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Abstract

Background: The PLATINO project was launched in 2002 in order to study the prevalence of chronic obstructive
pulmonary disease (COPD) in Latin America. Because smoking is the main risk factor for COPD, detailed data on it were
obtained. The aim of this paper was to evaluate the prevalence of smoking and incidence of initiation among middle-aged
and older adults (40 years or older). Special emphasis was given to the association between smoking and schooling.

Methods: PLATINO is a multicenter study comprising five cross-sectional population-based surveys of approximately
1,000 individuals per site in Sao Paulo (Brazil), Santiago (Chile), Mexico City (Mexico), Montevideo (Uruguay) and Caracas
(Venezuela). The outcome variable was smoking status (never, former or current). Current smokers were those who
reported to smoke within the previous 30 days. Former smokers were those who reported to quit smoking more than
30 days before the survey. Using information on year of birth and age of smoking onset and quitting, a retrospective
cohort analysis was carried out. Smoking prevalence at each period was defined as the number of subjects who started
to smoke during the period plus those who were already smokers at the beginning of the period, divided by the total
number of subjects. Incidence of smoking initiation was calculated as the number of subjects who started to smoke during
the period divided by the number of non-smokers at its beginning. The independent variables included were sex, age and
schooling.

Results: Non-response rates ranged from 11.1% to 26.8%. The prevalence of smoking ranged from 23.9% (95%Cl 21.3;
26.6) in Sao Paulo to 38.5% (95%Cl 35.7; 41.2) in Santiago. Males and middle-aged adults were more likely to smoke in
all sites. After adjustment for age, schooling was not associated with smoking. Using retrospective cohort analysis, it was
possible to detect that the highest prevalence of smoking is found between 20-29 years, while the highest incidence is
found between 10-19 years. Age of smoking onset tended to decline over time among females.

Conclusion: The prevalence of smoking varied considerably across sites, but was lower among countries with national
anti-smoking campaigns.
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Introduction

The Global Burden of Disease study forecasted that
tobacco-attributable mortality would increase from 4.8
million deaths in 2000 to 8.4 million in 2020[1,2].
Declining trends in the prevalence of smoking among
adult males are being offset by ascending trends for
females and adolescents [3-6]. Large increases in smoking
in developing countries were observed over the last part of
the twentieth century|7]; China, for example, is experienc-
ing a dramatic increase in smoking rates[3]. Trends in per
capita cigarette consumption for adults between 1970 and
1992 varied depending of the level of development of the
countries. In high-income countries, a reduction of 0.5%
was observed, while an increase of 2.5% was found in
low- and middle-income countries, leading to an overall
worldwide increase of 0.8%][8].

Lopez et al[9] proposed a descriptive model of the ciga-
rette epidemic in developed countries, including four
stages, taking into account prevalence of smoking among
adults, amount of cigarettes smoked per adult in a given
period, and mortality related to smoking. By using this
model, it is possible to identify the approximate stage of
the smoking epidemic in a given country.

However, information on smoking prevalence in low and
middle-income countries has been seriously limited by
the lack of population-based studies using standardized
methodology [10]. In 2002, the PLATINO study was
launched with the main objective of measuring the preva-
lence of chronic obstructive pulmonary disease (COPD)
and its risk factors in five Latin American metropolitan
areas[11]. Detailed data on smoking were collected, giv-
ing us the opportunity to have standardized data on
smoking across five Latin American areas. This paper
presents prevalence of smoking and incidence of smoking
initiation in Latin American middle-aged and older
adults, using both cross-sectional and retrospective cohort
analyses. Emphasis is given to the association between
smoking and schooling.

Methods

The PLATINO study was a multicenter survey carried out
in five Latin American metropolitan areas: Sao Paulo (Bra-
zil; survey took place in 2003), Mexico City (Mexico; sur-
vey took place in 2003), Montevideo (Uruguay; survey
took place in 2004), Santiago (Chile; survey took place in
2004) and Caracas (Venezuela; survey took place in
2004). A cross-sectional design was used for obtaining
representative samples of adults aged 40 years or older liv-
ing in each city. In each of the sites, 68 census tracts (areas
comprising approximately 300 households, which are
delimited by national institutes of geography and statis-
tics) were selected with probability proportionate to size,
after being ranked according to socioeconomic indicators
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(schooling of family heads or household income). An
average of 15 households was randomly selected in each
tract. Face-to-face interviews were administered by trained
interviewers to all residents aged 40 years or more living
in the sampled households.

A standardized and pre-tested questionnaire was used
(The Lung Health Study Questionnaire). We initially
asked subjects whether or not they have smoked within
the previous 30 days. Those who answered positively were
classified as current smokers, regardless the amount
reported. Information on number of cigarettes smoked
per day was also collected among current smokers. Sub-
jects who reported not to smoke in the 30 days prior to the
interview were classified either as never smokers or former
smokers. For current and former smokers, we asked the
age of smoking onset. Former smokers also reported the
age of quitting. Current use of pipe and cigars was also
investigated. The independent variables included gender,
age in years, and schooling (highest degree achieved). For
subjects who refused to answer the whole questionnaire,
we attempted to collect information on gender, age and
current smoking statues for a better understanding of the
characteristics of non-respondents.

All analyses were stratified by gender. Current smoking
status was calculated according to age and schooling. The
effect of years of schooling on smoking was adjusted for
age (in three categories) using logistic regression. The
odds ratio means the increment (or decrease) in the prev-
alence of smoking for each increased year of schooling.
Using information on year of birth and age of smoking
onset and quitting, a retrospective cohort analysis was car-
ried out. Smoking prevalence at each period was defined
as the number of subjects who started to smoke during the
period plus those who were already smokers at the begin-
ning of the period, divided by the total number of sub-
jects. Incidence of smoking initiation was calculated as the
number of subjects who started to smoke during the
period divided by the number of non-smokers at its
beginning. All analyses took the clustering of the sample
into account, and were carried out using Stata 10.0.

Fieldwork lasted for approximately four months in each
site, and the supervisors repeated 10% of the interviews
within two weeks after the initial contact for quality con-
trol purposed. Individuals provided written informed
consent prior to the interview and the protocol was
approved by ethical boards in each country. Details of the
methodology of the multicenter study are described else-
where[12].

Results
The numbers of eligible individuals were 1,150 in Sao
Paulo, 1,476 in Santiago, 1,452 in Mexico City, 1,106 in
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Montevideo and 1,527 in Caracas. Non-response rates
were 13.0%, 18.2%, 26.8%, 14.7% and 11.1%, respec-
tively. For about half of all non-responders, it was possi-
ble to obtain information on age, gender and smoking
status. Non-response was higher in men than women,
tended to increase with age, and did not vary according to
current smoking status[11]. More females than males
were included in the sample due to a combination of
increased life expectancy and lower non-response rates
among females.

Table 1 describes the samples in terms of age and school-
ing stratified by gender. The percentage of females ranged
from 55.8% in Sao Paulo to 65.1% in Caracas. The pro-
portion of subjects aged 60 years or more was highest in
Montevideo in both genders. Among men, low schooling
was least common in Santiago and most frequent in Sao
Paulo. For women, Montevideo and Sao Paulo had the
highest and lowest schooling levels. All these differences
across countries were highly statistically significant, but
the composition of all samples was very similar to
national census data http://www.platino-alat.org/cen
sus.htm.

The prevalence (95%CI) of smoking were 23.9% (21.3;
26.6) in Sao Paulo, 38.5% (35.7; 41.2) in Santiago, 25.4%
(22.8; 28.0) in Mexico City, 28.0% (25.2; 30.9) in Monte-
video and 28.5% (26.1; 30.9) in Caracas. The correspond-
ing figures for males and females were, respectively,
30.2% and 19.0% in Sao Paulo (P < 0.001), 42.6% and
35.9% in Santiago (P = 0.02), 38.3% and 16.6% in Mex-
ico City (P < 0.001), 33.3% and 24.5% in Montevideo (P
=0.003), 33.8% and 25.7% in Caracas (P = 0.002). Out of
the 1,626 individuals classified as current smokers, only 2
(0.12%) reported not to be daily smokers.

The proportions of current smokers were virtually
unchanged when the information for approximately one
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half of non-responders, who agreed to report their smok-
ing status, were also considered. The prevalence of current
use of cigar and pipe was 0.84% (47 of 5,566 subjects).
Thirty two of these were from the top two schooling
groups. No difference in the use of cigar or pipe was
observed according to age. The lowest prevalence (0.3%)
was observed in Chile, whereas the highest one (1.7%)
was seen in Venezuela.

Table 2 presents the association between schooling, age
and current smoking status among males. The prevalence
of smoking in males decreased with age in all sites.
Schooling was not associated with smoking in Sao Paulo,
Santiago, Montevideo and Caracas, but in Mexico City
there was a direct association. Table 3 shows that age was
also inversely associated with current smoking among
females, in all sites. Schooling showed no effect on smok-
ing prevalence in Sao Paulo and Caracas, but in the other
sites there was a direct association.

The effect of age on the prevalence of smoking was unal-
tered after adjustment for schooling using logistic regres-
sion (data not shown). In Table 4, the crude and adjusted
associations between smoking and schooling (highest
degree achieved) are presented. After adjustment for age,
schooling was directly associated with smoking among
Montevideo and Santiago males, and inversely among
Mexico City females. No other significant associations
were observed. Tests for interaction between sex and
schooling resulted in the following P levels: 0.03 in Mex-
ico, 0.13 in Santiago, 0.14 in Montevideo, 0.77 in Brazil
and 0.82 in Caracas. Thus, there is some evidence that in
three of the sites, the association between smoking and
schooling is different between the sexes.

Table 5 shows the prevalence of smoking and incidence of
smoking initiation in each site according to age groups.
Both for males and females, the highest prevalence was

Table I: Description of the samples in the PLATINO study according to gender, age and schooling

Séo Paulo Santiago Mexico City Montevideo Caracas
Variable Men Women Men Women Men Women Men Women Men Women
N(%) N(%) N(%) N(%) N(%) N(%) N(%) N(%) N(%) N(%)

Age (years)

4049 174(39.5) 216(38.7) 161(34.6) 246(33.1) 169(39.2) 251(39.7) 105(27.6) 143(25.4) 181(40.1) 342(40.6)

50-59 149(33.8) 171(30.7) 152(32.7) 228(30.7) 116(26.9) 184(29.1) 103(27.1) 144(25.6) 132(29.3) 246(29.2)

> 60 118(26.8) 171(30.7) 152(32.7) 269(36.2) 146(33.9) 197(31.2) 172(453) 276(49.0) 138(30.6) 255(30.3)
Schooling (years)

0-2 105(23.8)  128(23.1) 19(4.1) 68(9.2) 72(16.7)  132(20.9) 26(6.8) 36(6.4) 37(7.8) 110(12.5)

34 121(27.4) 187(33.7) 37(8.0) 82(11.0) 50(11.6) 74(11.7) 55(14.5)  91(l6.3) 47(9.9) 114(12.9)

5-8 105(23.8) 121(21.8) 141(30.3) 220(29.6) 142(33.0) 207(32.8) 149(39.2) 218(38.6) 216(45.6) 365(41.3)

>9 I11(25.1)  119(21.4) 268(57.6) 373(50.2) 167(38.8) 218(34.6) 150(39.5) 216(38.6) 174(36.7) 294(33.3)
Overall (N) 442 558 465 743 431 632 380 563 474 883
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Table 2: Current smoking status in males from the five sites of the PLATINO study according to age and schooling

Age (years)

Schooling (years)

Smoking status 4049 50-59 60 + P 0-2 34 5-8 9+ P Total
%
Sao Paulo (N = 442) 0.0l 0.19
Never smoker 322 21.5 239 23.1 21.5 352 26.1 26.3
Former smoker 333 49.7 504 45.2 512 352 41.4 43.5
Current smoker 345 28.9 25.6 317 27.3 29.5 324 30.2
Santiago (N = 465) <0.001 0.97
Never smoker 20.5 211 29.0 31.6 27.0 227 228 234
Former smoker 242 33.6 44.7 31.6 29.7 355 34.0 34.0
Current smoker 55.3 454 26.3 36.8 43.2 41.8 43.3 42.6
Mexico City (N = 431) <0.001 0.03
Never smoker 314 293 322 29.2 28.0 30.3 335 311
Former smoker 18.3 21.0 44.5 47.2 34.0 27.5 25.2 30.6
Current smoker 50.3 39.7 233 23.6 38.0 423 41.3 383
Montevideo (N = 380) <0.001 0.07
Never smoker 26.9 214 227 7.7 14.6 243 28.7 235
Former smoker 327 311 57.0 61.5 54.6 392 40.0 433
Current smoker 40.4 47.6 20.3 308 309 36.5 31.3 333
Caracas (N = 474) <0.001 0.44
Never smoker 359 26.5 17.4 21.6 19.2 26.9 305 27.0
Former smoker 22.1 38.6 60.9 40.5 532 38.0 36.8 39.2
Current smoker 42.0 349 21.7 378 27.7 352 328 338
2Wald test
observed at 20-29 years, with few exceptions. The highest = Discussion

incidence of smoking initiation was observed between
10-19 years of age in men and women from all sites. Prev-
alence and incidence were identical in the first age range,
and very similar in the second age group. Thereafter, prev-
alence values were consistently higher than incidence
ones. The median age of smoking onset was higher among
women than men in all sites. For men, the lowest median
was observed in Montevideo for women in Sao Paulo. For
both genders, the highest median age of smoking onset
was observed in Mexico City.

Figure 1 presents the mean age of smoking onset in men
according to birth cohorts. Trends were not consistent
across sites. In Caracas and Santiago, declining trends
were observed (P for linear trend < 0.001). For Sao Paulo
and Mexico City, the lowest mean age was observed for
those born between 1930-39, and the highest for the
1940-49 cohort, but the overall trend was not clear. In
Montevideo, no variations in the age of smoking onset
were observed for those born before 1960, after which
there was a marked increase. Unlike men, women (Figure
2) showed consistent patterns across sites, with those
born before 1930 presenting the highest mean ages of
smoking onset, with declining trends thereafter.

Tobacco use continues to be a leading preventable cause
of death and disability among adults worldwide, account-
ing for 4.1% of all DALYs lost[13], and is the main cause
of cancer deaths both in high-income countries and in
low- and middle-income settings[14]. In the year 2000,
low- and middle-income countries accounted for 71% of
global tobacco consumption|[15]. The Research for Inter-
national Tobacco Control Network, formerly the Interna-
tional Tobacco Initiative, highlighted the lack of
standardized and comparable data on smoking in these
countries[10]. Local data on smoking patterns are essen-
tial for the development of tobacco control policies and
programs, as well as the increase on funding for tobacco
control research. There are very few multicenter popula-
tion-based data on smoking in Latin America, and some
of the data available are restricted to specific age groups
[16].

The present study helps fill the gap on standardized data
on smoking in Latin America, using representative sam-
ples of the largest metropolitan areas in each of the five
countries. Response rates were relatively high, and there
was no evidence that non-responders differed from those
who answered the full questionnaire in terms of current
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Table 3: Current smoking status in females from the five sites of the PLATINO study according to age and schooling

Age (years) Schooling (years)

Smoking status 4049 50-59 60 + P 0-2 34 5-8 9+ P Total
%

Sao Paulo (N = 558) <0.001 0.31

Never smoker 43.1 54.4 743 52.3 583 59.5 52.9 56.1

Former smoker 27.8 28.1 18.1 30.5 25.7 19.8 22.7 24.9

Current smoker 29.2 17.5 7.6 17.2 16.0 20.7 244 19.0
Santiago (N = 743) <0.001 <0.001

Never smoker 24.0 329 59.1 58.8 534 40.0 324 39.4

Former smoker 20.3 29.0 24.9 25.0 22.0 23.6 25.7 24.6

Current smoker 55.7 38.2 16.0 16.2 24.4 36.4 41.8 35.9
Mexico City (N = 632) <0.001 <0.001

Never smoker 66.5 723 79.7 79.6 90.5 73.0 61.5 723

Former smoker 9.6 10.3 13.7 9.1 4.1 12.1 13.8 1.1

Current smoker 23.9 17.4 6.6 11.4 5.4 15.0 249 16.6
Montevideo (N = 563) <0.001 0.003

Never smoker 35.0 48.0 714 722 67.0 59.3 45.4 56.1

Former smoker 24.5 24.3 14.1 1.1 12.1 19.4 23.6 19.4

Current smoker 40.6 27.8 14.5 16.7 20.9 21.3 31.0 24.5
Caracas (N = 883) <0.001 0.75

Never smoker 49.4 47.6 529 51.8 45.6 50.0 52.4 50.4

Former smoker 15.5 28.9 29.0 25.0 29.8 23.6 21.8 23.9

Current smoker 35.1 23.6 18.0 23.6 24.6 26.6 25.9 25.7

2Wald test

Table 4: Adjusted? odds ratio for current smoking according to years of schooling (numeric variable) in the five sites of the PLATINO
study

SITE Men Women

Schooling (years) Schooling (years)

SAO PAULO
Adjusted odds ratio (95%Cl) 0.99 (0.95;1.03) 1.00 (0.96;1.05)
P (adjusted analysis) 0.56 0.94
SANTIAGO
Adjusted odds ratio (95%Cl) 0.95 (0.90;0.99) 1.01 (0.98;1.05)
P (adjusted analysis) 0.02 0.53
MEXICO CITY
Adjusted odds ratio (95%Cl) 0.99 (0.95;1.03) 1.05 (1.00;1.10)
P (adjusted analysis) 0.62 0.03
MONTEVIDEO
Adjusted odds ratio (95%Cl) 0.94 (0.89;0.99) 1.01 (0.96;1.06)
P (adjusted analysis) 0.03 0.74
CARACAS
Adjusted odds ratio (95%ClI) 0.96 (0.92;1.01) 0.97 (0.93;1.01)
P (adjusted analysis) 0.16 0.10
2 Adjusted for age (in three categories) using logistic regression taking the clustering of the sample into account.
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Table 5: Smoking prevalence and incidence by age group and gender in the PLATINO study: retrospective cohort analyses.

Age (years) Measure Sao Paulo Santiago Mexico City Montevideo Caracas
Men  Women Men  Women Men  Women Men  Women Men  Women
0-9 Prevalence? 6.3 1.8 2.8 1.5 3.0 0.3 2.6 0.4 0.9 0.6
Incidenceb 6.3 1.8 2.8 1.5 3.0 0.3 2.6 0.4 0.9 0.6
10—-19 Prevalence 57.6 31.0 58.7 35.9 473 12.3 65.3 27.9 61.2 32.0
Incidence 54.9 29.7 57.6 35.0 45.8 12.1 64.3 27.6 60.9 31.6
20-29 Prevalence 68.5 385 69.9 51.8 59.9 20.9 72.9 357 734 46.0
Incidence 29.4 12.9 30.0 26.3 27.6 10.2 25.4 1.5 333 21.1
30-39 Prevalence 61.9 33.0 63.2 49.7 60.1 23.9 67.1 357 65.2 44.8
Incidence 4.5 2.3 6.6 79 8.0 53 3.8 5.0 3.7 6.3
4049 Prevalence 50.1 27.4 57.4 47.2 53.8 23.3 59.2 33.9 56.1 39.5
Incidence 1.5 1.3 4.9 5.6 5.8 2.2 1.0 57 2.7 29
50-59 Prevalence 41.6 18.1 46.7 36.0 46.9 18.1 50.2 26.2 47.4 31.7
Incidence 1.2 2.0 34 33 2.4 1.8 1.2 0.8 0.0 22
> 60 Prevalence 39.8 41.5 322 20.8 40.4 12.7 37.2 19.2 40.6 26.7
Incidence 0.0 17.1 3.6 0.0 0.0 1.3 0.0 4.5 0.0 0.0
Median age at starting smoking (years) 16.2 18.3 17.4 20.0 18.2 233 16.0 21.1 17.0 19.8

2 Number of subjects who started to smoke during the period plus those who were already smokers at the beginning of the period divided by the

total number of subjects in the period.

b Number of subjects who started to smoke during the period divided by the number of non-smokers at the beginning of the period.

smoking status[11]. The possibility that our findings are
due to confounding was minimized by the use of multi-
variable techniques.

The prevalence of smoking varied considerably among the
five cities included in the PLATINO study. Understanding
these differences can be important for planning effective
interventions against smoking. It is not surprising that the
two countries (Chile and Uruguay) which did not have
national actions plans against smoking at the time of the
surveys presented the highest prevalence of smoking
http://www.paho.org/tobacco.

Effective interventions against smoking are needed in San-
tiago, where smoking prevalence was highest for both
men and women. Men, but not women, in Mexico City
also present very high prevalence of smoking. Because of
important differences between the five sites, pooled anal-
yses were not attempted. In addition, examination of the
prevalence of smoking in a given period alone was shown
to be an insufficient indicator of the stages of the tobacco
epidemic, because the peak of the harmful effects of
smoking on health are only detectable 20-40 years after
the peak of the smoking prevalence[9]. Using the stages
proposed by Lopez et al[9], the five sites included in the
PLATINO study appear to be at different stages of the
tobacco epidemic, probably due to different legislations

and effectiveness of anti-smoking strategies. Broadly,
Latin America was considered as being in stage II of the
tobacco epidemic[9].

We did not find a clear association between schooling and
smoking prevalence after adjustment for age (Table 4),
but there is evidence of an inverse association among
males in the two sites with highest smoking prevalence
(Santiago and Montevideo). There is also evidence of a
positive association with schooling among women in the
site with the lowest prevalence, Mexico City. There was a
significant interaction between schooling and sex in Mex-
ico (P = 0.03), and the P values for this interaction were
below 0.20 in Santiago and Montevideo. One may
hypothesize whether in groups where the epidemic has
reached its peak - e.g. males - those with high schooling
have already quitted smoking; whereas where the epi-
demic is still growing - e.g. females — smoking is still more
common among those with high schooling. This hypoth-
esis is consistent with the literature[3,5].

It was previously shown that current prevalence of smok-
ing alone is an insufficient indicator of cumulative
risk[1,17]. The retrospective cohort analyses showed that
the age groups in which smoking prevalence was highest
were not the same that had the highest incidence of initi-
ation. This finding has policy implications. Specific cam-
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paigns for preventing smoking onset should focus
adolescents, who present the highest incidence values. On
the other hand, specific campaigns for quitting smoking
should address older subjects, who present the highest
prevalence values.

Our findings showed a consistent reduction in the mean
age of smoking onset in females over time (at least until
the 70's), whereas there was no clear pattern for males.
Other studies suggest that adolescent smoking is a grow-

ing problem and that risk factors for smoking are different
between boys and girls[5,6,18]. All these differences
across the sexes should be taken into account when plan-
ning anti-smoking interventions.

Some limitations of this study should be considered. First,
given the focus of the PLATINO project on chronic
obstructive pulmonary disease (COPD), individuals aged
less than 40 years were not included. This was done
because COPD rates are particularly concerning among
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middle-aged and older adults, and not among younger
subjects. Also, our results cannot be extrapolated to Latin
America as a whole, because only large urban metropoli-
tan areas were studied and adolescents or young adults
were not eligible. Third, there is a possibility of survival
bias in the retrospective cohort analyses (Figures 1 and 2);
older subjects who started to smoke at a young age may
have died, and part of the declining trend in the age of
starting smoking may be explained by this bias. However,
because such trends are more marked for women, who are
less likely to die prematurely, the observed trends are
unlikely to be solely due to survival bias. Also, some
degree of overestimation in the prevalence of former
smoking is expected, because 30 days may be a short
period for true abstinence. Another issue is that face-to-
face interviews at home may not warrantee privacy to dis-
close smoking. Finally, it is important to remember that
the trends in the mean age of smoking onset reflect the sit-
uation of the studied countries some decades ago, and
care should be paid for extrapolating these findings to
nowadays.

Conclusion

The different tobacco legislation, policies and interven-
tions existing in each of the countries studied may explain
some of the differences presented in this paper. Brazil,
Mexico and Venezuela, which present national actions
plans aiming at reducing the burden of smoking pre-
sented the lowest values. Data presented in this publica-
tion allow formal comparisons of smoking prevalence,
incidence of initiation and risk factors across Latin Amer-
ica countries. Policy makers in each setting may use the
information presented here in order to plan effective
interventions.
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