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ABSTRACT
Objective Using a social norm change paradigm model
that reflects the California Tobacco Control Program’s
(CTCP) priorities, we compare the strength of the
relationship of the social norm constructs to key smoking
behavioural outcomes.
Methods Social norm constructs that correspond to
CTCP’s priority areas were created from selected
California Adult Tobacco Survey knowledge, attitude and
belief questions using confirmatory factor analysis. We
then examined the relationship between these
constructs and quitting behaviours using logistic
regression.
Results The secondhand smoke (SHS) and countering
pro-tobacco influences’(CPTI) constructs followed
a dose-response curve with quitting behaviours.
Respondents who rated high on the SHS construct were
about 70% more likely to have made a recent quit
attempt in the last 12 months and about 100% more
likely to intend to quit in the next 6 months than
respondents who rated low on the SHS construct. For
CPTI, respondents who rated high on this construct were
67% more likely to have made a recent quit attempt in
the last 12 months and 62% more likely to have
intentions to quit in the next 6 months than respondents
who rated low on the CPTI construct.
Conclusion Social norm change constructs represent
CTCP’s priorities and are strongly related to desired
individual behaviour outcomes. This analysis provides
strong support for the framework underlying
CTCPdnamely, that changing social norms affects
behaviour change at the individual level through changing
population-level smoking-related behaviours.

INTRODUCTION
In 1988, a ballot initiative (Proposition 99) increased
the tobacco excise tax by US$0.25 and created the
first state-mandated comprehensive tobacco control
programme, the California Tobacco Control Program
(CTCP).1 Ecological and econometric analyses have
demonstrated an association between the imple-
mentation of CTCP and reductions in adult smoking
prevalence and adult per capita cigarette consump-
tion in California.2 3 Currently California has the
second lowest adult smoking prevalence4 and lowest
per capita cigarette consumption in the USA.5 Long-
term health outcomes, including reductions in
tobacco-related cancer incidence and heart disease
incidence have also been linked to the implementa-
tion of CTCP.6 7 Incidence of lung and bronchus
cancer is currently declining four times faster in
California than the rest of the US.8 The success of
CTCP and its unprecedented use of the social norm
strategy for tobacco control efforts resulted in the

Centers for Disease Control and Prevention (CDC)
in 1999 identifying CTCP as the example of best
practices for comprehensive tobacco control and
prevention programmes worldwide.9

CTCP was the first tobacco control programme
to integrate a ‘social norm change’ approach as its
core strategy to achieve its goals. CTCP’s social
norm change approach employs the Social Ecological
Model to create systems-level changes in a range of
organisations such as institutions, schools, enter-
tainment venues, workplaces and government
agencies.10e12 A social norm is defined as shared
expectations of culturally appropriate and desirable
behaviour.13 The goal of CTCP’s social norm change
approach is “to indirectly influence current and
potential future tobacco users by creating a social
milieu and legal climate in which tobacco becomes
less desirable, less acceptable and less accessible”.14

A Californian adult’s tobacco-related social norms
are primarily influenced by CTCP in two ways. The
first is a direct result of CTCP’s statewide, multi-
lingual and multicultural mass media campaign.
The second is the passing and implementation of
local and statewide tobacco control policies that
change an individual’s expectations and preferences.
An example of policy impact is the percentage of
bar owners or staff working in stand-alone bars
who prefer to work in a smoke-free environment
increasing from 17.3 percent just after the imple-
mentation of a smoke-free bar law in 1998 to 50.9%
in 2002.15

Under this social norm change paradigm, the
CTCP, beginning in 1989, has focused its tobacco
control activities on three priority areas: (1) coun-
tering pro-tobacco influences in the community
(CPTI); (2) reducing exposure to secondhand smoke
(SHS); and (3) reducing the availability of tobacco
(Tobacco Availability). The fourth priority area is
‘supporting cessation efforts’, which has been used
as a necessary complement to the social norm
change paradigm.16 Specifically, CPTI activities curb
tobacco product retail advertisements and marketing
practices, tobacco industry sponsorship and depic-
tion of tobacco products in the entertainment
industry. SHS activities employ a policy and advo-
cacy approach to restrict smoking in public and
private places; and Tobacco Availability activities
enforce existing laws that prohibit selling tobacco to
minors, eliminate free sampling and license tobacco
retailers.
Our analyses are conducted on the adult popu-

lation as CTCP is unique in tobacco control by
primarily focusing its efforts on adults. Although
there is a school component that concentrates on
curricula and tobacco-free schools that is adminis-
tered by the California Department of Education,
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CTCP is based on the theoretical frameworks that adults are the
most important role models in a youth’s life, Furthermore adults
are policymakers that determine community-wide exposure to
SHS, tobacco industry promotions and the enforcement of laws.

The relationship among tobacco control interventions, atti-
tudes, beliefs and behaviour outcomes are described by the
CDC’s logic model.17 This logic model has been supported by
findings from youth-oriented mass media interventions in
Florida, Minnesota, and other national efforts. These studies
have linked specific interventions with changes in smoking
behaviour through a dose‑response causal pathway of attitude
change18 19 or brand equity.20

In this study, we examine whether the theoretical foundation
of the CTCP can be described by social norm measures created
from knowledge and attitude tobacco-related questions. Addi-
tionally, we examine which of the social norm constructs are
important in predicting quitting behaviour outcomes.

METHODS
Data source
The California Adult Tobacco Survey (CATS) is an ongoing
annual random digit dial telephone survey, conducted by CTCP
since 1993, to monitor tobacco-related knowledge, attitudes, and
behaviours. The survey monitors progress, provides formative
evaluation data and is continuously updated to monitor areas of
interest to CTCP. We combined data from 1997 to 2007 to
obtain a sample of 50 017 adult respondents, aged 18 and over.
The Council of American Survey Research Organizations’
average response rate was 45%. More information can be found
in the survey’s technical documentation.21

Measures
Quitting behaviour
Current adult smokers were identified as those who had smoked
at least 100 cigarettes in their lifetime and now smoke everyday
or some days. Among current smokers, a quit attempt was
defined as having stopped smoking for 1 day or longer because of
trying to quit smoking during the past 12 months. A quit
intention was defined as contemplating quitting smoking in the
next 6 months.

Knowledge/attitudes/beliefs towards tobacco issues
In theory, attitudes and subjective social norms (the perception of
peers’ behaviour or attitudes), are distinct concepts predicting
a specific behavioural intention, and subsequently predicting
behavioural change.22 However, with the CTCP’s social norm
change paradigm and its ecological framework, the focus of the
programme’s interventions are not exclusively on smoking
behaviours. For example, passing tobacco control policies to
eliminate the hazardous effect of SHS is one of the priority areas
of the CTCP, although this policy intervention is not necessarily
focused on changing smoking behaviours directly. However,
enacting such policies can lead to stronger anti-smoking norms
because a natural implication of the policy is that smoking-related
behaviours are not desirable. Therefore, attitude change towards
this type of policy at the population level, especially over multiple
years, can reasonably capture and represent change in smoking-
related social norms. This is based on the premise that social
norms are a collective perception of appropriateness.13

We measure social norm change by including all 17 common
tobacco-related knowledge, attitude and belief questions over
multiple waves of CATS in our analysis. These questions cover
a broad range of topics from SHS health effects and restrictions,
to how respondents feel about restricting tobacco industry

advertising and its promotions (dichotomous responses: yes, no;
table 1). We chose to evaluate the social norm change paradigm
using the three CTCP priority areas: SHS, CPTI and Tobacco
Availability. Fourteen questions were used to form these three
constructs. Additionally, other questions about tobacco product
regulation which are of interest but not a focus of the
programme were used to create a fourth construct.

Demographic variables
Race/ethnicity, age, gender, socio-economic status (SES) and
a linear time variable were used to adjust the effect of latent
variables in multivariate analysis. We created four categories for
race/ethnicity: white, black, Hispanic and other. Age was grouped
into 10-year segments. SES was defined as the following: (1) Low
SES included individuals whose annual income fell below $25000
and who had high school education or less; (2) High SES referred
to individuals whose annual income was at least $50 000 and had
obtained a college education or greater; (3) Middle SES included all
other individuals. All variables were transformed to allow for non-
linearity by using log-odds of the outcomes.

Confirmatory factor analysis
Confirmatory factor analysis (CFA) was used to investigate
whether the established dimensionality of attitudes and beliefs
and its factor-loading pattern fit the data. Figure 1 presents the

Table 1 Latent factors and attitudinal questions

Latent factors
Tobacco related knowledge,
attitudinal or belief questions

SHS Inhaling smoke from someone else’s cigarette causes lung
cancer in a nonsmoker.

Inhaling smoke from someone else’s cigarette harms the
health of babies and children.

I prefer to eat in restaurants that are smoke free.

All indoor worksites, including restaurants and cafeterias,
should be smoke free.

Availability Minors caught buying cigarettes should be fined.

Store owners should need a license to sell cigarettes (just
like alcoholic beverages).

Cigarette vending machines should be totally prohibited.

Local communities should strongly enforce laws that
prevent people from selling cigarettes to minors.

CPTI Advertising tobacco products at sports and athletic events
should be banned.

The ban on cigarette advertising should be extended to all
print and electronic media.

The tobacco industry should not be permitted to offer
products such as clothing or camping equipment in
exchange for coupons on cigarette packs.

The distribution of free tobacco samples or coupons to
obtain free samples by mail should not be permitted.

The tobacco industry spokespersons mislead the public
when they say tobacco is not addictive.

Tobacco advertising encourages young people to start
smoking.

Tobacco products
regulation

The tobacco industry should be forced to put stronger
warnings on all their potentially harmful products.

Tobacco products should be treated like other foods and
drugs, with each package having full disclosure of
potentially harmful contents.

Tobacco products should be regulated as a drug by
a government agency such as the Food and Drug
Administration.

CPTI, countering pro-tobacco influences in the community; SHS, secondhand smoke.
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latent factors and the subsets of attitudinal variables of each
factor. We used SHS, CPTI, tobacco availability and tobacco
product regulation as the four underlying dimensions. These four
latent factors were chosen using the CTCP’s social norm change
framework. To test the stability of the factor structure over years,
and whether it is appropriate to combine multiple years’ CATS
data for future analysis, 11 survey years (1997e2007) were sorted
into three time periods: 1997e2000, 2000e2003 and 2004e2007.
CFA was conducted for each combined sample for each time
period, and the factor loadings from the three models were
compared. No meaningful difference was observed among the
factor loadings of the three time periods. Because the factor-
loading pattern of attitudes and beliefs did not change over time,
we combined data from 1997 to 2007 and fitted the CFA using the
combined data set. The CFA analysis was conducted in SAS V.9.1
using the CALIS procedure with a set of structural equations
described in the LINEQS statement.

The CFA yielded good fit indices: the Root Mean Square Error
of Approximation Test, a measure of model residuals, was equal
to 0.06, and the Goodness Fit Index adjusted for degrees of
freedom was 0.92 (0.90 and higher indicating good fit).23

We obtained the factor loading of each attitudinal variable on
its corresponding latent factor from CFA (figure 1). Factor
loading is the correlation coefficient between variables and latent
factors and represents the percent of variance of each attitudinal
variable explained by the latent factor. Although it is common to
use a factor loading cutpoint of 0.3 or 0.4,24 several attitudinal
variables with smaller factor loadings were kept in the model.
We reasoned that CFA tested whether the structure of latent
variables fit the data; consequently, the significance of individual

factor loading was not critical to the model. Additionally, our
goal was not to create a parsimonious model but one that could
be used to explain progress in the CTCP ’s priority areas.
In order to categorise the factor scores into groups, we scaled

the factor scores to values between zero and 100 to allow for
divergent social norms in the low and high groups. Based on the
distribution of the four constructs, we categorised individuals
into the low group if factor scores fell below 70 and high if above
90. For each factor, a high score meant respondents had attitudes
and beliefs that were more closely aligned with desired tobacco
control attitudes and beliefs.
Multivariate logistic regression was used to relate the latent

variables with quitting behaviours of interestda quit attempt in
the last 12 months and intentions to quit in the next 6 months.
The regression model also included other known predictors of
quitting behaviours, including age, gender, race/ethnicity and SES.

RESULTS
As shown in figure 2, among the four social norm constructs, SHS
norms consistently produced the highest scores and CPTI had the
lowest scores over the 10-year period. The four constructs showed
small incremental increases over time. Quitting behaviours also
showed a similar upward trend during this period.
SHS attitudes were strongly related to smoking status

(AOR¼0.19 for high vs low; 95% CI: 0.14, 0.24). In this instance,
attitudes may not be a precursor of smoking behaviour as a large
portion of these attitudes may be determined by an individual’s
smoking status. A stronger set of attitudes and beliefs for CPTI
(AOR¼0.67 for high to low; 95% CI: 0.53, 0.86) were also
strongly related to smoking status.

Figure 1 Latent structure and factor loadings for attitudes/beliefs from the California Adult Tobacco Survey 1997e2007. CPTI, countering pro-
tobacco influences in the community; SHS, secondhand smoke; TI, tobacco industry.
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SHS and CPTI norms demonstrated a doseeresponse rela-
tionship with having made a quit attempt and having intentions
to quit. As shown in table 2, respondents with higher SHS scores
were over 1.7 times more likely to have made a quit attempt in
the last 12 months compared to respondents with low factor
scores (AOR¼1.7 for high vs low; 95% CI: 1.40, 2.07). Respon-
dents with higher SHS scores were twice as likely to have an
intention to quit in the next 6 months than respondents with
low factor scores (AOR¼2.0 for high vs low; 95% CI: 1.55, 2.46).

Respondents with higher CPTI factor scores were about 70%
more likely to have made a quit attempt in last 12 months than
respondents with low factor scores (AOR¼1.67 for high vs low;
95% CI: 1.26, 2.22) and 1.6 times more likely to have an
intention to quit in next 6 months than respondents with low
factor scores (AOR¼1.62 for high vs low; 95% CI: 1.14, 2.30).

Tobacco product regulation was not associated with quit
attempts (AOR¼1.2 for high vs low; 95% CI: 0.85, 1.60) or
intentions to quit in the next 6 months (AOR¼1.1 for high vs
low; 95% CI: 0.73, 1.60). Also, Tobacco Availability was not
associated with quit attempts (AOR¼0.9 for high vs low; 95%
CI: 0.66, 1.26) or intentions to quit in the next 6 months
(AOR¼1.2 for high vs low; 95% CI: 0.83, 1.86).

DISCUSSION
Tobacco-related knowledge, attitude and belief questions from
a population-based survey were used as representative factors
(latent variables) that are presumed to measure CTCP’s progress
in changing tobacco-related social norms and population-level
smoking behaviours. CPTI and SHS were shown to be associated
with quitting behaviours. Smokers with more positive attitudes
towards CPTI and SHS reported more quit attempts and inten-
tions. Programmatically, CTCP has had tremendous success in
these two priority areas: reducing SHS exposure through imple-
menting SHS laws locally and exposing the predatory marketing
practices of the tobacco industry through a comprehensive, multi-
cultural and multi-lingual advertising campaign. Although CTCP
does not actively focus on individual behaviour change through
promoting its cessation services, the programme’s social norm
change strategies still make smokers quit smoking.

Besides quitting behaviours, we examined the association
between the constructs and smoking status. We found a strong

association between SHS constructs and smoking status. Because
we used repeated cross-sectional surveys, it is not clear whether
desired attitudes and beliefs determine smoking status or whether
smoking status determines attitudes and beliefs. However, by
focusing only on smokers we were able to control for smoking
status as a major predictor of tobacco-related attitudes.
The CTCP has had and is currently achieving local

programme success around Tobacco Availability; however, this
area was not associated with quit attempts nor quit intentions.
Attitudes about Tobacco Availability were not related to norms
but were related to the enforcement of laws. Consequently,
future attitude questions will need to tactfully address the
CTCP ’s messages and activities around Tobacco Availability.
In California, the SHS construct in the future could be

improved by including measures of items to address the
expansion of outdoor SHS laws, such as on beaches and parks.
Additionally, the introduction of harm reduction products
necessitates adjustment to tobacco product regulation questions
and potentially to the CPTI measures. Since we used data from
1997 to 2007, we could only examine the trend of the four
constructs after 1997. But social norms prior to the first survey
(1997) are also likely to have changed because the CTCP has
been implementing the social norm change strategy since 1989.
We found a compelling link between the social norm change

paradigm and quitting behaviours. This relationship provides
evidence for theoretical underpinnings of this paradigm, demon-
strates that the social norm change approach can lead to mean-
ingful changes in tobacco-related health behaviours, and provides
support for being an effective public health model applicable to
other tobacco control programmes worldwide.

Table 2 Adjusted odds ratios for the association between attitude
scales and quitting behaviors

Attitudes/beliefs scale level

Quit attempt Quit intention

AORy 95% CL AORy 95% CL

SHS

High vs low 1.70* 1.40, 2.07 1.95* 1.55, 2.46

Medium vs low 1.20* 1.01, 1.43 1.54* 1.27, 1.87

Availability

High vs low 0.91 0.66, 1.26 1.24 0.83,1.86

Medium vs low 1.08 0.88, 1.32 1.02 0.81,1.28

CPTI

High vs low 1.67* 1.26, 2.22 1.62* 1.14, 2.30

Medium vs low 1.29* 1.05, 1.59 1.30* 1.02,1.65

Tobacco product

High vs low 1.17 0.85, 1.60 1.08 0.73, 1.60

Medium vs low 1.19 0.97, 1.45 1.09 0.87, 1.38

*p<0.05.
yAdjusted by age, gender, race, social economic status, year. CPTI, countering pro-tobacco
influences in the community; CL, confidence limit; SHS, secondhand smoke.

Figure 2 Social norm index trend from 1997 to 2007. CPTI, countering
pro-tobacco influences in the community; SHS, secondhand smoke.

What this paper adds

The California Tobacco Control Program (CTCP) was the first
tobacco control program to integrate a ‘social norm change’
approach as its core strategy to achieve its goals. This paper
used a social norm change paradigm model to reflect CTCP’s
priorities and compared the strength of the relationship of the
social norm constructs to key smoking behavioral outcomes.
This paper provides strong support for the framework underlying
CTCP – namely, that changing social norms affects behavior
change at the individual level through changing population-level
smoking-related behaviors.
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