may be
an artefact of the considerable year-to-year volatility in this
measure within all states, including California over the study
period. Our population measure of the existence of smoke-free
workplaces also was not significant in our model, although
considerable evidence indicates that these laws effectively
reduce consumption.®** The lack of significance in our model
may reflect autocorrelation with the stronger smoke-free home
variable.

Changes in state cigarette taxes may partially explain the
marked change in the contribution to per capita cigarette
consumption from smoking intensity of continuing smokers in
California. Throughout the period from 1988 to 2000, Cali-
fornia had significantly higher cigarette taxes than the average
for the rest of the USA, mainly as a result of two large voter-initi-
ated tax increases over the period.! However, Californian voters
did not approve two initiatives to increase taxes between 2000
and 2014,% whereas there were numerous increases in other
states. Consequently, the California tax advantage was progres-
sively eroded throughout the second period, and at the end of
the period, California cigarette taxes were ranked in the bottom
third of US states.”® While these tax trends would lead us to
expect a faster rate of decline in per capita consumption in Cali-
fornia than the rest of the USA from 1988 to 2000 and a slower
rate of decline from 2000 to 2014, they do not explain why the
gap in per capita consumption between California and the rest
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Table 2 Change in consumption partitioned into initiation, quitting and smoking intensity

Initiation Quitting
Overall change in consumption ® @ Smoking intensity (C)
Period Region (packs/adult/year) AC % AC % AC %
1985-2000 Rest of USA (97-63)*=34 14.8 43 3.4 10 16.1 47
CA (81-32)*=49 15.3 31 9.9 20 24.2 49
2000-2015 Rest of USA (63-35)t=28 10.9 39 6.1 22 11.2 40
CA (32-13)t=19 8.5 45 45 24 5.8 31

*1985 packs/adult/year—2000 packs/adult/year.
12015 packs/adult/year—2000 packs/adult/year.
Source: TUS-CPS years (1992-2011).

of the USA stabilised in the second period. From the tax changes
alone, this gap should have reduced.

The proportion of smoke-free homes among smokers in a
state was also strongly associated with per capita consump-
tion in our model. This variable is thought to reflect changes
in the social and cultural norms related to smoking in the
community®* and likely directly impacts smoking intensity by
placing barriers to key smoking situations such as after a meal
or first cigarette in the morning.* Throughout the 1990s, the
diffusion of smoke-free homes was particularly rapid among
Californians’ where state mass media programmes emphasised
the dangers of second-hand smoke in the house. More rapid
diffusion in California compared with the rest of the USA from
1988 to 2000 would be expected to strengthen the effect of
increased taxes on per capita consumption. A continued high
number of smoke-free homes among smokers from 2000 to
2014 could help explain the stabilisation of the difference in
per capita consumption between California and the rest of
the USA, as this might counteract the effect of California’s
inability to raise taxes during this period. This potential impact
of smoke-free homes needs further study.

A major strength of this study is the use of both an objec-
tive measure (taxed cigarette sales data) as well as estimates
from two large nationally representative population surveys. As

What this paper adds

Per capita cigarette consumption has been shown to
decline with implementation of state-level tobacco control
strategies.

California was an early implementer of state-level tobacco
control strategies but was unable to further increase
cigarette taxes and lost leadership on implementation of
tobacco control policies between 2000 and 2015.

It is not known how California’s slowdown in implementing
tobacco control strategies after 2000 influenced per capita
cigarette consumption.

With the implementation of California’s comprehensive
tobacco control programme, per capita consumption quickly
declined to about half that of the rest of the USA.

After 2000, this momentum was lost, and the per capita
consumption gap stabilised.

The loss of effect occurred in each of the three components
of per capita consumption: initiation, quitting and
particularly in consumption level among continuing smokers.
Both increased cigarette taxes and diffusion of smoke-free
homes among smokers were major determinants of change
in per capita consumption and help explain the changes in
California compared with the rest of the USA.

California is the largest state in the nation, even though one of
these national surveys (NHIS) does not usually report data at the
state level, we were able to obtain data for our comparisons as
none of the sample sizes were low enough to potentially jeop-
ardise the confidentiality of the survey. The consistency of the
estimates of per capita consumption across these two surveys,
and the close correlation between changes in this variable from
self-reported surveys and tax-based sales, enhances the validity
of the findings. However, both biological and social trends in
populations suggest that in any rate of change will slow prior
to achieving an asymptote (that may be zero).>® Accordingly,
we undertook sensitivity analyses using log-transformed data
to check whether change had departed from its previous linear
relationship. These analyses did not alter our key findings. A
limitation is that we did not have estimates of several influences
on tobacco use behaviour, particularly tobacco marketing expen-
ditures at the state level. Additionally, the large fluctuations in
state tobacco control funding of antismoking media programmes
and community organisational activities over the period of this
study meant that we were unable to draw conclusions on how
they may have impacted the differences in per capita consump-
tion between the two locales.

CONCLUSIONS

Between 1988 and 2014, per capita cigarette consumption
declined considerably across the USA. However, the rate of
decline from 1988 to 2000 was much faster in California than
in the rest of the USA. By 2000, per capita consumption in the
rest of the USA was double what it was in California. From
2000 to 2014, the decline in per capita consumption in Cali-
fornia slowed down, and the gap stabilised with the rest of the
USA consistently consuming approximately 90% more than
the 29.4 packs/adult/year consumed in California in 2014.
California’s slowdown after 2000 occurred in each of the
three components of overall per capita consumption: initia-
tion, quitting and particularly smokers’ average daily cigarette
consumption. The differential change in California appears to
be at least partially explained by differences in cigarette tax
increases and by smokers’ implementing smoke-free homes,
both of which are associated with comprehensive TCPs. It is
important for states to maintain and revitalise tobacco control
policies to maintain their momentum towards a smoke-free
society.

Contributors JPP and YS conceptualised and designed the study. Under the
supervision of KM, EMH and MW carried out analyses. All authors reviewed and
revised the manuscript and approved the final manuscript as submitted.

Funding This study is supported with funds from the Tobacco-Related Disease
Research Program (23RT-0016, 24RT-0036, and 24ST-0050).

Pierce JP, et al. Tob Control 2017;0:1-6. doi:10.1136/tobaccocontrol-2017-053895


http://tobaccocontrol.bmj.com/
http://group.bmj.com

Downloaded from http://tobaccocontrol.bmj.com/ on December 19, 2017 - Published by group.bmj.com

Research paper

Disclaimer The study was reviewed and approved by the University of California,
San Diego Human Research Protections Program. The views expressed here are those
of the authors only and do not represent any official position of the National Cancer
Institute orNational Institutes of Health.

Competing interests None declared.

Ethics approval University of California, San Diego Human Research Protections
Program.

Provenance and peer review Not commissioned; externally peer reviewed.

© Article author(s) (or their employer(s) unless otherwise stated in the text of the
article) 2017. All rights reserved. No commercial use is permitted unless otherwise
expressly granted.

REFERENCES

1 Pierce JP, Messer K, White MM, et al. Forty years of faster decline in cigarette smoking
in California explains current lower lung cancer rates. Cancer Epidemiol Biomarkers
Prev 2010;19:2801-10.

2 Bal DG. Designing an effective statewide tobacco control program-California. Cancer
1998;83(12 Suppl Robert):2717-21.

3 Gilpin EA, White MM, White VM, et al. Tobacco control successes in California: a focus
on young people, results from the California tobacco surveys, 1990-2002. La Jolla,
CA: Univeristy of California, San Diego, 2003. http://libraries.ucsd.edu/ssds/pub/CTS/
cpc00007/2002FINAL_RPT.pdf

4 Givel MS, Glantz SA. Tobacco lobby political influence on US state legislatures in the
1990s. Tob Control 2001;10:124-34.

5 lbrahim JK, Glantz SA. Tobacco policy making in California 2001-2003: no longer
finishing first. San Francisco, CA: University of California, San Francisco, Center for
Tobacco Control Research and Education, 2003. https://escholarship.org/uc/item/
037948rj#main

6 Hong MPH, Barnes RL, Glantz SA. Tobacco control in California 2003-2007: missed
opportunities. San Francisco, CA: University of California, San Francisco, Center for
Tobacco Control Research and Education, 2007. https://escholarship.org/uc/item/
7ck056qf

7 Cox E, Barry R, Glantz SA, et al. Tobacco control in California, 2007-2014: a resurgent
tobacco industry while inflation erodes the california tobacco control program. San
Francisco, CA: University of California, San Francisco, Center for Tobacco Control
Research and Education, 2014. https://escholarship.org/uc/item/4jj1v7tv

8 Feng M, Pierce JP, Szczypka G, et al. Twitter analysis of California’s failed campaign to
raise the state’s tobacco tax by popular vote in 2012. Tob Control 2017,26:434-9.

9 Gilpin EA, Farkas AJ, Emery SL, et al. Clean indoor air: advances in California, 1990-
1999. Am J Public Health 2002;92:785-91.

10 King BA, Patel R, Babb SD, et al. National and state prevalence of smoke-free rules in
homes with and without children and smokers: two decades of progress. Prev Med
2016;82:51-8.

11 Mills AL, Messer K, Gilpin EA, et al. The effect of smoke-free homes on adult smoking
behavior: a review. Nicotine Tob Res 2009;11:1131-41.

12 Vijayaraghavan M, Messer K, White MM, et al. The effectiveness of cigarette price and
smoke-free homes on low-income smokers in the United States. Am J Public Health
2013;103:2276-83.

13 Carpenter CS, Mathes MT. New evidence on the price effects of cigarette tax
competition. Public Finance Rev 2016;44:291-310.

14 Gilmer T, Chapter 7. Price, Taxes and Purchasing Behavior. In: Al-Delaimy WK, White
MM, Mills AL, eds. Two decades of the california tobacco control program: California
tobacco control survey 1990-2008. La Jolla, CA: University of California, San Diego,
2010. http://library.ucsd.edu/dc/object/bb5086895¢/_5_1.pdf

15 Emery S, White MM, Gilpin EA, et al. Was there significant tax evasion after the 1999
50 cent per pack cigarette tax increase in California? Tob Control 2002;11:130—4.

16 Davis K, Farrelly M, Li Q, et al. New York State Department of Health: cigarette
purchasing patterns among new york smokers: implications for health, price, and
revenue. San Francisco, CA: University of California, San Francisco, Center for Tobacco

20

21

22

23

24

25

26

27

28
29
30

31

32

33

34

35

36

Control Research and Education, 2006. https://escholarship.org/uc/item/8026w9In0#
main
Yeager DS, Krosnick JA. The validity of self-reported nicotine product use in
the 2001-2008 National Health and Nutrition Examination Survey. Med Care
2010;48:1128-32.

Blank MD, Breland AB, Enlow PT, et al. Measurement of smoking behavior:
comparison of self-reports, returned cigarette butts, and toxicant levels. Exp Clin
Psychopharmacol 2016;24:348-55.

Gilpin EA, Messer K, White MM, et al. What contributed to the major decline in per
capita cigarette consumption during California’s comprehensive tobacco control
programme? Tob Control 2006;15:308-16.

US Department of Health and Human Services. Reducing the health consequences
of smoking: 25 years of progress. a report of the surgeon general. Rockville, MD:

US 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, 1989. DHHS Publication No. (CDC) 89-8411.

Pierce JP, White MM, Gilpin EA. Adolescent smoking decline during California’s
tobacco control programme. Tob Control 2005;14:207-12.

Messer K, Pierce JP. Changes in age trajectories of smoking experimentation during
the California tobacco control program. Am J Public Health 2010;100:1298-306.
Zhu SH, Lee M, Zhuang YL, et al. Interventions to increase smoking cessation at the
population level: how much progress has been made in the last two decades? Tob
Control 2012;21:110-8.

Zhu SH, Zhuang YL, Wong S, et al. E-cigarette use and associated changes in
population smoking cessation: evidence from US current population surveys. BMJ
2017;358:j3262.

Pierce JP, Messer K, White MM, et a/. Prevalence of heavy smoking in California and
the United States, 1965-2007. JAMA 2011;305:1106—12.

Orzechowski W, Walker RC. The tax burden on tobacco: volume 51, 1970-2016.
Washington D.C: Centers for Disease Control and Prevention, National Center for
Chronic Disease Prevention and Health Promotion, Office on Smoking and Health,
2017. https://chronicdata.cdc.gov/Policy/The-Tax-Burden-on-Tobacco-Volume-51-
1970-2016/7nwe-3aj9

US Census Bureau Department of Commerce. National cancer institute and food and
drug administration co-sponsored tobacco use supplement to the current population
survey: 2014-15. Bethesda, MD: National Cancer Institute, 2017. http://thedataweb.
rm.census.gov/ftp/cps_ftp.html#cpssupps

Centers for Disease Control and Prevention. About the national health interview
survey, 2017. https://www.cdc.gov/nchs/nhis/about_nhis.htm#sample_design
Judkins D. Fay's method for variance estimation. J Off Stat 1990;6:223-39.

Huang J, Walton K, Gerzoff RB, et al. Centers for Disease Control and Prevention
(CDC). State Tobacco control program spending-United States, 2011. MMWR Morb
Mortal Wkly Rep 2015,;64:673-8.

US National Cancer Institute and World Health Organization. The economics of
tobacco and tobacco control. national cancer institute tobacco control monograph 21.
Bethesda, MD: US Department of Health and Human Services, National Institutes of
Health, National Cancer Institute; and Geneva, CH: World Health Organization, 2016.
NIH Publication No. 16-CA-8029A.

International Agency for Research on Cancer. Evaluating the effectiveness of smoke-
free policies. 13. Lyon, France: IARC Handbook of Cancer Prevention, 2009. http:/
www.iarc.fr/en/publications/pdfs-online/prev/handbook 13/index.php
Callinan JE, Clarke A, Doherty K, et al. Legislative smoking bans for reducing
secondhand smoke exposure, smoking prevalence and tobacco consumption.
Cochrane Database Syst Rev 2010:CD005992.

Passey ME, Longman JM, Robinson J, et al. Smoke-free homes: what are the barriers,
motivators and enablers? A qualitative systematic review and thematic synthesis. BM/J
Open 2016;6:2010260.

Gilpin EA, White MM, Farkas AJ, et al. Home smoking restrictions: which smokers
have them and how they are associated with smoking behavior. Nicotine Tob Res
1999;1:153-62.

Pierce JP, Fiore MC, Novotny TE, et a/. Trends in cigarette smoking in the United States.
Projections to the year 2000. JAMA 1989;261:61-5.

Pierce JP, et al. Tob Control 2017;0:1-6. doi:10.1136/tobaccocontrol-2017-053895


http://dx.doi.org/10.1158/1055-9965.EPI-10-0563
http://dx.doi.org/10.1158/1055-9965.EPI-10-0563
http://dx.doi.org/10.1002/(SICI)1097-0142(19981215)83:12A+<2717::AID-CNCR11>3.0.CO;2-D
http://libraries.ucsd.edu/ssds/pub/CTS/cpc00007/2002FINAL_RPT.pdf
http://libraries.ucsd.edu/ssds/pub/CTS/cpc00007/2002FINAL_RPT.pdf
http://dx.doi.org/10.1136/tc.10.2.124
https://escholarship.org/uc/item/037948rj#main
https://escholarship.org/uc/item/037948rj#main
https://escholarship.org/uc/item/7ck056qf
https://escholarship.org/uc/item/7ck056qf
https://escholarship.org/uc/item/4jj1v7tv
http://dx.doi.org/10.1136/tobaccocontrol-2016-053103
http://dx.doi.org/10.2105/AJPH.92.5.785
http://dx.doi.org/10.1016/j.ypmed.2015.11.010
http://dx.doi.org/10.1093/ntr/ntp122
http://dx.doi.org/10.2105/AJPH.2013.301300
http://dx.doi.org/10.1177/1091142115605375
http://library.ucsd.edu/dc/object/bb5086895c/_5_1.pdf
http://dx.doi.org/10.1136/tc.11.2.130
https://escholarship.org/uc/item/8026w9n0#main
https://escholarship.org/uc/item/8026w9n0#main
http://dx.doi.org/10.1097/MLR.0b013e3181ef9948
http://dx.doi.org/10.1037/pha0000083
http://dx.doi.org/10.1037/pha0000083
http://dx.doi.org/10.1136/tc.2005.015370
http://dx.doi.org/10.1136/tc.2004.010116
http://dx.doi.org/10.2105/AJPH.2009.160416
http://dx.doi.org/10.1136/tobaccocontrol-2011-050371
http://dx.doi.org/10.1136/tobaccocontrol-2011-050371
http://dx.doi.org/10.1136/bmj.j3262
http://dx.doi.org/10.1001/jama.2011.334
https://chronicdata.cdc.gov/Policy/The-Tax-Burden-on-Tobacco-Volume-51-1970-2016/7nwe-3aj9
https://chronicdata.cdc.gov/Policy/The-Tax-Burden-on-Tobacco-Volume-51-1970-2016/7nwe-3aj9
http://thedataweb.rm.census.gov/ftp/cps_ftp.html#cpssupps
http://thedataweb.rm.census.gov/ftp/cps_ftp.html#cpssupps
https://www.cdc.gov/nchs/nhis/about_nhis.htm#sample_design
http://www.iarc.fr/en/publications/pdfs-online/prev/handbook13/index.php
http://www.iarc.fr/en/publications/pdfs-online/prev/handbook13/index.php
http://dx.doi.org/10.1002/14651858.CD005992.pub2
http://dx.doi.org/10.1136/bmjopen-2015-010260
http://dx.doi.org/10.1136/bmjopen-2015-010260
http://dx.doi.org/10.1080/14622299050011261
http://tobaccocontrol.bmj.com/
http://group.bmj.com

Downloaded from http://tobaccocontrol.bmj.com/ on December 19, 2017 - Published by group.bmj.com

TC

Tobacco control in California compared with
the rest of the USA: trends in adult per capita
cigarette consumption

John P Pierce, Yuyan Shi, Erik M Hendrickson, Martha M White, Madison
L Noble, Sheila Kealey, David R Strong, Dennis R Trinidad, Anne M
Hartman and Karen Messer

Tob Control published online November 27, 2017

Updated information and services can be found at:
http://tobaccocontrol.bmj.com/content/early/2017/11/27/tobaccocont
rol-2017-053895

References

Email alerting
service

These include:

This article cites 23 articles, 9 of which you can access for free at:
http://tobaccocontrol.bmj.com/content/early/2017/11/27/tobaccocont
rol-2017-053895#BIBL

Receive free email alerts when new articles cite this article. Sign up in the
box at the top right corner of the online article.

Notes

To request permissions go to:
http://group.bmj.com/group/rights-licensing/permissions

To order reprints go to:
http://journals.bmj.co

m/cgi/reprintform

To subscribe to BMJ go to:
http://group.bmj.com/subscribe/


http://tobaccocontrol.bmj.com/content/early/2017/11/27/tobaccocontrol-2017-053895
http://tobaccocontrol.bmj.com/content/early/2017/11/27/tobaccocontrol-2017-053895
http://tobaccocontrol.bmj.com/content/early/2017/11/27/tobaccocontrol-2017-053895#BIBL
http://tobaccocontrol.bmj.com/content/early/2017/11/27/tobaccocontrol-2017-053895#BIBL
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://tobaccocontrol.bmj.com/
http://group.bmj.com



