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ABSTRACT

Key words

Objective. Determine the relationship between the prevalence of current tobacco use and
smoker income levels in Latin America and the Caribbean (LAC).

Methods. A systematic search was conducted in MEDLINE, EMBASE, CENTRAL,
SOCINDEX, and LILACS databases. Studies from LAC published from January 1989 to
December 2015 were included and analyzed by subgroups disaggregated by decade of data,
country, bias risk, sex, and age group.

Results. Of 1,254 studies evaluated by full text, 29 articles were included, of which 25 were
chosen for meta-analysis. All included studies were cross-sectional or surveillance, and were
primarily from Brazil and Mexico.

Low income was associated with a higher prevalence of active tobacco use (odds ratio [OR]
1.62; 95% confidence interval [95% CI] 1.34-1.96 than high income (reference). A dose-re-
sponse effect trend was observed: middle income (OR 1.23; 95% CI 1.00-1.52) and low income
(OR 1.64; 95% CI 1.17-2.30). This association was greater in men (OR 2.22; 95% CI 1.77-
2.78) than in women (OR 1.6, 95% CI 1.11-2.47).

Conclusions. An inverse relationship was observed between income and tobacco use preva-
lence. Further efforts are required to determine this relationship in special populations, such as
adolescents and pregnant women. This research may be useful to policymakers by improving
tobacco control strategies and characterizing public health equity issues.

Tobacco use; equity; health economics.

Tobacco use is the world’s leading
cause of preventable death. Approxi-
mately six million people die from conse-
quences related to smoking, both from
the direct as well as the indirect use
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(passive smoking) of cigarettes (1, 2).
From 2010 to 2050, 400 million people are
projected to die from diseases attribut-
able to smoking, particularly lung can-
cer, chronic respiratory disease, and
cardiovascular disease (3, 4). It is esti-
mated that the majority of deaths will
take place in low- and middle-income
countries (5). In Latin America and the
Caribbean (LAC), the proportion of dis-
ability-adjusted life years (DALY) that
are lost every year as a result of tobacco
use is still too high (6).

In addition to its significant impact in
terms of death and morbidity, tobacco

consumption imposes a significant eco-
nomic burden: worldwide, the estimated
cost exceeds US$500,000 million a year
(7), primarily from direct medical costs
and lost productivity.

Tobacco use in low-income populations
is related to a higher frequency of associ-
ated diseases and patients who have lim-
ited access to health services and fewer
possibilities for purchasing medicines
(8-10). The greatest incidence of tobacco
use (onset of habit) occurs in men from
low- and middle- income countries, but
the prevalence of tobacco use is higher in
middle- to high-income countries (8, 9).


http://www.paho.org/journal

Review

According to a widely cited epidemio-
logical model, in the first stages of the
epidemic, tobacco use and associated
diseases predominate in men, with lim-
ited use among women, regardless of the
type of country (10). Later on, the preva-
lence in males declines, with a shorter
delay in the onset of disease in men;
women follow a similar progression, al-
beit in lower proportions. Based on this
trend, higher income societies are ini-
tially involved, since they are more open
to adopting new habits, with low-income
societies following suit later on. How-
ever, since the dynamic varies by income,
it has been recommended that the epi-
demic in developing countries be de-
scribed via separate analyses of men and
women (11).

In recent decades, a large body of ev-
idence has described an inverse rela-
tionship between social status and
tobacco use (12-16). In these studies,
poverty and tobacco use were mea-
sured using different tools; however,
income level was frequently shown to
be a factor and was clearly and closely
associated with poverty.

In a previous systematic review (17), a
strong inverse relationship was found
between the prevalence of tobacco use
and lower income in most geographical
areas of the world, for both sexes and all
age groups. The review considered stud-
ies published since 1990. Furthermore,
tobacco disproportionately impoverishes
the poorest households, which have the
highest prevalence due to the displaced
consumption of basic goods, diminished
capacity to afford healthcare costs, and
premature deaths of breadwinners. A
previous analysis had demonstrated that
low-income smokers had worse results
in terms of tobacco-related diseases and
that the proportion of spending on to-
bacco was higher among low-income
households, with the subsequent impact
on finances (16).

The principal objective of this study
was to evaluate the relationship between
the prevalence of smoking and income
levels in LAC.

METHODS

This meta-analysis of observational
studies follows the MOOSE guidelines
for reporting (18). It included studies
published or reported between January
1989 and December 2015, which met two
criteria. The first was the reporting of
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income level, which was determined
through direct measurements (house-
hold income, minimum wage units, pov-
erty line). Job status and educational
level were excluded as substitute vari-
ables. When more than two categories of
income level were reported in the study,
an average category was selected for
comparison with the highest and lowest
income levels. The other criterion was
the reporting of prevalence of current to-
bacco use. All definitions used by the au-
thors were included and subsequently
categorized in a later stage. Studies on
both the general population and specific
groups were considered (regional groups,
ethnic groups, age group, etc.).

A systematic search was conducted in
multiple databases, including MEDLINE,
EMBASE, CENTRAL, SOCINDEX, and
LILACS. Gray literature was evaluated
through personal contact with the princi-
pal authors, tobacco control agencies, spe-
cific Web pages, and consultations with
the principal investigators. The strategy
that was used can be found in the online
supplementary information.

Study selection and data extraction

The studies were selected using EROS®
(Early Review Organizing Software, In-
stituto de Efectividad Clinica y Sanitaria
[Institute for Clinical Effectiveness and
Health Policy - IECS], Buenos Aires), a
Web platform designed to facilitate per-
forming systematic reviews (19).

Two independent investigators re-
viewed all of the identified studies by ti-
tle and abstract. Any disagreements were
resolved by consensus of the review
team. The full text of all articles that could
potentially be included was obtained.
Two independent investigators evaluated
the full text of the selected articles to de-
termine whether they met the criteria for
inclusion. Any disagreements were re-
solved by consensus of the review team.
If the data in the included studies were
unclear or insufficient, the author was
consulted. If the matter was not resolved
in the consultation with the author, the
article was excluded. Annex 1 shows the
search strategies that were employed.

To collect the aforementioned data, a
web-based spreadsheet was used. The
first reviewer extracted data from the in-
cluded studies and a second reviewer
checked them. The following data were
included: continent and country, date of
publication, sex, definition of current

smoking, percentage prevalence of
smoking, enrollment dates, odds ratio
(OR) for the relationship between in-
come level and smoking, monetary unit,
income of the smoker and family, num-
ber of cigarettes per day, handling of con-
founding and adjusting variables, age
category, the study’s epidemiological de-
sign type, rural or urban scenario, special
population groups (pregnant women,
workers), sampling type (probabilistic or
non-probabilistic), education category,
ethnic group, and religion.
Observational epidemiological, sur-
veillance, and quasi-experimental stud-
ies, and experimental control studies
were included. The methodological qual-
ity of the studies was evaluated using a
tool based on the STROBE checklist (20),
the Cochrane Handbook for Systematic
Reviews of Intervention (21), and two
methodological documents: Sanderson
et al. (22), and Fowkes and Fulton (23).
An algorithm was prepared to estimate
the risk of bias in the observational stud-
ies. Four major criteria were considered
(methods used to select study partici-
pants, methods used to measure expo-
sure and variable results, methods to
control for confounding, and compara-
bility between groups), as well as two
minor criteria (statistical methods, ex-
cept for confounding, and conflict of in-
terest). Two independent reviewers
evaluated methodological quality. Any
disagreements were resolved by consen-
sus of the entire team. Annex 1, item 2.2
provides additional information on the
tool used and a detailed methodological
evaluation of each article included.

Statistical analysis

For studies that only reported data on
prevalence, descriptive statistics were
used. For studies that reported odds ra-
tios (OR) or coefficients (), a meta-anal-
ysis was conducted to obtain a summary
measurement and the respective confi-
dence intervals. Only the studies that re-
ported ORs adjusted for a minimum of
age and sex were eligible for the
meta-analysis. Stata 12.0° (StataCorpLP,
College Station, Texas) was used.

The DerSimonian-Laird random-ef-
fects model was selected, taking into ac-
count potential differences in design,
exposure, comparison groups (coun-
tries, scenarios, cultures, religions), and
measurement of results as possible
sources of heterogeneity (24). Statistical
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heterogeneity was evaluated using the I
statistical test, and subgroups were ana-
lyzed to further explore it: decade of the
data set (1990-1999 and 2000-2009), and
gender and age groups (children under
the age of 15 and adults). Furthermore, a
sensitivity analysis was conducted con-
sidering only studies with a lower bias
risk. In each summary analysis, the con-
fidence interval obtained with this
method approximates reality better than
the core value, since it is the most con-
servative approach for addressing po-
tentially high heterogeneity.

RESULTS

The search strategy identified a total of
14,327 studies. A flow chart of the review
process is shown in Figure 1. After

eliminating duplicate and irrelevant
studies by title and abstract, 1,254 studies
were obtained, for subsequent evalua-
tion by full text. Of the studies selected
by full text, 29 studies were ultimately
chosen that met the criteria for inclusion.
Most of the studies came from Brazil,
with three from Argentina, one from Nic-
aragua, a joint study from Mexico and
Uruguay, and one more from Mexico
only. Information related to the general
characteristics of the studies, the mone-
tary unit used, income thresholds, ad-
justing variables, and the ORs with their
confidence intervals, are mentioned in
Table 1.

With regard to methodological quality
and bias risk, of the 29 studies included,
28 had a cross-sectional design and one
was a surveillance report. The bias risk
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was considered low in 50% of the in-
cluded studies, moderate risk in 20%,
and high or very high risk in 30% of the
studies (Table 2).

Finally, 25 studies were included in
the quantitative analysis. In LAC, a
low-income level was highly associated
with a higher prevalence of active smok-
ing (OR 1.62; 95% CI: 1.34-1.96) (Table 3;
Figure 2). This relationship was present
in all the included countries, with a
strong association in the Mexico and
Brazil studies (OR 1.72; 95% CI: 1.48-
2.01), which is where most of the in-
cluded studies came from (Table 3;
Figure 2). This relationship was consis-
tent but less pronounced in mid-
dle-income populations (OR 1.23; 95%
CIL: 1.00-1.52). When analyzing risk by
gender, this association was consistent in
women and men, but was greater for
males (OR 2.22; 95% CI: 1.77-2.78) and
adults over 15 years of age. In children
under 15, no association could be
demonstrated, given the limited number
of studies (OR 1.00; 95% CI: 0.56-1.78), as
shown in Annex 2. Based on year of pub-
lication, it can be seen that data from the
decade 2000-2009 show an increased as-
sociation (OR 1.82; 95% CI: 1.60-2.05%),
which was not the case in the data from
1990-1999 or 2010-2012. The information
is also available in Annex 2.

DISCUSSION

This study synthesizes the information
identified in LAC on the association be-
tween the prevalence of current smoking
and the smoker’s income level. The prin-
cipal finding was a strong association
between a higher prevalence of current
smoking and lower income levels. In
LAC, being in the low-income category
entails nearly twice the probability of be-
ing a current smoker, compared to a
high- income category. This finding was
consistent for the majority of the coun-
tries studied, for adults and young peo-
ple, as well as for both men and women,
with the highest association found in
men. A prevalence gradient of smoking
was also identified throughout different
income levels when three levels were
considered: high, average, and low.

This analysis included studies with
three decades of data and showed a sta-
ble trend over time in the link between
smoking prevalence and poverty levels.
The majority of data came from Brazil
and Mexico.
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TABLE 1. Characteristics of the included studies on smoking and income level

initi Smokin
Country D Enrollment year(s) D:;;g'ﬂ?}g ?f A%;e;irs]?e Corari N g % Men (%) Special population
Argentina  Ferrante, 2007 (a) 2005 4 ND 41392 29.5 475 ND
Argentina Ferrante, 2011 (b) 2009 2 >18 34372 27.1 ND ND
Argentina Abeldafio, 2014 (c ) 2008 7 ND 6122 315 ND ND
Brazil Barros, 2011 (d) 2008 1 >15 252 768 15.1 48.20 ND
Brazil Barreto, 2013 (e) 2008 10 17-19 3536 6.2 ND ND
Brazil Batista, 2013 (f) 2007-2009 10 ND 1815 28.9 52.39 ND
Brazil Bortoluzzi, 2009 (g ) 2005 4 >15 707 17.3 40.00 ND
Brazil Dall’Agnol, 2011 (h) 1998 3 10-17 3269 6.3 51.00 Adolescents
Brazil De Lima, 2003 (i) 1995 5 ND 3219 21.6 ND ND
Brazil Dias-Damé, 2001 (j) 2001-2010 3 >20 9814 Varies with the 43.20 ND
year

Brazil Dos Santos, 2013 (k) 2011 1 ND 366 8 ND Tobacco growers
Brazil Farias, 2009 (1) 2001 3 15-19 5463 6.8 6.80 Adolescents
Brazil Gongalves-Silva, 2005 6 ND 2037 37.7 51.00 ND

2005 (m)
Brazil Kuhnen, 2009 (n) 2007 4 20-59 2022 30.1 52.20 ND
Brazil Lima, 2013 (o) 2011 4 18-50 711 7.6 100.00 Firemen
Brazil Marinho, 2008 (p) 2008 4 > 60 6961 18.8 44.00 ND
Brazil Martinelli, 2014 (q) 2007-2008 9 18-60 1516 19.85 43.20 ND
Brazil Menezes, 2008 (r) 2000-2005 3 20-25 5914 Varies with the 51.00 ND

year

Brazil Momino, 2003 (s) 2000 4 ND 412 ND 0.00 Pregnant Women
Brazil Monteiro, 2007 (t) 1989 4 ND 39 808 33.2 ND ND
Brazil Moreira, 1995 (u) 1991 1 ND 1091 34.9 ND ND
Brazil Sandin, 2010 (v) 2009 1 18-72 91000 32 50.80 ND
Brazil Santos, 2008 (w) 1982, 1993, 2004 5 ND 15332 Varies by year 0.00 Pregnant Women
Brazil Senger, 2011 (x) 2006 8 > 60 832 15.3 28.00 Elderly
Brazil Soussa, 2013 (y) 2010 10 ND 1084 ND ND
Brazil Zaitune, 2012 (2) 2001-2002 1 > 60 1954 12.2 47.40 Advanced age
Mexico Anaya Ocampo 1998-2001 1 11-24 2568 ND 34.00 Adolescents and

2006 (aa) young adults
Mexico Borges, 2014 (ab) 2012 11 69-79 2098 9.5 ND Elderly
Mexico Palipudi, 2012 (ac) 2010 1 15-65 13617 16 ND ND
Nicaragua Laux, 2012 (ad) 2007-2009 4 20-60 1355 31.3 ND ND
Uruguay Palipudi, 2012 (ae) 2010 1 15-65 5581 25 ND ND
ID = identification of the study; ND = no data.

2 Definitions of smoking: 1. at least one cigarette per day; 2. at least 100 cigarettes in their entire life and now smokes once a day or a few days; 3. active adolescent smoker; 4. variable
definition by the author; 5. active pregnant smoker; 6. active tobacco use at home; 7. smoking in the past month; 8. no data available; 9. at least one cigarette in the last six months (World
Health Organization definition); 10. current smoker regardless of number; 11. at least one cigarette in the last twelve months.
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TABLE 1. (Continued)...Characteristics of the included studies on smoking and income level
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TABLE 2. Risk of bias in the included studies?

Study Selbeigtslon Measgli;esment Conft?igr;dmg Comparability Statmhgﬂ;wethod Ciorﬂfellce;?f (slilﬁwsrr:frl;)
Ferrante, 2007 Low Low Low Moderate Moderate Low Low
Ferrante, 2011 Low Low Low Low Low Low Low
Abeldario, 2014 Low Low Low Low Low Low Low
Barros, 2011 Low Low Moderate Low Low Low Low
Barreto, 2013 Low Low Low Low Low Low Low
Batista, 2013 High Low Low Low Low Low High
Bortoluzzi, 2009 Low Low Low Low Low Low Low
Dall’Agnol, 2011 High Low Low Low Low Low High
De Lima, 2003 High High High High High High Very high
Dias-Damé, 2001 Not clear Low Low Low Low Low Moderate
Dos Santos, 2013 Low Low Low Low Low Low Low
Farias, 2009 High Low Low Low Low Low High
Gongalves-Silva, 2005 Low Low Moderate Moderate Moderate Low Low
Kuhnen, 2009 Low Low Low Low Low Low Low
Lima, 2013 High Low Low Low Low Low High
Marinho, 2008 Low Moderate Low Low Low Low Moderate
Martinelli, 2014 Low Low Low Low Low Low Low
Menezes, 2008 Low Moderate Low Low Low Low Moderate
Momino, 2003 High Low Low Low Low Low High
Monteiro, 2007 Low Low Low Low Low Low Low
Moreira, 1995 Low Moderate Moderate Low Low Low Moderate
Sandin, 2010 Low Low Low Low Low Low Low
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Santos, 2008 Moderate Low
Senger, 2011 Low Not clear
Soussa, 2013 Low Low
Zaitune, 2012 Low Low
Anaya 2006 High Low
Borges, 2014 High Low
Palipudi, 2012 Low Low
Laux, 2012 Low Low

High Low
High Low
High High
Low Low
Low Low
Low Low
Low Low
Low Low

Low Low Moderate
Low Low Moderate
Low Low High
Low Low Low
Low Low High
Low Low High
Low Low Low
Low Low Low

2 All studies are cross-sectional, except for Days-Damé (2011), which is a surveillance study.

TABLE 3. Comparison of smoking data according to income level, date the study
was conducted, country, mortality, and risk of bias in the studies

Category Number of studies OR 95% Cl
General 25 1.62 1.34-1.96
Decade conducted

1990-1999 16 1.03 0.85-1.25

2000-20009 2 1.82 1.60-2.06

2010-2012 1.48 1.33-1.64
Countries

Brazil 19 1.72 1.48-2.01

Mexico 4 1.09 0.55-2.17

Nicaragua 1 1.10 0.65-1.86

Uruguay 1 2.91 2.00-4.23
Gender

Female 4 1.65 1.11-2.47

Male 6 2.22 1.77-2.78
Bias risk

Low 71 1.60 1.42-1.80

Moderate 49 1.28 1.14-1.43

High 42 1.32 1.25-1.40

OR = odds ratio; 95% Cl = 95% confidence interval

In LAC, tobacco use represents the
third leading risk factor for death and lost
years of healthy life, just behind obesity
and high blood pressure, and is responsi-
ble for approximately 1 million deaths per
year (6). This risk factor is associated with
decreased productivity and a significant
impact on out-of-pocket expenses, which
contribute to the poverty of individuals
and their families (25).

The results are in line with the review
conducted in 2014 on tobacco and poverty
by the same group of authors, which ex-
plored the association at the international
level. The review confirmed that South
America has the highest association, with
an OR of 1.63 and a 95% confidence inter-
val of 1.17 to 1.94 (26). These data were
updated in this paper. The limited num-
ber of studies conducted in populations of
older adults or the elderly have also
shown the same clear inverse relationship
between low-income level and smoking,
whereas studies in adolescents have not

(26). Previous reports suggest that adoles-
cents from families in lower socioeco-
nomic levels, including those who live in
homes with a single parent, are at in-
creased risk of starting to smoke (27). The
result for the subgroup of studies with the
lowest bias risk produced the highest de-
grees of association (OR 1.60; 95% CI
1.42-1.80).

In response to the expansion of the
smoking epidemic, the Framework Con-
vention on Tobacco Control (FCTC) was
established, promoted by the World
Health Organization (WHO). At present,
180 countries are part of the FCTC and
168 countries have ratified it (28). The
FCTC provides important and effective
recommendations, such as taxation and
price regulation, labeling and packaging,
advertising, promotion, sponsorship,
monitoring, and fighting the illicit trade
of tobacco products. The highest level of
tobacco use in low social classes can be
explained by issues such as starting to

smoke at a younger age, fewer resources
available to stop smoking, and greater dif-
ficulties in successfully quitting (29, 30).

Increasing the price of a pack of ciga-
rettes is commonly used as a financial
disincentive to begin the habit, and it is
known that in poorer countries cigarettes
continue to be widely affordable (3). This
strategy demonstrated the ability to re-
duce tobacco use and improve the health
of the population; however, its impact
may differ depending on income level.

Although in this study the association
was greater in men, the findings also
point to women as an especially vulner-
able group in terms of the effect of pov-
erty on the habit. These regional
findings contrast with those observed at
the global level (26). For decades, to-
bacco companies have used various
marketing strategies that target women
in low socioeconomic brackets, such as
price discounts at the point of sale that
focus on the most inexpensive brands,
and the use of images depicting luxury.
Other factors, such as low-paying jobs,
living in single-parent households, low
educational levels, lack of social sup-
port, violence, and increased exposure
to second-hand smoke could even fur-
ther entice women in poorer societies to
start and continue smoking (31, 32). A
recent study by Hosseinpoor et al.,
which included a broad population
from 48 low- and middle-income coun-
tries that completed the Global Adult
Tobacco Survey (GATS), showed a
smoking distribution that differs be-
tween countries and socioeconomic
groups and is similar to what this
meta-analysis demonstrates (8).

Some of the strengths of this study in-
clude an exhaustive bibliographic search
using multiple databases, and strict cri-
teria for evaluating the quality of the
studies. To explore whether studies with
lower methodological quality reported
different ORs, sensitivity analyses were
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FIGURE 2. Meta-analysis of studies that report an association between the prevalence of current smoking and
income level (high versus low), by country.
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OR (95% Cl) Weight %

conducted. These studies demonstrated
that the low-risk group of studies
showed significantly higher associations
between current smoking and poverty
than the moderate- or high-risk group,
with no overlapping confidence inter-
vals. The random-effects model was
used, which anticipated high levels of
heterogeneity.

For the exposure variable, measure-
ments of direct monetary income were
used. This variable was measured by
income category (low, medium, and
high, or at least low and high if the
number of categories was even) at the
individual or family level (i.e., total
household income, minimum wage, a
more complex index that included
income in its measurements, among
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others). As mentioned above, the defini-
tions varied by author, which means
that income level strata should be inter-
preted more as an income gradient than
as precisely defined categories. The
poverty line was also considered a di-
rect measurement of poverty, since it
reflects the income needed to purchase a
basket of goods and services considered
essential to live (33).

There are some limitations in this re-
view. The observational nature of the
studies and the different definitions of
exposure and results gave rise to signifi-
cant heterogeneity in the majority of the
analyses. Nevertheless, pre-specified
subgroups were analyzed to address this
issue. Determining socioeconomic level
can be a challenge, since income levels

20.2

could act as a limited indicator due to
fluctuations over time. Different substi-
tute indicators could be used to over-
come these limitations, such as figures
on cigarette consumption, the level of
smoker studies, asset indices, and other
measurements related primarily to stan-
dard of living. Consumption data may
also be susceptible to measurement er-
rors, whereas data on assets and housing
are not (34). Several studies found that a
lower educational level was associated
with higher tobacco use in low- and mid-
dle-income countries (8, 35), but this
type of analysis was beyond the pro-
posed scope of this work.

In conclusion, the results of an exhaus-
tive systematic review that includes data
from different sources are presented.



Review

The results confirmed and quantified an
inverse relationship between income
level and the prevalence of current smok-
ing in the countries of LAC. These results
support the evidence that tobacco inflicts
greater harm among the most disadvan-
taged groups. Policies and interventions
focusing on smoking prevention are an
important component of national and in-
ternational efforts to improve the health
and wellbeing of the most vulnerable
populations.

It is clear that more needs to be done to
reduce tobacco use among the poor. To-
bacco use varies depending on income
level, which means that proactive control
of social inequality also benefits this as-
pect of health. These findings may be
useful to set priorities in tobacco control
policies. Efforts to help low socioeco-
nomic groups quit smoking will have a
positive long-term effect on quality of life
and life expectancy, as well as an imme-
diate effect on household expenditure,
which will increase available resources.

1.Ng M, Freeman MK, Fleming TD, et al.
Smoking prevalence and cigarette con-
sumption in 187 countries, 1980-2012.
JAMA. 2014;311(2):183-92.

2. Reddy P, Sewpaul R. Tobacco Control and
Health, 2014. Human Sciences Research
Council. Policy Brief Junio 2014. Available
at http://www.hsrc.ac.za/uploads/page-
Content /4989 /Tobacco%20Control.pdf.
Access in February 2016.

3. Eriksen M, Mackay J, Ross H. The tobacco
atlas. Fifth edition. The American Cancer
Society. Available at: http://3pk43x-313g-
grécyOlh3tctjh.wpengine.netdna-cdn.com/
wp-content/uploads/2015/03/TA5_2015_
WEB.pdf. Access in December 2015.

4.Tha P. Avoidable deaths from smoking: a
global perspective. Public Health Reviews.
2012;33:569-600.

5. Gajalakshmi CK, Jha, P, Ranson, K,
Nguyen, S. Global patterns of smoking
and smoking attributable mortality.
Oxford: Oxford University Press; 2000.

6.Lim SS, Vos T, Flaxman AD, Danaei G,
Shibuya K, Adair-Rohani H, et al. A com-
parative risk assessment of burden of dis-
ease and injury attributable to 67 risk
factors and risk factor clusters in 21 re-
gions, 1990-2010: a systematic analysis for
the Global Burden of Disease Study 2010.
Lancet. 2012;380(9859):2224-60.

7. Shafey O, Eriksen M, Ross H, JM. The to-
bacco atlas. 3rd ed. Atlanta, GA: American
Cancer Society, Bookhouse Group; 2009.

8. Hosseinpoor AR, Parker LA, Tursan
d’Espaignet E, Chatterji S. Social
Determinants of Smoking in Lowand

Bardach et al. ® Income levels and prevalence of smoking in Latin America

IECS estimates (Pichon-Riviere et al.,
personal communication) show that each
year, smoking accounts for nearly 34,000
million dollars of the health budgets of
Latin American countries. This by itself
represents an enormous quantity of re-
sources, but also accounts for a signifi-
cant proportion of the health budgets of
each country, ranging from 5.2% in Brazil
to 12.7% in Bolivia.

Even though the international evi-
dence is clear with regard to the benefits
of increased tobacco taxes, many coun-
tries, especially in LAC, have not been
able to sufficiently implement or expand
upon this measure. This may be partly
due to the lack of specific evidence at the
country level, which could lead to uncer-
tainty among decision makers regarding
the potential impact of this measure,
whether positive or negative.

The association between tobacco and
poverty should be regularly evaluated
over several decades, starting when the
effects of the policies suggested by the

10.

11.

12.

13.

14.

REFERENCES

Middle-Income Countries: Results from
the World Health Survey. PLoS ONE.
2011;6(5):e20331.

. Martire KA, Mattick RP, Doran CM, Hall

WD. Cigarette tax and public health: what
are the implications of financially stressed
smokers for the effects of price increases
on smoking prevalence? Addiction. 2011;
106(3):622-30.

Vézquez-Segovia LA, Sesma-Vazquez S,
Hernéndez-Avila M. El consumo de tabaco
en los hogares en México: resultados de la
Encuesta de Ingresos y Gastos de los
Hogares, 1984-2000 [Tobacco use in
Mexican households: results of the
Household Income and Expense Survey,
1984-2000]. Salud Publica Mex.
2002;44(1):s76-s81.

Anaya-Ocampo R, Arillo-Santillin E,
Séanchez-Zamorano LM, Lazcano-Ponce E.
Bajo desempefio escolar relacionado con la
persistencia del tabaquismo en una co-
horte de estudiantes en México [Poor
school performance associated with smok-
ing persistence among Mexican students].
Salud Publica Mex. 2006;48(1):s17-s29.
Best CM, Sun K, de Pee S, Sari M, Bloem
MW, Semba RD. Paternal smoking and in-
creased risk of child malnutrition among
families in rural Indonesia. Tobacco con-
trol. 2008;17(1):38-45.

World Health Organization. The World
Health Report : 2003: shaping the future.
Geneva: World Health Organization; 2003.
Pampel FC. Inequality, diffusion, and the
status gradient in smoking. Social
Problems. 2002;49:35.

WHO'’s FCTC are expected to change the
situation. The standardization of the de-
sign and criteria used for definitions
should be agreed upon in order to de-
crease the heterogeneity of studies. The
field open to future research includes
evaluating countries with limited data
and recognizing the effect of poverty on
tobacco use in certain poorly studied
subgroups, such as adolescents and
pregnant women.

Acknowledgements.

The authors

would like to thank Daniel Comandé
and Luz Gibbons for their valuable assis-
tance with bibliographic searches and
statistical analyses, respectively.

Conflict of interest. None declared.

Disclaimer. Authors hold sole respon-

sibility for the views expressed in the
manuscript, which may not necessarily
reflect the opinion or policy of the RPSP/
PAJPH or PAHO.

15.

16.

17.

18.

19.

20.

21.

22

Eriksen M, Mackay ], Ross H. The Tobacco
Atlas. Fourth Edition. American Cancer
Society, ed. Atlanta, GA: World Lung
Foundation; 2012.

Lopez AD, Collishaw NE, Piha T. A de-
scriptive model of the cigarette epidemic
in developed countries. Tobacco control.
1994;3(3):242-7.

Ciapponi A, Bardach A, Glujovsky D. A
systematic review of the link between to-
bacco and poverty. In: World Health
Organization, ed. Geneva: World Health
Organization. 2011.

Stroup DEF, Berlin JA, Morton SC, Olkin I,
Williamson GD, Rennie D, et al
Metaanalysis of observational studies in
epidemiology: a proposal for reporting.
Meta-analysis Of Observational Studies in
Epidemiology (MOOSE) group. JAMA.
2000,283(15):2008-12.

Glujovsky D, Bardach A, Marti SG,
Comandé D, Ciapponi A. PRM2 EROS: a
new software for early stage of systematic
reviews. Value in Health. 2011; 14(7):A564.
von Elm E, Altman DG, Egger M, Pocock
SJ, Gotzsche PC, Vandenbroucke JP,
et al. Strengthening the Reporting of
Observational Studies in Epidemiology
(STROBE) statement: guidelines for re-
porting observational studies. Ann Intern
Med. 2007;147(8):573-7.

Higgins JPT, Green S. Cochrane Handbook
for Systematic Reviews of Interventions
Version 5.1.0 The Cochrane Collaboration;
2011.

. Sanderson S, Tatt I, Higgins J. Tools for as-

sessing quality and susceptibility to bias in

Rev Panam Salud Publica 40(4), 2016


http://www.hsrc.ac.za/uploads/page-Content/4989/Tobacco%20Control.pdf
http://www.hsrc.ac.za/uploads/page-Content/4989/Tobacco%20Control.pdf
http://3pk43x-313ggr4cy0lh3tctjh.wpengine.netdna-cdn.com/wp-content/uploads/2015/03/TA5_2015_WEB.pdf
http://3pk43x-313ggr4cy0lh3tctjh.wpengine.netdna-cdn.com/wp-content/uploads/2015/03/TA5_2015_WEB.pdf
http://3pk43x-313ggr4cy0lh3tctjh.wpengine.netdna-cdn.com/wp-content/uploads/2015/03/TA5_2015_WEB.pdf
http://3pk43x-313ggr4cy0lh3tctjh.wpengine.netdna-cdn.com/wp-content/uploads/2015/03/TA5_2015_WEB.pdf

Bardach et al. ® Income levels and prevalence of smoking in Latin America

23.

24.

25.

26.

27

observational studies in epidemiology: a
systematic review and annotated bibliog-
raphy. 2007;36(3):666-76.

Fowkes F, Fulton P. Critical appraisal of

published research: introductory guide-

lines. BMJ. 1991;302(6785):1136-40.

DerSimonian R, Laird N. Meta-analysis in

clinical trials. Control Clin Trials. 1986;

7(3):177-88.

Ciapponi A, Bardach A, Glujovsky D, Aryj

P, Mazzoni A, Linetzky B, et al. Systematic

review of the link between tobacco and

poverty. Geneva, Switzerland: World

Health Organization, 2011.

Ciapponi A, editor. Systematic review of

the link between tobacco and poverty,

2014. Geneva: World Health Organization

Institute for Clinical Effectiveness and

Health Policy; 2014.

. Rueda-Jaimes GE, Camacho Lépez PA,
Rangel-Martinez AM, Campo-Arias A.
Prevalencia y factores asociados con el
consumo diario de tabaco en estudiantes
adolescentes [Prevalence and factors asso-
ciated with daily tobacco use among ado-
lescent students]. Revista Colombiana de
Psiquiatria. 2009;38:669-80.

Review

28. World Health Organization. Framework
Convention on Tobacco Control (FCTC).
Available at: http://www.who.int/fctc/
signatories_parties/es/. Access in October
2015.

Rodgers A, Corbett T, Bramley D, Riddell
T, Wills M, Lin RB, et al. Do u smoke after
txt? Results of a randomised trial of
smoking cessation using mobile phone
text messaging. Tobacco control. 2005;14  35.
(4):255-61.

Volpp KG, Gurmankin Levy A, Asch DA,
Berlin JA, Murphy JJ, Gomez A, et al. A
randomized controlled trial of financial
incentives for smoking cessation. Cancer
Epidemiol Biomarkers Prev. 2006;15
(1):12-8.

31. Greaves L, Barr V]. Filtered Policy: Women
and Tobacco in Canada. Winnipeg,
Manitoba: BC Centre of Excellence for
Women'’s Health; 2000.

Tehranifar P, Liao Y, Ferris J, Terry M. Life
course socioeconomic conditions, passive
tobacco exposures and cigarette smoking
in a multiethnic birth cohort of U.S.
women. Cancer Causes Control. 2009;
20(6):867-76.

33. Onwujekwe O, Hanson K, Fox-Rushby J.
Some indicators of socio-economic status
may not be reliable and use of indices
with these data could worsen equity.
Health Economics. 2006;15(6):639-44.
Montgomery MR, Gragnaloti M, Burke K,
Paredes E. Measuring Living Standards
with Proxy Variables. Demography. 2000;
37(2):155-74.

Palipudi KM, Gupta PC, Sinha DN, Andes
LJ, Asma S, McAfee T, et al. Social
Determinants of Health and Tobacco Use
in Thirteen Low and Middle Income
Countries: Evidence from Global Adult
Tobacco Survey. PLoS ONE. 2012;7(3):
€33466.

29. 34.

30.

32.

Manuscript received on 24 February 2016. Revised
version accepted for publication on 30 March 2016.

RESUMEN

Niveles de ingreso y
prevalencia de tabaquismo
en América Latina: revision

sistematica y metaanalisis

Palabras clave

Objetivo. Determinar la relacién entre la prevalencia de consumo actual de tabaco y
los niveles de ingresos monetarios de fumadores en América Latina y el Caribe (ALC).
Meétodos. Se realiz6 una bisqueda sistematica en bases de datos incluyendo MEDLINE,
EMBASE, CENTRAL, SOCINDEX y LILACS. Se incluyeron estudios de ALC publica-
dos desde enero 1989 hasta diciembre de 2015. Se realizaron analisis de subgrupos
planeados por década calendario de los datos, pais, riesgo de sesgo, sexo y grupos de
edad.

Resultados. De un total de 1 254 estudios evaluados por texto completo se incluyeron
29 articulos, de los cuales 25 fueron incorporados en metaanalisis. Todos los estudios
incluidos fueron de corte transversal o de vigilancia, la mayoria provenientes de Brasil
y de México.

Un bajo nivel de ingresos se asocié con una mayor prevalencia de tabaquismo activo
(odds ratio [OR] 1,62; intervalo de confianza de 95% [IC95%] 1,34-1,96) con respecto al
nivel alto (referencia). Se observé una tendencia de efecto dosis-respuesta: nivel medio
de ingresos (OR 1,23; IC95% 1,00-1,52) y nivel bajo de ingresos (OR 1,64; IC95% 1,17-
2,30). Esta asociacién fue mayor en hombres (OR 2,22; IC95% 1,77-2,78) que en mujeres
(OR 1,6; IC95% 1,11-2,47).

Conclusiones. Se observé una relacién inversa entre el nivel de ingresos y la prevalen-
cia de consumo de tabaco. Se requieren mayores esfuerzos para determinar esta rela-
cién en poblaciones especiales como adolescentes o embarazadas. Esta investigacion
puede ser titil para los decisores politicos al mejorar las estrategias de control del
tabaco y para caracterizar cuestiones de equidad en la salud ptblica.

Uso de tabaco; equidad; economia de la salud.
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