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We examined the association between exposure to the California Tobacco Con-
trol Program and tobacco-related behaviors and perceptions among adults of
Mexican descent. Three cross-sectional population-based surveys were conducted
among adults in cities that represent full, partial, and no exposure to the program:
San Diego, Calif, Tijuana, Mexico, and Guadalajara, Mexico, respectively.

After we controlled for socioeconomic differences, we found significantly different
rates of smoking, exposure to environmental tobacco smoke, and smoking bans
in the 3 cities. We also observed a parallel gradient of cross-city differences in the-
oretical mediators of tobacco control. This suggests a significant association
among the California Tobacco Control Program, tobacco-control outcomes, and
theoretical mediators of these outcomes.

Similar programs should be implemented in other regions; they have widespread
effects on social norms and behaviors related to smoking and environmental tobacco
smoke and can help achieve tobacco control across nations. (Am J Public Health.
2007;97:258–267. doi:10.2105/AJPH.2006.097998)
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whereas others apply to large groups of indi-
viduals (e.g., policies, social norms, culture).
Bidirectional influences operate between fac-
tors that belong to different levels of this hier-
archy. Because of their consistent and generic
influence,5 social norms and cultural factors
are among the most powerful determinants of
health behaviors. Laws, regulations, and pub-
lic policies affect other levels of influence,
leading, for instance, to changes in social
norms, community sentiments, and individual
attitudes and behaviors.

The California Tobacco Control Program’s
(CTCP’s) comprehensive and policy-oriented
tobacco-control efforts are consistent with the
BEM. This program encompasses smokefree
laws, tobacco taxation, restrictions in tobacco
advertising and promotion, community involve-
ment, media campaigns, and cessation services.
Since its inception in 1988, this program has
resulted in a shift in tobacco use and public
attitudes toward tobacco and environmental
tobacco smoke among California residents.13

The scope of the CTCP contrasts with the
level of tobacco-control efforts of neighboring
Mexico. Measures of economic nature, such
as increasing tobacco taxes to reduce smoking,

have only been partially used in Mexico.14

Moreover, advertising of tobacco in public
venues is still permitted, sponsorship of events
and use of promotional tobacco-related items
is legal and widespread, and enforcement of
bans on tobacco sales to minors is limited.15,16

Previous research in the United States has
examined the association between state- and
local-level tobacco-control policies and rates
of tobacco use,17,18 exposure to environmental
tobacco smoke,19 and smoking bans.20 We ex-
tend this work by examining the differences
in tobacco use, exposure to environmental to-
bacco smoke, and related behaviors and per-
ceptions among 3 populations of Mexican-
descent adults who represented 3 different
levels of exposure to tobacco-control policies:
those who lived in a California city (i.e., San
Diego, Calif), those who lived in a Mexican
city located on the California–Mexico border
(i.e., Tijuana, Baja California, Mexico), and
those who lived in another Mexican city far
away from California (i.e., Guadalajara,
Jalisco, Mexico).

We hypothesized that, because of their ex-
posure to the CTCP, adults of Mexican de-
scent in San Diego would exhibit lower smok-
ing rates, less exposure to environmental
tobacco smoke, and a more negative percep-
tion of tobacco than their counterparts in
Mexico. Moreover, because of exposure to
California antitobacco media, social interac-
tions with California residents, and exposure
to smokefree public policies when traveling
into California, we hypothesized that adults
who lived in the Mexican border city of Ti-
juana would experience some of the benefits
of the CTCP. This would translate into lower
rates of smoking, less exposure to environ-
mental tobacco smoke, and more negative
views on tobacco use among Tijuana resi-
dents compared with those in other Mexican
cities located farther from California.

Tobacco use is one of the leading
preventable causes of death in the United
States1 and the world.2 In contrast with the
improvements observed in high-income coun-
tries, smoking rates and related mortality are
increasing in poor- and middle-income na-
tions.3 International research on tobacco con-
trol and policies is crucial to expand the
progress achieved in high-income countries to
less-affluent regions of the world.4 This re-
search can be strengthened with the use of
comprehensive health behavior models.

The Behavioral Ecological Model (BEM)5

provides a strong foundation for the identifi-
cation of determinants of health behaviors and
has been applied to different health research
areas.6–10 The BEM represents an extension
of the operant learning principles11 and the
theory of social learning,12 with emphasis on
the role of reinforcement and modeling
processes.5 This model posits that behaviors
are determined by a hierarchy of determi-
nants, including individual characteristics, the
proximal social network, community-level fac-
tors, and the broader social and cultural con-
text. Some factors are highly idiosyncratic
(e.g., personal history of reinforcement),
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By testing this hypothesis, we sought to add
to previous literature and further our under-
standing of how exposure to different tobacco-
related policies was associated with differential
tobacco use and environmental tobacco smoke.
To our knowledge, this was the first study on
this topic that involved an international com-
parison. The results may inform the wide-
spread effects of comprehensive antitobacco
programs, such as the CTCP, on social norms
and behaviors related to smoking and envi-
ronmental tobacco smoke and contribute to
the expansion of this type of tobacco-control
intervention to other regions of the world.

METHODS

Design and Study Sample
From 2003 to 2004, we conducted a

cross-sectional survey in San Diego, Tijuana,
and Guadalajara. These cities were purpose-
fully selected to represent different levels of
exposure to the CTCP, thus allowing us to
explore the association between exposure to
the CTCP and smoking, exposure to environ-
mental tobacco smoke, smoking bans, his-
tory of tobacco-related diseases, and related
perceptions.

Selection of study sites. San Diego and Ti-
juana are adjacent cities located at opposite
sides of the California–Mexico border. San
Diego (population 1305736) is located in
California and fully exposed to the CTCP. Ti-
juana (population 1210820) is located on
the Mexican side of the California–Mexico
border. Tijuana’s proximity to California
makes it unique compared with other large
Mexican border towns. Tijuana and San Diego
share one of the busiest international borders
in the world21 and nearly all border crossers
(96%) are residents of either of the 2 cities.22

Through shared media, travel to California,
and frequent interaction with California resi-
dents, Tijuana residents are partially exposed
to the influence of the CTCP.

By contrast, Guadalajara (population
1 646 319) is located in western central
Mexico, more than 1400 miles from the
Mexico–California border. Residents of Guada-
lajara, although exposed to virtually the same
tobacco-related policies as Tijuana residents,
have no exposure to California media or resi-
dents from whom tobacco-control practices

and attitudes might be acquired. The 3 cities
are located in states that represent a contin-
uum in the migration phenomenon between
Mexico and the United States. Guadalajara
represents a sending community,23 Tijuana an
intermediate and often definite destination,24

and San Diego the receiving community for
many individuals who migrate from Mexico
to the United States.25–28

Sampling and recruitment procedures. In San
Diego, a telephone survey was conducted
with a population-based sample of Mexican-
descent adults. In 1999, the amount of Latino
households with telephones in California ex-
ceeded 94%.29 We obtained residential tele-
phone numbers from a vendor and selected
them through stratified random sampling pro-
cedures, with as many strata as number of zip
codes in San Diego. Trained interviewers
called selected phone numbers and deter-
mined the eligibility of the household resi-
dents. Residents were eligible if they were 18
years or older, spoke English or Spanish, and
self-identified as of Mexican descent. The eli-
gible resident with the most recent birthday
was selected to complete the interview. Up to
6 calls per phone number were made to
make an initial contact with each targeted
household, followed by up to 10 subsequent
attempts to complete the interview with eligi-
ble target individuals. Nonresponses were re-
placed by newly randomly selected phone
numbers. Interviews were administered by
trained interviewers in English or Spanish, ac-
cording to the participant’s preference.

Given the lower percentage of households
with telephones in Tijuana and Guadalajara
(57%–64%),30 a door-to-door household sur-
vey was conducted. A multistage, probability
sampling design was used, with census tracts,
city blocks, and households as sampling units.
In each city, 80 census tracts, a block within
each tract, and 5 households within each
block were randomly selected. The resident
adult with the most recent birthday was se-
lected to participate in the survey. Up to 4
visits were made to each selected household
to contact targeted respondents, followed by
up to 10 subsequent visits to complete the
survey with contacted respondents. Nonre-
sponses were replaced by newly selected
households by following a systematic replace-
ment algorithm. Most interviews (90%) were

conducted face to face, with 10% being con-
ducted by telephone for cross-methods com-
parison purposes.

Response rates were 41%, 59%, and 64%
in San Diego, Tijuana, and Guadalajara, re-
spectively. Cooperation rates, defined as the
number of completed interviews divided by
the number of eligible individuals who were
contacted, were 58%, 65%, and 69% in San
Diego, Tijuana, and Guadalajara, respectively.

Sample characteristics. Targeted numbers of
participants were 1100 San Diego Mexican-
descent adults and 400 adult residents in
each Mexican city. Number sizes were set to
provide prevalence estimates on smoking, en-
vironmental tobacco smoke exposure, and
bans with reasonable precision levels for the
3 cities (i.e., 95% confidence intervals of ±3
and ±5 for the San Diego and Mexican sam-
ples, respectively). Final samples included
1103 Mexican-descent Americans who lived
in San Diego, 398 Mexicans who lived in Ti-
juana, and 400 Mexicans who lived in
Guadalajara. Table 1 shows the sociodemo-
graphic characteristics of the 3 study samples.
The profile of the 3 samples was similar to
that of the reference populations, according to
the 2000 census data from the United
States31 and Mexico.30

Measures
Smoking and exposure to environmental to-

bacco smoke. Most measures on smoking, en-
vironmental tobacco smoke exposure, and
smoking bans were adapted from the Califor-
nia Tobacco Survey32 and the National Health
Interview Survey.33 Measures were then
translated to Spanish by bilingual, bicultural
researchers and pilot tested for equivalence.
For the Mexican surveys, we worked with re-
searchers from Tijuana and Guadalajara to
modify the Spanish version of the San Diego
questionnaire and adapt it to the local dialect
of these cities.

Respondents were classified as “current
smokers” if they reported ever having smoked
100 cigarettes and at the time of the survey
smoked some days or every day. To measure
exposure to environmental tobacco smoke, 3
dichotomous variables were generated to rep-
resent daily exposure in the home, the work-
place, and anywhere based on reported in-
door exposure to other people’s cigarettes on
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TABLE 1—Sample and Population Sociodemographic Characteristics of Mexican Descendents
(N=1901): San Diego, Calif; Tijuana, Mexico; and Guadalajara, Mexico, 2003–2004

San Diego Tijuana Guadalajara

Sample Populationa Sample Populationb Sample Populationb

Total, No. 1103 398 400

Male gender, % 47.9 48.6 46.9 49.8 49.9 46.2

Mean age, y (SD) 40.9 (15.6) 37.0 (14.9) 38.4 (15.0) 35.7 (14.4) 38.1 (16.5) 39.1 (16.7)

High school or higher level of 45.4 41.6 35.2 36.3 56.7 40.1

education, %

Married or cohabitating, % 62.8 56.3 61.4 66.1 51.6 58.9

Employment status, %

Employed full or part time 53.8 57.1 56.5 62.8 51.5 59.2

Student 10.3 11.0 3.8 2.4 14.8 3.6

Other 36.0 33.0 39.7 34.9 33.8 27.1

Foreign born, % 76.2 62.4 2.8 1.6 1.5 0.5

aData are from US Census 2000 (population 18 years and older who were of Mexican descent).31

bData are from Mexico Census 2000 (population 18 years and older).30

a typical day. With regard to smoking bans,
respondents who reported that smoking was
completely banned (vs partially banned or al-
lowed) inside their homes and workplaces
were classified as having a smokefree policy
in the home and workplace, respectively.

History of tobacco-related disease. Respon-
dents with a reported history of 1 or more
tobacco-related diseases were classified as
having a lifetime history of tobacco-related
disease. Tobacco-related diseases included
heart disease, lung cancer, other cancers, em-
physema, bronchitis, pneumonia, asthma,
shortness of breath, chronic obstructive pul-
monary disease, other respiratory problems,
high blood pressure, or otitis media.

Theoretical mediators of tobacco control. The
survey included measures on perceptions of
mediators of the tobacco-control effects of the
CTCP, based on the BEM. Ordinal scales
were collapsed into dichotomous variables,
with 1 representing the desirable category
from a tobacco-control perspective (i.e., great-
est antitobacco attitude or perception) and 0
representing any of the remaining categories.

Reported social criticism toward smoking
was measured with 5 items that asked partici-
pants to rate the likelihood (very likely vs not
likely at all or somewhat likely) of being criti-
cized for smoking inside different venues
(Table 2). To assess social norms, 3 survey
items asked whether spouses or partners (yes

vs no), and family members and friends (most
vs some or none) tolerated smoking from oth-
ers. Perceptions of immediate access to ciga-
rettes were assessed on the basis of reported
time it takes to get from the respondent’s
home to the nearest tobacco-selling point
(more than 1 minute vs 1 minute or less). To
assess prevention and cessation programs, re-
spondents were asked whether they had ever
participated in a tobacco-prevention program
and whether they were aware of free cessa-
tion programs in their communities.

With regard to perceived smokefree legisla-
tion and public policies, 5 survey items asked
participants what the laws were on smoking
in 5 different public places (Table 2). Data
were subsequently recoded (smoking is com-
pletely banned vs smoking is allowed in cer-
tain areas or everywhere). Respondents were
also surveyed with regard to the proportion of
different public places that were smokefree in
their city of residence (all vs not all are
smokefree). To assess attitudes about smoke-
free legislation, participants also were classi-
fied according to their degree of support (a lot
vs some or no support at all) for laws that
banned smoking in various public places.

Scale of theoretical mediators of tobacco con-
trol. A composite scale, called SOMERSTOL,
was created using the theoretical mediators of
tobacco control described previously and
listed in Table 2. The score on this scale was

computed on the basis of the percentage of
these mediators for which a participant’s re-
sponse was coded as 1 (mean=63.9; SD=15.3;
range=16–96.2; Cronbach’s α=0.76).
Higher scores indicated greater levels of re-
ported antitobacco social norms, regulations,
and services in the community of residence.
The construct validity of the scale was sup-
ported by both theoretical and empirical con-
siderations. From a theoretical perspective,
the scale items were designed to represent
the different spheres of influence proposed
by the BEM. Empirically, total scores on
SOMERSTOL were significantly associated
with smoking status (t=–3.13; df=1830;
P=.002), exposure to environmental tobacco
smoke (t=–11.90; df=1825; P<.001), and
smoking bans in the home (t=13.23; df=1830;
P<.001) and the workplace (t=7.93; df=7.69;
P=.001). On average, participants who were
nonsmokers, reported no exposure to envi-
ronmental tobacco smoke, lived in a smoke-
free home, or worked in a smoke-free work-
place scored significantly higher in this scale.

Additional items were included to assess
other health-related practices that were not
expected to be related to exposure to the
CTCP. These measures were used as contrast
measures to rule out that cross-city differences
in tobacco-related variables were caused not
so much by the effects of the CTCP but attrib-
utable to the effect of other confounding vari-
ables that resulted in healthier habits among
San Diego residents compared with those in
the 2 Mexican cities, and in healthier habits
among Tijuana residents compared with
Guadalajara residents. Our contrast measures
included physical activity (i.e., amount of time
spent exercising during the past 7 days in
minutes), alcohol use (i.e., number of alcohol
drinks during the past 7 days), and sedentary
behavior (i.e., average number of minutes
spent watching television per day).

Statistical Analysis
To strengthen the comparability of the

data, we standardized the 3 samples to match
the age and gender characteristics of the
Mexican-descent population in San Diego,
with data from the US Census 2000.31 We es-
timated prevalence rates and 95% confidence
intervals (CIs) for all study variables. Logistic
and linear regression models were estimated
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to test for significant cross-city differences in
each tobacco-related variable, with study site
as the predictor and San Diego as the reference
category. Odds ratios (ORs), multiple linear
regression coefficients, and 95% CIs estimated

for Tijuana and Guadalajara with these mod-
els were used to test for significant differences
in tobacco-related variables between each
Mexican city and San Diego. Tests for signifi-
cant differences between Tijuana and

Guadalajara were based on the overlap be-
tween the 95% CIs of the ORs and multiple
linear regression coefficients estimated for each
city. Nonoverlapping CIs indicated significant
differences between the 2 Mexican cities with
a P value lower than .05. All regression models
included gender, age, marital status, employ-
ment status, education, and country of birth
as covariates. These analyses were replicated
for the non–tobacco-related health behaviors
(e.g., exercise, alcohol use, and sedentary be-
havior). All analyses were conducted with
SPSS version 14.0 (SPSS Inc, Chicago, Ill).

RESULTS

Figures 1—4 show weighted prevalence es-
timates and 95% CIs of current smoking,
daily exposure to environmental tobacco
smoke, smoking bans, and history of tobacco-
related diseases by study site. In general,
these estimates varied significantly across city
in the hypothesized direction. For instance,
the prevalence of exposure to environmental
tobacco smoke was 32.6% (95% CI=29.8%,
35.4%) in San Diego, 52.5% (95% CI=47.5%,
57.5%) in Tijuana, and 64.6% (95%
CI=59.8%, 69.4%) in Guadalajara. With re-
gard to smoking bans in the home, the preva-
lence varied from 90.7% (95% CI=89.0%,
92.4%) in San Diego, to 66.2% (95%
CI=61.5%, 70.9%) in Tijuana, and 39%
(95% CI=34.2%, 43.8%) in Guadalajara.

Results from multivariate analyses indicated
that the odds of being a current smoker were
significantly greater for Tijuana (OR=2.64;
95% CI=1.86, 3.75) and Guadalajara
(OR=3.49; 95% CI=2.49, 4.88) residents
compared with Mexican-descent residents of
San Diego. For this variable, no significant
differences were found between the 2 Mexi-
can cities (P>.05). Tijuana (OR=2.15; 95%
CI=1.65, 2.80) and Guadalajara (OR=4.0;
95% CI=3.05, 5.24) residents were more
likely to be exposed to environmental to-
bacco smoke than were Mexican-descent resi-
dents of San Diego. Moreover, Guadalajara
residents were almost 2 times more likely to
be exposed to environmental tobacco smoke
than their counterparts in Tijuana (P<.05).

Significant cross-city differences in the hy-
pothesized direction were observed for smok-
ing bans in the home and the workplace among

TABLE 2—Standardized Prevalence Rates and 95% Confidence Intervals (CIs) of Theoretical
Mediators of Smoking, Exposure to Environmental Tobacco Smoke, and Smoking Bans,
Among Mexican Descendents (N=1901), by City: San Diego, Calif; Tijuana, Mexico; and
Guadalajara, Mexico, 2003–2004

San Diego, Tijuana, Guadalajara,
% (95% CI) % (95% CI) % (95% CI)

Social criticism for smoking inside public places 

very likely

Workplace 72.4 (69.8, 75.1) 52.5 (47.6, 57.5) 47.8 (42.8, 52.8)

Restaurants 70.2 (67.5, 73.0) 47.0 (42.0, 51.9) 32.0 (27.3, 36.7)

Public transportation 84.7 (82.6, 86.9) 68.9 (64.3, 73.5) 65.9 (61.2, 70.7)

Schools 87.8 (85.8, 89.7) 70.9 (66.3, 75.4) 64.6 (59.8, 69.4)

Health centers and hospitals 92.5 (91.0, 94.1) 87.3 (84.0, 90.6) 93.4 (90.9, 95.9)

Intolerance toward smoking from normative group

Spouse 65.4 (61.9, 68.9) 57.0 (51.0, 63.1) 41.7 (35.6, 47.9)

Most family members 34.3 (31.4, 37.2) 22.7 (18.6, 26.9) 18.7 (14.8, 22.6)

Most friends 21.2 (18.7, 23.7) 13.2 (9.84, 16.6) 5.38 (3.11, 7.65)

Perceived access to nearest tobacco selling point 89.2 (87.3, 91.0) 79.2 (75.1, 83.2) 66.4 (61.7, 71.1)

> 1 minute away from home

Participation in tobacco prevention and awareness

of free, local cessation programs

Education 13.7 (11.6, 15.7) 6.79 (4.29, 9.29) 5.91 (3.56, 8.26)

Cessation 76.4 (73.9, 79.0) 59.3 (54.4, 64.2) 58.0 (53.1, 62.9)

Reported density of smoke-free public places

All workplaces 19.9 (17.5, 22.3) 9.69 (6.71, 12.7) 8.00 (5.29, 10.7)

All restaurants 34.3 (31.5, 37.2) 9.25 (6.34, 12.2) 6.52 (4.04, 9.01)

All public transportation 68.3 (65.4, 71.1) 43.5 (38.5, 48.6) 48.4 (43.3, 53.4)

All schools 75.2 (72.6, 77.8) 67.4 (62.7, 72.1) 48.4 (43.3, 53.4)

All health centers and hospitals 80.1 (77.7, 82.5) 77.6 (73.4, 81.7) 77.1 (72.9, 81.2)

Reported legislation banning smoking inside 

public places

Workplaces 35.9 (32.9, 38.8) 22.2 (18.0, 26.4) 19.3 (15.4, 23.3)

Restaurants 46.8 (43.7, 49.8) 21.9 (17.8, 26.1) 14.2 (10.7, 17.7)

Public transportation 90.8 (89.1, 92.6) 78.4 (74.2, 82.5) 84.9 (81.3, 88.5)

Schools 87.5 (85.5, 89.5) 82.7 (78.9, 86.5) 76.5 (72.2, 80.7)

Health centers and hospitals 86.5 (84.4, 88.6) 87.2 (83.8, 90.5) 87.4 (84.1, 90.7)

High support for smoke-free legislation for 

public places

Workplaces 88.7 (86.8, 90.6) 85.5 (82.0, 89.0) 79.2 (75.1, 83.2)

Restaurants 90.1 (88.3, 91.9) 79.3 (75.2, 83.3) 65.9 (61.2, 70.6)

Public transportation 93.0 (91.5, 94.5) 90.6 (87.7, 93.5) 88.5 (85.3, 91.7)

Schools 95.2 (94.0, 96.5) 93.7 (91.2, 96.1) 88.4 (85.2, 91.6)

Health centers and hospitals 95.8 (94.6, 97.0) 95.6 (93.6, 97.6) 95.6 (93.5, 97.6)

Average SOMERSTOL composite score 69.1 (68.3, 69.9) 58.2 (56.8, 59.6) 53.7 (52.3, 55.0)

Note. SOMERSTOL = Scale of Theoretical Mediators of Tobacco Control.
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Note. Cross-city comparisons represent significant differences (P < .05) based on results of logistic regression models with
standardized data, after we controlled for age, gender, education level, marital status, and country of birth. For all venues, San
Diego < Tijuana, San Diego < Guadalajara, and Tijuana < Guadalajara. For the home and workplace, San Diego < Tijuana and
San Diego < Guadalajara.

FIGURE 2—Standardized prevalence rates of daily exposure to environmental tobacco
smoke among adults of Mexican descent (N=1901), by venue and city: San Diego, Calif;
Tijuana, Mexico; and Guadalajara, Mexico, 2003–2004.

Note. Cross-city comparisons represent significant differences (P < .05) based on results of logistic regression models with
standardized data, after we controlled for age, gender, education level, marital status, and country of birth. For males and
females, San Diego < Tijuana and San Diego < Guadalajara.

FIGURE 1—Standardized prevalence rates of current smoking among adults of Mexican
descent (N=1901), by gender and city: San Diego, Calif; Tijuana, Mexico; and Guadalajara,
Mexico, 2003–2004.

the 3 cities. Home smoking bans were less
prevalent in Tijuana (OR=0.15; 95% CI=0.11,
0.22) and in Guadalajara (OR=0.06; 95%
CI=0.04, 0.08) than in San Diego. Moreover,
the OR for Tijuana residents was about 2.5
times greater (P<.05) than that estimated for
their Guadalajara counterparts. The same gra-
dient was found for the prevalence of smoking
bans in the workplace among respondents
employed full or part time. Tijuana and
Guadalajara residents were less likely to work
in a smokefree environment (Tijuana vs San
Diego: OR=0.64; 95% CI=0.45, 0.90;
Guadalajara versus San Diego: OR=0.22;
95% CI=0.15, 0.32). In addition, Guadala-
jara residents’ OR for the risk of not working
in a smokefree environment was almost 3
times greater compared with that of the Ti-
juana residents (P<.05).

A parallel pattern was observed for the
likelihood of a lifetime history of tobacco-
related diseases. On average, and compared
with Mexican-descent residents of San Diego,
Tijuana residents were 1.7 times more likely
(95% CI=1.31, 2.19) and Guadalajara resi-
dents were 3.07 times more likely (95%
CI=2.36, 4.01) to report a lifetime history of
tobacco-related disease. The OR for Guadala-
jara was about 1.8 times greater than that es-
timated for Tijuana (P<.05).

Table 2 presents the estimated prevalence
rates and 95% CIs for theoretical mediators of
tobacco control, as well as average SOMER-
STOL scores. In general, these estimates were
highest for San Diego, next highest for Tijuana,
and lowest for Guadalajara. For instance, the
perception of very likely social criticism for
smoking inside restaurants was endorsed by
70.2% of San Diego respondents, 47.0% of
Tijuana respondents, and 32.0% of Guadala-
jara respondents. High support for smoke-free
legislation that applies to restaurants was
endorsed by 90.1%, 79.3%, and 65.9% of
respondents in San Diego, Tijuana, and
Guadalajara, respectively. Average SOMER-
STOL scores were highest for Mexican-de-
scent San Diego residents (69.1), followed by
Tijuana residents (58.2) and Guadalajara resi-
dents (53.7).

Table 3 shows the results of logistic mod-
els estimated for each theoretical mediator of
tobacco control, adjusted for all socioeconomic
variables included in the analyses. In general,
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Note. Cross-city comparisons represent significant differences (P < .05) based on results of logistic regression models with
standardized data, after we controlled for age, gender, education level, marital status, and country of birth. Comparison, San
Diego < Tijuana, San Diego < Guadalajara, and Tijuana < Guadalajara.

FIGURE 4—Standardized prevalence rates of history of tobacco-related diseases among
adults of Mexican descent (N=1901), by city: San Diego, Calif; Tijuana, Mexico; and
Guadalajara, Mexico, 2003–2004.

Note. Cross-city comparisons represent significant differences (P < .05) based on results of logistic regression models with
standardized data, after we controlled for age, gender, education level, marital status, and country of birth. For the home and
workplace, San Diego > Tijuana, San Diego > Guadalajara, and Tijuana > Guadalajara.

FIGURE 3—Standardized prevalence rates of smoking bans among adults of Mexican
descent (N=1901), by venue and city: San Diego, Calif; Tijuana, Mexico; and Guadalajara,
Mexico, 2003–2004.

ORs estimated for the association between
study site and the probability of each theoret-
ical tobacco-control mediator differed in a
pattern similar to that for tobacco-control
outcomes.

Cross-city differences in tobacco-control
outcomes were paralleled by differences in
the likelihood of perceptions of social criti-
cism, reported normative rejection of smok-
ing, participation in tobacco cessation or ed-
ucation programs, access to tobacco selling
points, beliefs regarding smokefree legisla-
tion, and density of smokefree public places.
For instance, compared with San Diego,
Tijuana (OR = 0.37; 95% CI = 0.28, 0.48)
and Guadalajara respondents (OR = 0.21;
95% CI = 0.16, 0.27) were significantly less
likely to report that they would be criticized
for smoking in restaurants, with the OR for
Tijuana respondents being about 1.76 times
greater than that estimated for Guadalajara
residents (P<.05). Similarly, Tijuana (OR=0.50;
95% CI = 0.35, 0.71) and Guadalajara resi-
dents (OR = 0.20; 95% CI = 0.12, 0.32)
were also less likely than were San Diego
residents to perceive their friends as intoler-
ant toward smoking. Furthermore, Tijuana
respondents’ OR was about 2.5 times greater
than that estimated for Guadalajara respon-
dents (P < .05).

Overall, results from multivariate analyses
indicated that, compared with San Diego resi-
dents of Mexican descent, Tijuana residents
were significantly less likely to perceive theo-
retical mediators of tobacco control (e.g., per-
ceived criticism for smoking, support for
smokefree legislation, and so on) for 21 of 26
theoretical mediators examined (81%). In the
case of Guadalajara residents versus Mexican-
descent San Diego residents, the former were
significantly less likely to report these percep-
tions for 23 of the 26 theoretical mediators
(88%). As for comparisons between the 2
Mexican cities, differences reached statistical
significance only for 3 theoretical mediators:
reported criticism for smoking in restaurants,
perceived negative reactions from friends,
and perceived density of smokefree schools
(Table 3). However, the direction of the
variations of the ORs estimated for the 2
cities was consistent with our hypothesis. In
22 of the 26 theoretical mediators examined
(85%), ORs for Tijuana residents were higher
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TABLE 3—Adjusted Odds Ratios (ORs) and 95% Confidence Intervals (CIs) for Cross-City
Differences Based on Logistic Regression Models for Each Theoretical Mediator of Tobacco
Control Among Mexicans in Tijuana and Guadalajara, Mexico, and Americans of Mexican
Descent in San Diego, Calif (N=1901): 2003–2004.

Tijuana Guadalajara

Social criticism for smoking inside public places very likely, OR (95% CI)

Workplace 0.43 (0.33, 0.56) 0.37 (0.28, 0.47)

Restaurants 0.37 (0.28, 0.48) 0.21 (0.16, 0.27)

Public transportation 0.36 (0.27, 0.48) 0.34 (0.25, 0.46)

Schools 0.31 (0.22, 0.42) 0.28 (0.21, 0.39)

Health centers and hospitals 0.63 (0.42, 0.95) 1.09 (0.67, 1.78)

Intolerance toward smoking from normative group, OR (95% CI)

Spouse 0.56 (0.41, 0.77) 0.31 (0.23, 0.43)

Most family members 0.54 (0.40, 0.72) 0.42 (0.31, 0.57)

Most friends 0.50 (0.35, 0.71) 0.20 (0.12, 0.32)

Perceived access to nearest tobacco selling point 0.48 (0.34, 0.67) 0.26 (0.19, 0.35)

> 1 minute away from home

Participation in tobacco prevention and awareness of free,

local cessation programs, OR (95% CI)

Education 0.57 (0.36, 0.92) 0.31 (0.19, 0.52)

Cessation 0.34 (0.26, 0.45) 0.37 (0.28, 0.49)

Reported density of smoke-free public places, OR (95% CI)

All workplaces 0.50 (0.33, 0.74) 0.38 (0.25, 0.58)

All restaurants 0.26 (0.18, 0.39) 0.17 (0.11, 0.26)

All public transportation 0.36 (0.27, 0.47) 0.44 (0.34, 0.57)

All schools 0.58 (0.43, 0.77) 0.30 (0.23, 0.39)

All health centers and hospitals 0.80 (0.59, 1.09) 0.79 (0.58, 1.06)

Reported legislation banning smoking inside public places, OR (95% CI)

Workplaces 0.56 (0.41, 0.75) 0.48 (0.35, 0.65)

Restaurants 0.32 (0.24, 0.44) 0.21 (0.15, 0.29)

Public transportation 0.30 (0.20, 0.43) 0.49 (0.33, 0.73)

Schools 0.41 (0.28, 0.60) 0.36 (0.25, 0.51)

Health centers and hospitals 0.82 (0.56, 1.21) 0.79 (0.54, 1.15)

High support for smoke-free legislation for public places, OR (95% CI)

Workplaces 0.68 (0.46, 0.99) 0.43 (0.30, 0.61)

Restaurants 0.36 (0.25, 0.52) 0.20 (0.14, 0.28)

Public transportation 0.79 (0.50, 1.25) 0.55 (0.36, 0.85)

Schools 0.62 (0.35, 1.09) 0.37 (0.23, 0.60)

Health centers and hospitals 1.13 (0.61, 2.11) 0.90 (0.49, 1.66)

SOMERSTOL composite score,a b (95% CI) –11.3 (–13.0,–9.7) –15.3 (–16.9, –13.7)

Note. SOMERSTOL = Scale of Theoretical Mediators of Tobacco Control. San Diego, Calif, was the reference category. All
regression models included gender, age, level of education, marital status, employment status, and country of birth as
covariates and were based on standardized data.
aAdjusted unstandardized regression coefficients (b) and 95% CIs were based on a linear regression model of total scores in
the SOMERSTOL scale.

than those for Guadalajara residents, which
indicated a tendency for the residents of the
border town to be more likely to perceive
these theoretical mediators. The likelihood of

obtaining this consistent pattern of results
(i.e., 22 of 26) by chance is less than 1 in
1000 (P value based on binomial test and Z
approximation< .001).

With regard to differences in SOMERSTOL
scores, results from a linear regression model
indicated that not only were average scores
for Tijuana (b=–11.3; 95% CI=–13.0, –9.7)
and Guadalajara (b=–15.3; 95% CI=–16.9,
–13.7) significantly different from those esti-
mated for San Diego but also were statisti-
cally different between the 2 Mexican cities
(P<.05; Table 3).

Our contrast analyses indicated that cross-
city differences in exercise, alcohol use, and
sedentary behavior did not resemble those
found for tobacco-related outcomes and theo-
retical mediators. Results from multivariate
analyses indicated that the 3 cities did not sig-
nificantly differ in the amount of time their
residents spent exercising (Tijuana vs San
Diego: b=–33.6; 95% CI=–113.8, 46.7;
Guadalajara vs San Diego: b=–26.2; 95%
CI=–105.6, 53.2). Residents of Tijuana
(b=1.56; 95% CI=0.58, 2.54) and Guadala-
jara (b=1.3; 95% CI=0.33, 2.27) consumed
a higher number of alcoholic drinks during
the previous 7 days than did San Diego resi-
dents. However, no differences were found
between the 2 Mexican cities (P>.05). With
regard to sedentary behavior, Tijuana resi-
dents reported a higher number of daily min-
utes spent watching television compared with
San Diego residents (b=21.1; 95% CI=7.58,
34.6), but no significant differences were
found between San Diego and Guadalajara
residents (P>.05).

DISCUSSION

We examined tobacco-related behaviors
and perceptions on Mexican-descent adults
residing in 3 cities representing differential
levels of exposure to the CTCP. The consistent
finding of gradual cross-city differences in
smoking, exposure to environmental tobacco
smoke, and smoking bans suggested a
dose–effect relationship between exposure
to this program and these tobacco-related
behaviors. This interpretation is strengthened
by the differences observed in tobacco-related
diseases and theoretical mediators of tobacco
control.

According to the BEM,34 the composite of
policies, media campaigns, economic mea-
sures, and provision of tobacco cessation and
education services that a program like the
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CTCP entails leads to changes in social senti-
ments and public views on tobacco use and
exposure to environmental tobacco smoke. In
turn, these cultural changes create differences
in actual and perceived opportunities to
smoke, differential rates of exposure to people
who model smoking behavior in a variety of
social contexts, and varying social and eco-
nomic costs associated with smoking behav-
iors. In all, the configuration of these social,
cultural, legal, and structural factors results in
different benefits or cost ratios associated with
smoking in different communities and, conse-
quently, in differential rates of smoking, ex-
posure to environmental tobacco smoke, and,
ultimately, tobacco-related morbidity that
parallel these ratios.

The comprehensive and long-standing
CTCP seems to have altered tobacco-related
views and practices not only among California
residents, but also among Mexican residents
in Tijuana. This is suggested by the pattern of
differences in tobacco use, exposure to environ-
mental tobacco smoke, policies, and theoretical
correlates between the border city of Tijuana
and the more distant Guadalajara. Tijuana
participants consistently reported tobacco-
related behaviors and perceptions that were
positioned approximately midway between
responses from San Diego and Guadalajara
participants. At the time the survey was con-
ducted, no real differences in tobacco-related
legislation existed between Tijuana and
Guadalajara. In both cities, as in Mexico as a
whole, existing laws about tobacco banned
smoking in government buildings and health
centers, prohibited sales of tobacco to minors,
and restricted direct advertising of tobacco
products in certain media (i.e., radio) and dur-
ing specific time periods (i.e., television ads
only allowed in the evening). Our findings
suggested that the CTCP, through media, trav-
eling, and social interaction, has permeated the
Tijuana culture and produced increments in
the degree of tobacco control in this Mexican
city compared with other Mexican cities out-
side California’s radius of influence, such as
Guadalajara.

The influence of the CTCP on Tijuana resi-
dents is supported by the lack of similar
cross-city differences in other health-related
behaviors, such as exercise, alcohol, and time
spent in sedentary behaviors. If our findings

with regard to tobacco-related outcomes and
theoretical mediators were explained by other
unaccounted graded variables, one would ex-
pect to see a similar pattern of cross-city dif-
ferences in other health-related behaviors.
Our contrast analyses did not show evidence
of this gradient for exercise, alcohol use, and
sedentary behavior. Moreover, we did find
significant differences in tobacco-related be-
haviors and diseases, which suggests that
cross-city differences were specifically related
to variables that were modifiable through ex-
posure the CTCP.

Comparisons of smoking and exposure to
environmental tobacco smoke in Tijuana ver-
sus other border towns far away from Califor-
nia, such as Ciudad Juarez (Chihuahua, Mex-
ico) and Nuevo Laredo (Tamaulipas, Mexico)
strengthen the validity of our inferences. Both
Ciudad Juarez (population 1512354) and
Nuevo Laredo (population 348387) border
Texas, whose smokefree legislation and
spending on tobacco control contrast with
that of California. In 2006, Texas still lacked
provisions that banned or restricted smoking
in public places and spent 6.79% of the
Centers for Disease Control and Prevention–
recommended minimum for tobacco control.
In the same year, California already had
smokefree provisions in place and spent
48.27% of the Centers for Disease Control
and Prevention–recommended minimum on
tobacco prevention control.35–37

On a range of tobacco-related behaviors,
attitudes, and cultural factors examined by
the Global Youth Tobacco Surveys38,39 and
other Mexican surveys,40 estimates for youths
in Tijuana were generally better than those
for youths in Ciudad Juarez and Nuevo Laredo
(i.e., 11.5% of Tijuana youths reported having
smoked in the past 30 days compared with
22.6% in Ciudad Juarez and 16.5% in Nuevo
Laredo). By contrast, consumption by youths
of other drugs is highest in Tijuana compared
with Ciudad Juarez and Guadalajara.41 These
findings suggest that the differences between
Tijuana and Guadalajara do not stem merely
from the border location of Tijuana or other
sociodemographic differences between the
populations of these 2 cities, but rather from
Tijuana’s proximity to California and expo-
sure to the CTCP. Programs of similar com-
prehensiveness and duration may generalize

across national borders and translate into sub-
stantial reductions of smoking, exposure to
environmental tobacco smoke, and related
morbidity at the population level.

Mexico has recently signed and ratified
the World Health Organization’s Framework
Convention on Tobacco Control. This inter-
national treaty on tobacco control sets stan-
dards for banning tobacco advertising and
promotion and provides guidance for nations
to establish tobacco-related regulations, taxa-
tion, smokefree public places, and education
and cessation programs. Mexican public
health officials can look at Tijuana as a case
study that shows that Mexican nationals are
responsive to and supportive of tobacco-
control measures, even when these are expe-
rienced only indirectly through interactions
with California-based residents and media.
On the basis of this experience, Mexico offi-
cials could abstract lessons to design struc-
tural interventions to expand tobacco con-
trol in Mexico and reduce the level of
morbidity and mortality associated with
tobacco use and exposure to environmental
tobacco smoke.

Limitations
In this study, we used a cross-sectional de-

sign and a surrogate measure of exposure to
the CTCP (i.e., city of residence vs exposure
to specific activities of the CTCP). Residents
in the 3 selected cities may have presented
differences in unmeasured confounding vari-
ables. Our results were consistent with previ-
ous US research that evidenced an associa-
tion between state- and community-level
tobacco control measures and tobacco
use,17,18 environmental tobacco smoke expo-
sure,19 and smoking bans.20 Our findings
were also supported by evidence on the pro-
gressive reduction in smoking, environmen-
tal tobacco smoke exposure, and tobacco-
related mortality observed in California since
the introduction of the CTCP.13,42–44 The
lack of data for Tijuana and Guadalajara
from the period prior to the CTCP precludes
us from establishing causal temporal order in
the observed associations. Cross-sectional
designs, surrogate measures, and systematic
selection of study sites are often the only
available methods for research on tobacco
policies. Cumulative evidence from such
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natural experiments builds the basis for ad-
vancing tobacco-control efforts.

Cooperation rates across the 3 cities were
moderate and comparable to those attained
by statewide tobacco surveys.13 The sociode-
mographic profile of the 3 study samples
closely resembled that of the target popula-
tions in San Diego, Tijuana, and Guadalajara.
The greater percentage of foreign-born indi-
viduals among the San Diego sample com-
pared with the target population increased
the comparability to Tijuana and Guadalajara,
making the case for the influence of exposure
to the CTCP even stronger.

The use of 2 different data collection meth-
ods (i.e., phone survey in San Diego vs door-
to-door household surveys in Mexico) raises
the possibility of a measurement artifact. This
artifact would not explain the pattern of dif-
ferences observed between the 2 Mexican
cities. We observed no significant differences
in prevalence estimates of smoking, exposure
to environmental tobacco smoke, and smoking
bans between respondents interviewed by phone
and face-to-face in Mexico (data not shown).
Thus, it is unlikely that our findings would have
varied substantially had we used the same data-
collection methods across the 3 study sites.

Measures were based solely on self-report.
Self-reported measures on smoking, exposure
to environmental tobacco smoke, home policies,
and health conditions have demonstrated sat-
isfactory validity levels.45–48 Variations in social
stigma associated with smoking in the 3 cities
might have led to different levels of accuracy
of self-reports on smoking and exposure to
environmental tobacco smoke across these
cities. According to the BEM,5 changes in so-
cial norms and attitudes about health-related
behaviors trigger behavioral changes at the
population level. In California, changes in atti-
tudes about smoking have been paralleled by
reductions in smoking, environmental tobacco
smoke exposure, and per capita cigarette sales
over the past 2 decades.13,49 These theoretical
and empirical considerations suggest that our
findings reflected cross-city differences in
consumption and exposure rather than just
variations on the accuracy of self-reports. Fu-
ture tobacco research that includes both self-
report and biological measures on smoking
and exposure to environmental tobacco smoke
is warranted to corroborate these results.

Conclusions
Our results suggest a significant association

between exposure to the CTCP and the prev-
alence of tobacco-related behaviors and per-
ceptions. The prevalence of home bans, to-
bacco use, environmental tobacco smoke
exposure, tobacco-related diseases, and theo-
retical mediators of these outcomes paralleled
the different levels of exposure to the Califor-
nia culture generated by the CTCP. These re-
sults indicated that comprehensive tobacco-
control programs such as the CTCP have
widespread effects and should be adopted in
other regions to reduce smoking, exposure to
environmental tobacco smoke, and tobacco-
related morbidity throughout the
population.
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