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Abstract
Background: Despite available information on trends in behavioral factors for Brazil and Argentina, little
is known about the association of these trends with mortality. Understanding this association is
important to avoid early deaths. Therefore, we aimed to evaluate temporal trends in behavioral risk and
protective factors in Brazil and Argentina, and to assess their association with overall and cause-speci�c
mortality rates.

Methods: Ecological study with data from two population surveys from Brazil and Argentina. Weighted
prevalence of tobacco smoking, excessive alcohol consumption, fruit and vegetable consumption and
physical activity for the 27 Brazilian state capitals and for the 23 Argentinean provinces were used as
behavioral factors. Information on overall mortality as well as cardiovascular diseases and cancer
mortality for the year 2015 was collected from national mortality banks of both countries. Estimated
prevalence rates were used to describe trends in behavioral factors from 2006 to 2014 in Brazil, and from
2005 to 2013 in Argentina, while Pearson’s correlation and linear regression models were used to assess
their association with overall and cause-speci�c mortality rates.

Results: Brazil presented improvements in behavioral risk and protective factors: sharp decrease in
tobacco smoking prevalence (from 15% to 9%), increase in regular fruit and vegetable consumption (from
28% to 36%), and increase in physical activity (45% to 51%). In Argentina, results were more
disappointing: small reduction in tobacco smoking (from 55% to 50%) and decrease in physical activity
(from 55% to 45%). In both countries, excessive alcohol consumption remained stable, with increase only
among women. The association between behavioral factors and mortality showed that in those Brazilian
capitals with higher prevalence of regular consumption of fruits and vegetables, there were lower overall
mortality rates. Strati�cation by gender revealed that signi�cant results were only found among women.

Conclusion: Prevalence of regular consumption of fruits and vegetables increased in Brazilian capitals
and was associated with lower overall mortality rate, suggesting a positive impact of Brazilian policies to
improve dietary intake patterns on its population’s mortality. Approaches focusing on behavioral factors
are especially needed in Argentina to reach similar results of those seen in Brazil.

Background
Noncommunicable chronic diseases (NCDs) account for 71% of global deaths and more than three-
quarters of all deaths in low- and middle-income countries (LMIC) (1,2). Most NCDs deaths are caused by
cardiovascular diseases (CVD) (17.9 million people annually) and cancers (9.0 million) (1); both of them
are health issues caused by genetic, physiological, environmental and behavioral factors (1,3). NCDs also
account for the majority of deaths (most notably CVD and cancers) in Latin America and the Caribbean
(4), a region that comprises �fty independent countries with 640 million inhabitants (5).

In Argentina and Brazil, two of the biggest Latin American countries which, along with Colombia and
Mexico, have two-thirds of the Latin American population and three-quarters of the regional gross
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domestic product (GDP) (5), NCDs are also responsible for a large proportion of total deaths. In Argentina,
NCDs were the reason for 79.3% of all deaths in 2009 (6), and their main causes were CVD, cancers,
diabetes and respiratory illnesses (7–9). Brazil faces a similar scenario; NCDs have been leading causes
of years lived with disability and deaths in the last three decades, and in 2016 the two main causes of
years of life lost and deaths were CVD and cancers (10).

NCDs are mostly associated with behavioral factors, such as tobacco smoking, excessive alcohol
consumption, unhealthy feeding habits and physical inactivity. Despite global efforts made to prevent
and control these risk factors (11–15), their occurrences remain high, especially in LMIC (11,16–18). For
example, global exposure to smoking declined by more than 25% in the last decades (16), although the
number of smokers remains high in some regions as a result of demographic growth. Additionally,
approximately 80% of the 1.1 billion smokers worldwide live in LMIC (19). As regards excessive alcohol
consumption, total per capita alcohol consumption has increased in people aged ≥15 years old and is
expected to increase in the Americas, Southeast Asia, and the Western Paci�c, reaching 6.6 liters in 2020
and 7.0 liters by 2025 (11).

Even with slight improvements in eating habits and physical activity (PA) in recent years, consumption of
unhealthy foods and sedentarism are still high. A recent study showed a global increase in
ultraprocessed food and drink product sales, mainly in LMIC (20). In Brazil, there was an increase in
consumption of fruits and vegetables (F&V) from 2008 to 2015, but it started to fall again in 2016 (21).
Concerning PA, 23% of global adult population is insu�ciently physically active (12), and this rate is even
higher in the Americas, reaching almost 50% of the adult population (17).

Considering that behavioral risk factors for NCDs are modi�able, an important way to prevent and control
these diseases is to focus on reducing their prevalence. Moreover, monitoring progress and trends of
behavioral risk and protective factors is important to guide policy and priorities in order to avoid early
deaths (1). Therefore, the aim of this study was to evaluate temporal trends in behavioral risk and
protective factors in Brazil and Argentina, and to assess their association with overall and cause-speci�c
mortality rates.

Methods
Design and sample

This is an ecological study with data from two cross-sectional population surveys that have taken place
in Brazil and Argentina. It evaluated 27 Brazilian cities (the 26 state capitals and the Federal District) and
23 Argentinean provinces (the Federal District was included in the Buenos Aires province). Both studies
occur regularly in each country and are aimed at investigating risk factors for NCDs.

The Brazilian survey, called Surveillance of Risk and Protective Factors for Chronic Diseases (‘Vigitel’ in
the Brazilian acronym), is a population-based survey of adults (18 years or older) who live in the 26
Brazilian state capitals and the Federal District and have a landline telephone. To be eligible to participate
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in the study, the selected adult must live in the corresponding selected house. Since 2006, Vigitel has
been conducted annually and has interviewed more than 40,000 individuals every year.

Vigitel uses a sampling process that is probabilistic and strati�ed into two steps: random selection of
house landline telephone numbers and random selection of a person to be interviewed. In this study, we
used data from 2006 and 2014 Vigitel editions. In order to ensure a maximum error of 2% points for
prevalence estimates of the study risk factors, more than 2,000 telephone interviews were conducted in
each city in 2006, in a total of 54,369 individuals. The number of interviews dropped slightly in 2014;
more than 1,500 interviews in each city, in a total of 40,853 individuals (22,23).

The Argentinean survey, called National Survey of Risk Factors (‘ENFR’ in the Argentinean acronym), is
held every four years in the 23 Argentinean provinces and in the Federal District. It is also a population-
based survey of adults, but unlike Vigitel, its interviews are conducted in selected households but not by
phone. The sampling process of this survey is conducted in four steps: the �rst three steps are part of the
Muestra Maestra Urbana de Vivendas da República Argentina, which is a probabilistic selection of areas
with 2,000 inhabitants or more. The last step is the random selection of an adult to answer the
questionnaire. In our study, we used information from 2005 and 2013 ENFR editions. In both ENFR
editions used here, more than 1,000 interviews were conducted in each Argentinean province, in a total of
more than 40,000 individuals (8,24).

Behavioral risk and protective factors

We included tobacco smoking and excessive alcohol consumption as risk factors of our study. The
classi�cation of tobacco smoking was based on individuals who self-reported as smokers at the time of
the interview. Excessive alcohol consumption was considered as the single-time consumption, at least
once in the last thirty days, of �ve or more doses of alcohol for men and four or more doses for women.

PA and regular consumption of F&V were the behavioral protective factors included in our study. We
considered as physically active those individuals who have reported 150 minutes or more of any PA per
week. This classi�cation was based on PA recommendations for this age group (25). Regular
consumption of F&V was de�ned as the consumption of at least one portion of F&V in �ve or more days
a week. Regular consumption of F&V was only assessed in Brazil because of conceptual differences in
the questions designed to evaluate this information between 2005 and 2013 in Argentina, which did not
enable a comparison.

For both behavioral risk and protective factors, prevalence in each capital/province was de�ned as the
total number of people classi�ed with a particular condition, divided by the total number of individuals
and multiplied by 100. We also calculated gender-strati�ed prevalence of behavioral risk and protective
factors (total number of men/women classi�ed with a particular condition, divided by the total number of
men/women and multiplied by 100). All prevalence rates were estimated using weighting factors,
considering the complex sampling of both surveys, using the command ‘svy’ in Stata.
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Socioeconomic and demographic factors

Information about socioeconomic and demographic characteristics associated with exposures and
outcomes were included as potential confounders of our study. As socioeconomic factors, we included
the Human Development Index (HDI) and educational level of each capital/province. Data on HDI were
collected from the Brazilian Institute of Geography and Statistics for Brazil (for the year 2000) (26), and
from the National Report on Human Development for Argentina (for the year 2001) (27). Educational level
was de�ned with a basis on the estimated prevalence of individuals who completed high school, at least.
As demographic factors, we included the average age of respondents as well as the distribution of gender
in each capital/province.

Overall and cause-speci�c mortality rates

Information on overall and cause-speci�c mortality in 2015 was collected from national mortality banks
of both countries. The inclusion of mortality information for the year 2015 was made considering a small
latency period between the time of exposure to behavioral factors (from 2006 to 2014 in Brazil, and from
2005 to 2013 in Argentina) and the outcome, which could increase robustness to assess causality. In
Brazil, data were collected from the Mortality Information System of the Ministry of Health. In Argentina,
data were gathered from the Department of Statistics and Health Information of the Ministry of Health. In
both countries, we collected information on mortality by place of residence and by age group.

Information on cause-speci�c mortality was determined for deaths from CVD and cancers. We included
these two cause-speci�c mortalities since they are the main causes of deaths in Brazil and Argentina.
Mortality for CVD included the following codes of the 10th revision of the International Classi�cation of
Diseases (ICD-10) (28): I10-I15 (hypertensive diseases), I20-I25 (ischemic heart diseases), I49-I50 (heart
failure), I60-I69 (cerebrovascular diseases), I70 (atherosclerosis) and I74 (embolism and arterial
thrombosis). Mortality for cancers included all the codes referent to neoplasm and tumors (from C00 to
D48).

Overall mortality rate was calculated by dividing the number of deaths in each capital/province in 2015
by the total population in that year, multiplied by 1,000. Cause-speci�c mortality rates were calculated by
dividing the total number of deaths from CVD or cancer in 2015 by the total population in that year,
multiplied by 100,000. The total population for each capital/province in 2015 was determined using
population estimates calculated by the Brazilian Institute of Geography and Statistics (29) and the
National Institute of Statistics and Census of Argentina (30). All the gender-strati�ed mortality rates were
also calculated.

Statistical analysis

            We used average prevalence and 95% con�dence intervals (95%C.I.) to describe the prevalence of
behavioral risk and protective factors from 2006 to 2014 in Brazil, and from 2005 to 2013 in Argentina,
strati�ed by the �ve geographical regions of each country. Analysis of Variance with repeated measures
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(repeated-measures ANOVA) was used to assess differences in prevalence of behavioral risk and
protective factors according to the geographical regions. In addition, we assessed second-order
interactions between geographical region and study year in order to check whether there was variation in
temporal trends in behavioral factors between the two time-points in each country, according to region.
Signi�cant interactions characterized regional differences in temporal trends of behavioral factors.

            The association of behavioral risk and protective factors with overall and cause-speci�c mortality
rates was based on models using mean exposure across the two time-points as a summary (31,32), and
it was performed in two steps. In the �rst step, we used Pearson’s correlation coe�cient, and correlation
coe�cients were classi�ed as low (0.0-0.3), moderate (>0.3-0.7) and high (>0.7-1.0). Even with slowly
asymmetry in outcomes distributions, we decided to use this test on the basis of the central limit theorem
(33).

            After that, adjusted linear regression models were tested to check whether signi�cant associations
were independent of socioeconomic and demographic factors. Linear regression models were adjusted
for HDI, educational level, and gender distribution in Brazil; and for HDI, educational level, average age,
and gender distribution in Argentina. We did not include average age in Brazilian models since Brazilian
mortality rates were standardized according to the Argentinean population, using the direct
standardization method (33). This method allows the estimation of Brazilian mortality rates if Brazil
presents the same age- and gender-structure of the Argentinean population.

            In all analyses, we checked the Variance In�ation Factor (VIF) to assess collinearity in the tested
models. All analyses were performed using the statistical package Stata, version 16.1.

Results
Risk factors

There was a decrease in the prevalence of tobacco smoking in both countries. In Brazil, from 2006 to
2014, overall prevalence of tobacco smoking fell from 15.2% (95%C.I. 14.2% to 16.2%) to less than 10%
(9.4%; 95%C.I. 8.3% to 10.4%). Such decrease was larger in the North region, i.e., the one which comprises
Amazonian forest, while the South always presented higher prevalence (Figure 1A). These results were
similar when strati�ed by gender, with the difference that prevalence of tobacco smoking was higher in
men than in women; almost twice as high in 2014 (from 19.5% to 12.3% in men, and from 11.4% to 6.8%
in women) (Supplementary �gure 1A & 1B).

In Argentina, prevalence of tobacco smoking has also fallen in the 8-year-period being analyzed, but that
decrease was slighter: from 54.6% to 50.1% from 2005 to 2013. There was no difference in decrease in
tobacco smoking according to the Argentinean regions (p-value for interaction = 0.580) (Figure 1B). As
with the �nding for Brazil, prevalence of tobacco smoking was higher in men than women in all regions
(Supplementary �gure 2A & 2B).



Page 7/23

Regarding excessive alcohol consumption, this behavior was stable in both countries. In Brazil, overall
prevalence was 16.8% in 2006 and 16.4% in 2014. The evolution of excessive alcohol consumption
statistically differed among the Brazilian regions: the North and the Northeast had a decrease while the
Midwest, the Southeast and the South, the three richest regions in the country, showed an increase (p-
value for interaction <0.001) (Figure 1C). Interestingly, even though prevalence was around three times as
high in men, there was a percentage increase in this behavior in women in the 8-year-period, from 8.0% in
2006 to 8.8% in 2014, although without statistical difference (p-value = 0.236) (Supplementary �gure 1C
& 1D).

In Argentina, the scenario was very similar to the one in Brazil. Prevalence of overall excessive alcohol
consumption was stable (it ranged from 10.4% in 2005 to 11% in 2013), with differences within
Argentinean regions (Figure 1D). The prevalence was much higher in men (18.9% in 2005 and 18.6% in
2013) than in women (from 2.5% in 2005 to 4.1% in 2013); among women, there was an increase in
excessive alcohol consumption in all regions except in Cuyo (Supplementary �gure 2C & 2D).

Protective factors

            There was an increase in the overall prevalence of PA from 2006 to 2014 in Brazil (from 45.3% to
51.5%). The North region had the largest increase (p-value for interaction = 0.020) (Figure 2A). When the
results were strati�ed by gender, we found that men had higher prevalence than women, and for both
males and females, such increase statistically differed among regions (Supplementary Figure 3A & 3B).

            On the other hand, there was a decrease in prevalence of PA in Argentina from 2005 to 2013. The
rate of individuals who reported practicing PA for 150 minutes or more per week dropped almost 10%
points: from 54.5% to 45.4%. Such decrease in PA was larger in the Northeast, the Northwest and in Cuyo
(Figure 2B). A similar scenario was found when the results were strati�ed by gender, with men presenting
higher prevalence of PA but a larger decrease in this practice. In men, decreased PA was also more
evident in the Northeast, the Northwest and in Cuyo, with no differences according to region for women
(Supplementary Figure 4A & 4B).

Finally, regular F&V consumption increased substantially in Brazil from 2006 to 2014, from 27.8% to
36.2%. This increase statistically differed among Brazilian regions; it was sharper in the North region,
where prevalence of regular consumption almost doubled in that period (p-value for interaction = 0.012)
(Figure 2C). The gender-strati�ed results showed an increase in F&V consumption for both men and
women in all Brazilian regions, but it was larger in the North region. It should be noted that regular
consumption of F&V was always higher among women when compared to men (Supplementary Figure
3C & 3D).

Overall and cause-speci�c mortality rates

            Table 1 shows that overall and cause-speci�c mortality rates in Brazilian capitals were lower when
compared to the Argentinean provinces. In addition, both countries presented a similar scenario: regional
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differences with richer regions presenting higher mortality rates, and CVD being the main cause of death.
After standardization of Brazilian mortality rates according to the Argentinean population, Brazilian
overall and cause-speci�c mortality rates increased. This result indicates that if Brazil had presented the
same age- and gender-distribution of Argentinean population, its mortality rates would have been higher.

Crude and adjusted associations between behavioral factors and mortality rates

            Correlation analyses showed that only behavioral protective factors presented signi�cant
correlations with mortality rates in Brazil. There were negative and moderate correlations of F&V
consumption and prevalence of PA with overall and CVD mortality. Nevertheless, strati�cation by gender
showed that while correlation between F&V and overall and CVD mortality rates were signi�cant for both
males and females, correlation with PA was signi�cant for women only (Table 2).

            In Argentina, however, only risk factors have been correlated with the mortality rates included in our
analyses. In the overall population, there was a negative and moderate correlation between prevalence of
excessive alcohol consumption and mortality from CVD. Strati�cation by gender showed that prevalence
of excessive alcohol consumption correlated negatively and moderately with cancer and CVD mortality
rates in men. In addition, prevalence of tobacco smoking also correlated negatively with CVD mortality in
men (Table 2).

            Adjusted linear regression models showed that prevalence of F&V consumption remained
negatively associated with mortality rates in Brazilian capitals: an increase of 1% point in regular F&V
consumption resulted in less 0.07 death per 1,000 inhabitants. Strati�cation by gender showed that
signi�cant results were found for women only: an increase of 1% point in F&V consumption caused less
0.08 death per 1,000 inhabitants and less 1.17 deaths by cancer per 100,000 inhabitants, regardless of
capital’s HDI and education level (Table 3). In Argentina, almost all signi�cant effects were attenuated
after adjustment for confounders. Just one effect remained: surprisingly, an increase of 1% point in
prevalence of excessive alcohol consumption resulted, on average, in less 6.09 CVD deaths per 100,000
inhabitants (Table 3).

Discussion
This ecological study, which assessed temporal trends in behavioral risk and protective factors and their
association with mortality rates in two of the biggest countries in South America, has revealed interesting
and important results from a public health perspective. The most relevant �nding was a negative
association between regular F&V consumption and mortality rates in Brazilian capitals. The Brazilian
cities with higher prevalence of regular F&V consumption between 2006 and 2014 presented lower overall
mortality rates, regardless of HDI and educational level. Our study also revealed that this association was
only found among women after gender strati�cation. Results for women also showed that higher
prevalence of regular F&V consumption was negatively associated with mortality from cancer.
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            Previous studies have indicated positive effects of F&V consumption on mortality rates (34–36). A
recent meta-analysis of sixteen prospective cohort studies showed an inverse association between higher
intake of F&V and overall and CVD mortality (36). Additionally, a study conducted in Australia showed a
negative association between F&V consumption and all-cause mortality (35), while a study from Eastern
Europe showed that F&V intake was inversely associated with stroke mortality (37).

            Data from 18 countries, including Brazil and Argentina, also showed an inverse association
between intake of fruits, vegetables and legumes, and total and cardiovascular mortality. Nevertheless, no
association was found when only South American countries were analyzed (38). In Brazil, CVD and all-
cause mortality attributable to dietary intake increased from 1980s to 2009, but it was related to
increases in consumption of ultraprocessed food and decreases in F&V consumption in this period (39).

Importantly, unlike the above-mentioned research studies, our study detected such association at the
populational level. The negative association between F&V consumption and mortality rates at the
ecological level can be partly explained by the increase in the prevalence of F&V consumption in Brazilian
capitals in the last decade. From 2006 to 2014, prevalence of regular F&V consumption in Brazil
increased more than 30%, and consumption was always higher among women. This increase may be
result of several strategies adopted in Brazil to improve dietary intake patterns of the Brazilian population,
e.g., the National Food and Nutrition Policy launched over 20 years ago (40), the Food Purchase Program,
the National School Feeding Program (41), in addition to the Global Strategy for Healthy Eating, Physical
Activity and Health (42) and the National Health Promotion Policy (43). Moreover, Brazil was one of the
�rst countries to implement a food guide for its population in 2006, and in 2014, the Brazilian Ministry of
Health launched an updated food guide focusing on a reduction in the consumption of ultraprocessed
foods (44) Therefore, the positive impact of F&V consumption on mortality rates seen in our study may
be a consequence of these above-mentioned strategies adopted in the last years, which increased regular
F&V consumption by the Brazilian population.

Brazil also succeeded in increasing prevalence of PA in the 8-year-period covered by our study. In 2014,
more than 50% of adults living in Brazilian capitals reported at least 150 minutes of PA per week. In
contrast, there was a reduction in PA in Argentina from 2005 to 2013. Differences in frequency of PA can
be explained by differences in strategies to increase this practice in the two countries. Implementation of
programs to encourage PA as well as mobilization and support for this practice have been some of the
priority strategies for health promotion in Brazil since the early 2000s. Along with the implementation of
the Global Strategy for Healthy Eating, Physical Activity and Health in 2004 (42) and the National Health
Promotion Policy in 2006 (43), two other initiatives were undertaken: the Family Health Support Center
was created to support the consolidation of primary health care in Brazil (45), and the Health Academies
Program was launched to create public places with infrastructure, equipment and quali�ed professionals
in order to promote self-care and support PA (46). All these strategies and programs have helped Brazil to
increase its prevalence of PA, mainly in the state capitals.
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In Argentina, on the other hand, policies to include and support PA started to be implemented a little later,
more speci�cally at the beginning 2010s, when the Healthy Argentina National Plan (Plan Nacional
Argentina Saludable) was created. This policy was reinforced by the creation of the National Program to
Fight Against Sedentarism in 2013 as well as the National Plan for Healthy Eating in childhood and
adolescence for prevention of overweight and obesity (ASI Plan) in 2019 (47). Perhaps the effects of
these strategies were not captured by our study, as we have observed a decrease in PA from 2005 to 2013
in Argentina, when the policies were just starting to be implemented. Nevertheless, data from the 2018
ENFR showed an increase in PA in Argentina (48), which may be indicative of a positive effect of these
policies on prevalence of PA.

The positive impact of different types of PA on mortality rates has been found for a cohort study with
130,000 individuals from high-income, middle-income and low-income countries. In middle-income
countries, e.g., Brazil and Argentina, moderate and high PA were associated with lower risk of mortality
and major CVD (49). In our study, the increased prevalence of PA observed from 2006 to 2014 resulted in
lower overall and cancer mortality rates in Brazilian women. Nevertheless, the effect has been attenuated
after adjustment for HDI and educational level. This attenuation might have been due to socioeconomic
differences among Brazilian capitals: those capitals with higher PA rates are precisely those with higher
HDI and educational level, where mortality rates by NCD are also higher.

Regarding tobacco smoking, prevalence reduced by almost 40% from 2006 to 2014 in Brazil (from 15.2%
to 9.4%). In comparison, the reduction of tobacco smoking in Argentina was much slighter: a decrease of
only 8% (from 54.6% to 50.1%). However, how has Brazil achieved such a positive result in prevalence of
tobacco smoking? Since 2003, when Brazil adopted the Tobacco free initiative MPOWER, the country has
taken several actions to reduce this behavior; for example, ban on smoking in public places and means of
transportation, smoking cessation treatment, warnings on cigarette packages, ban on cigarette
advertisements in the media and at points of sale, and cigarette tax that accounts for more than 80% of
the total price of cigarettes, which establishes Brazil as the country with the highest cigarette tax of all
members in the Americas region (13).

On the other hand, tobacco smoking rates in Argentina are still some of the highest in South America
(50), despite the reduction from 2005 to 2013 observed in our study. Tobacco free initiatives adopted in
Argentina were much more modest when compared to Brazil, which may explain differences in tobacco
reduction in both countries. In Argentina the WHO Framework Convention on Tobacco Control was also
signed in 2003 but it has not been rati�ed again. Only in 2011 did the country approve Law number
26,687, which regulates advertising, promotion and consumption of tobacco products and provides a free
smoke environment. The cost of cigarettes in Argentina was among the cheapest in the world (around 1
USD a pack of 20 cigarettes) until 2016, when the tax on cigarettes and other tobacco by-products was
increased (51). Even so, the Argentinean legislation has important gaps; for example, it allows advertising
at points of sale and commercial publications for people or institutions that participate in the tobacco
production and consumption chain (48).
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Both countries presented a similar scenario in trends of excessive alcohol consumption in the last
decade: heterogeneity among regions, higher prevalence among men but a sharper increase among
women. Although, historically, women have consumed less alcohol than men, this scenario is quickly
changing around the world. In Europe, for example, alcohol consumption is increasing gradually among
young women (52). This change in women’s behavior can be attributed to the evolution of women’s role in
the society of the 21st century, with greater gender equality.

While previous studies have demonstrated a link between excessive alcohol consumption and mortality
(53–55), we were not able to �nd any association in Brazil. In Argentina, however, an intriguing
association remained signi�cant after adjustment for confounders: those Argentinean provinces with
higher prevalence of excessive alcohol consumption presented lower mortality from CVD. Moderate wine
consumption has been suggested to improve cardiovascular health (56,57) and wine has been declared a
national drink in Argentina (Law 26.870/13) and exempt of taxes imposed to other alcoholic beverages,
which can stimulate its consumption. As the questionnaire used in ENFR measured self-reported alcohol
consumption, people might have overestimated their consumption, and this could be a reason for this
intriguing result seen in our study.

Unavailability to assess regular F&V consumption in Argentina was the biggest limitation of our study.
The questions regarding F&V consumption in the 2005 and 2013 ENFR were different; for this reason,
they do not allow comparisons between the two time-points evaluated here. In addition, self-reported
information for all behavioral factors analyzed may be considered another limitation of our study.
Nevertheless, self-reported information about important risk factors (such as tobacco smoking, alcohol
consumption and dietary intake) presents good reliability in epidemiological studies (58).

Ecological studies use group-based data, which results in loss of information or concealment of details at
the individual level. An additional problem related to ecological studies is the heterogeneity of exposures
or covariates within groups, which is not fully captured due to the group-based distribution (59).
Therefore, results showed in our study must be carefully interpreted as the observed associations may
differ from the associations at individual level within groups of the same population. Nevertheless, we do
not believe in ecological fallacy here since the positive effects of F&V consumption on mortality have
already been demonstrated in individual-level investigations, as we described above. A last limitation of
our study is the low proportion of Brazilian households with landline telephones (35% in 2014), since
Vigitel is a survey conducted by phone. However, Vigitel deals with this issue using sampling weights to
adjust the sample distribution with landline telephone to the reference population (60,61). Finally, despite
all the limitations, analyses based on national population surveys from two of the biggest Latin American
countries, studying an association hardly explored in both countries, can be considered a strength of our
study.

Conclusion
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In conclusion, prevalence of regular F&V consumption increased in Brazilian capitals and was associated
with lower overall mortality rate. This result suggests a positive impact of Brazilian policies to improve
dietary intake patterns on mortality, mainly in women, for whom F&V consumption was also associated
with cancer mortality. Additionally, our study also showed improvement in prevalence of PA and tobacco
smoking, particularly in Brazil. Approaches focusing on reduction of tobacco smoking and sedentarism
are especially needed in Argentina in order to reach similar results of those seen in Brazil.

Declarations
Consent for publication

No individual’s detail, images or video are included in the manuscript. Then, the consent to publish is not
applicable.

Availability of data and material

All data from VIGITEL and ENFR are publicly available. Data from VIGITEL can be obtained at
http://svs.aids.gov.br/bases_vigitel_viva/vigitel.php, while ENFR data can be assessed at
http://www.indec.gov.ar/bases-de-datoss.asp. Mortality information from both countries are also publicly
available. Brazilian mortality information can be assessed at
http://tabnet.datasus.gov.br/cgi/deftohtm.exe?sim/cnv/obt10uf.def. Argentinean mortality information
can be gathered in the Department of Statistics and Health Information of the Ministry of Health
(http://www.deis.msal.gov.ar/).

Competing interests

The authors declare that they have no competing interests.

Funding

This study was conducted without any fund from national or international agencies.

Authors’ contribution

LPS proposed the idea, downloaded and prepared the datasets from Brazil and Argentina, performed the
analyses and drafted the manuscript. FOM and AAS helped in the mortality datasets organization, in the
analyses procedures and drafted the manuscript. VRA helped to take all information from Argentina,
helped in the analyses procedures and drafted the manuscript. All authors read and approved the �nal
manuscript.

Acknowledgements

We would like to thank all participants of VIGITEL and ENFR as well as the interviewers and �eld-workers
of these two surveys.

http://svs.aids.gov.br/bases_vigitel_viva/vigitel.php
http://www.indec.gov.ar/bases-de-datoss.asp
http://tabnet.datasus.gov.br/cgi/deftohtm.exe?sim/cnv/obt10uf.def
http://www.deis.msal.gov.ar/


Page 13/23

Ethics approval and consent to participate

VIGITEL and ENFR were approved by the National Research Ethics Commission from both Brazil and
Argentina. No administrative permissions and/or licenses were needed to access the data used in our
research, since all the information was publicly available.     

Abbreviations
CVD: Cardiovascular diseases; 95%C.I.: 95% Con�dence intervals; ENFR: National Survey of Risk Factors;
F&V: Fruits and vegetables; GDP: Gross domestic product; HDI: Human Development Index; ICD-10:
International Classi�cation of Diseases – 10th revision; LMIC: Low- and middle-income countries; NCD:
Non-communicable diseases; Repeated-measures ANOVA: Analysis of Variance with repeated measures;
VIF: Variance In�ation Factor; WHO: World Health Organization.

References
1. World Health Organization. Noncommunicable diseases [Internet]. 2018. Available from:

https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases

2. World Health Organization. Global action plan for the prevention and control of noncommunicable
diseases: 2013-2020. [Internet]. 2013 [cited 2019 Dec 17]. Available from:
http://apps.who.int/iris/bitstream/10665/94384/1/9789241506236_eng.pdf

3. Pan American Health Organization. Plan of action for the prevention and control of
noncommunicable diseases in the Americas 2013-2019. PAHO HQ Library Cataloguing-in-Publication
Data; 2014.

4. De Maio FG. Understanding chronic non-communicable diseases in Latin America: towards an
equity-based research agenda. Glob Health. 2011;7(1):36.

5. Lotufo PA, Universidade de São Paulo, Brazil. Knowing for whom the bell tolls: acting locally and
thinking globally. Brazil, Latin America and the Global Burden of Diseases, 2015. Sao Paulo Med J.
2016 Dec;134(6):469–72.

�. World Health Organization. World health statistics 2010. Geneva: World Health Organization; 2010.

7. Galante M, Kon�no J, Ondarsuhu D, Goldberg L, O’Donnell V, Begue C, et al. Principales resultados de
la tercera encuesta nacional de factores de riesgo de enfermedades no transmissibles en Argentina.
Rev Argent Salud Pública. 2015;6(24):22–9.

�. Ministerio de Salud de la Nación, Instituto Nacional de Estadisticas y Censos. Tercera Encuesta
Nacional de Factores de Riesgo para Enfermedades no Transmisibles. 1st ed. Buenos Aires; 2015.

9. Ministerio de Salud de la Nación, Secretaria de Politicas, Regulacion e Institutos. Estadísticas Vitales.
Información Básica - Año 2009 [Internet]. Buenos Aires: Dirección de Estadísticas e Información;
2010. (5). Available from: http://www.deis.msal.gov.ar/wp-
content/uploads/2016/01/Serie5Nro53.pdf



Page 14/23

10. Marinho F, de Azeredo Passos VM, Carvalho Malta D, Barboza França E, Abreu DMX, Araújo VEM, et
al. Burden of disease in Brazil, 1990–2016: a systematic subnational analysis for the Global Burden
of Disease Study 2016. The Lancet. 2018 Sep;392(10149):760–75.

11. World Health Organization, World Health Organization, World Health Organization, Management of
Substance Abuse Team. Global status report on alcohol and health 2018. 2018.

12. World Health Organization, ProQuest (Firm). More active people for a healthier world: global action
plan on physical activity 2018-2030 [Internet]. 2018 [cited 2019 Dec 17]. Available from:
https://ebookcentral.proquest.com/lib/qut/detail.action?docID=5910089

13. World Health Organization. WHO Report on the global tobacco epidemic, 2019 [Internet]. World
Health Organization; 2019. Available from: https://www.who.int/tobacco/global_report/en/

14. World Health Organization. Physical activity [Internet]. 2019. Available from:
https://www.who.int/news-room/fact-sheets/detail/physical-activity

15. World Health Organization. Healthy diet [Internet]. 2019. Available from: https://www.who.int/news-
room/fact-sheets/detail/healthy-diet

1�. Forouzanfar MH, Afshin A, Alexander LT, Anderson HR, Bhutta ZA, Biryukov S, et al. Global, regional,
and national comparative risk assessment of 79 behavioural, environmental and occupational, and
metabolic risks or clusters of risks, 1990–2015: a systematic analysis for the Global Burden of
Disease Study 2015. The Lancet. 2016 Oct;388(10053):1659–724.

17. Hallal PC, Andersen LB, Bull FC, Guthold R, Haskell W, Ekelund U. Global physical activity levels:
surveillance progress, pitfalls, and prospects. The Lancet. 2012 Jul;380(9838):247–57.

1�. Vecchia CL, Majem LS. Evaluating trends in global dietary patterns. Lancet Glob Health. 2015
Mar;3(3):e114–5.

19. World Health Organization. Tobacco [Internet]. 2019. Available from: https://www.who.int/news-
room/fact-sheets/detail/tobacco

20. Vandevijvere S, Jaacks LM, Monteiro CA, Moubarac J, Girling‐Butcher M, Lee AC, et al. Global trends
in ultraprocessed food and drink product sales and their association with adult body mass index
trajectories. Obes Rev. 2019 Nov;20(S2):10–9.

21. Silva LES da, Claro RM. Tendências temporais do consumo de frutas e hortaliças entre adultos nas
capitais brasileiras e Distrito Federal, 2008-2016. Cad Saúde Pública [Internet]. 2019 May 20 [cited
2019 Dec 17];35(5). Available from: http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0102-
311X2019000605001&lng=pt&tlng=pt

22. Brazil, Ministério da Saúde. Secretaria de Vigilância em Saúde. Secretaria de Gestão Estratégica e
Participativa, Monteiro CA, Malta DC, Moura EC de, Moura L de, et al. Vigitel Brasil 2006: vigilância de
fatores e risco e proteção para doenças crônicas por inquérito telefônico. Brasília: Ministério da
Saúde; 2007.

23. Brazil, Ministério da Saúde, Secretaria de Vigilância em Saúde, Departamento de Vigilância de
Doenças e Agravos não Transmissíveis e Promoção da Saúde. Vigitel Brasil 2014 : vigilância de
fatores de risco e proteção para doenças crônicas por inquérito telefônico / Ministério da Saúde,



Page 15/23

Secretaria de Vigilância em Saúde, Departamento de Vigilância de Doenças e Agravos não
Transmissíveis e Promoção da Saúde. Brasília: Ministério da Saúde; 2015.

24. Argentina, Ministerio de Salud de la Nación, Dirección de Promoción de la Salud y control de
enfermedades no transmisibles. INDEC. ENFR 2005 - Documento para la utilización de la base de
datos [Internet]. Buenos Aires: Ministerio de Salud de la Nación; 2007. Available from:
https://www.indec.gob.ar/ftp/cuadros/menusuperior/enfr/doc_base_usuario_enfr2005.pdf

25. Global recommendations on physical activity for health. Genève: WHO; 2010.

2�. Brasil, Instituto Brasileiro de Geogra�a e Estatística. IBGE - Cidades e Estados [Internet]. 2010.
Available from: https://cidades.ibge.gov.br/

27. Programa Nacional de Naciones Unidas. Desarrollo Humano | El PNUD en Argentina. Objetivos de
Desarrollo Sostenible [Internet]. 2015. Available from:
http://www.ar.undp.org/content/argentina/es/home/library/human_development/

2�. World Health Organization. International statistical classi�cation of diseases and related health
problems. 2016.

29. Brasil, Instituto Brasileiro de Geogra�a e Estatística, Coordenação de População e Indicadores
Sociais. Projeção da População do Brasil por sexo e idade: 2000-2060 [Internet]. Available from:
https://ww2.ibge.gov.br/home/estatistica/populacao/projecao_da_populacao/2013/default.shtm

30. Argentina, Instituto Nacional de Estadisticas y Censos. Indicadores demográ�cos [Internet]. 2012
[cited 2019 Aug 2]. Available from: https://www.indec.gob.ar/nivel4_default.asp?
id_tema_1=2&id_tema_2=24&id_tema_3=84

31. Chen Y-H, Ferguson KK, Meeker JD, McElrath TF, Mukherjee B. Statistical methods for modeling
repeated measures of maternal environmental exposure biomarkers during pregnancy in association
with preterm birth. Environ Health. 2015 Dec;14(1):9.

32. Welten M, de Kroon MLA, Renders CM, Steyerberg EW, Raat H, Twisk JWR, et al. Repeatedly
measured predictors: a comparison of methods for prediction modeling. Diagn Progn Res. 2018
Dec;2(1):5.

33. Kirkwood B, Sterne J. Essential medical statistics. 2nd ed. Malden: Blackwell Science Ltd; 2003.

34. Du H, Li L, Bennett D, Yang L, Guo Y, Key TJ, et al. Fresh fruit consumption and all-cause and cause-
speci�c mortality: �ndings from the China Kadoorie Biobank. Int J Epidemiol. 2017 Oct
1;46(5):1444–55.

35. Nguyen B, Bauman A, Gale J, Banks E, Kritharides L, Ding D. Fruit and vegetable consumption and
all-cause mortality: evidence from a large Australian cohort study. Int J Behav Nutr Phys Act. 2016
Dec;13(1):9.

3�. Wang X, Ouyang Y, Liu J, Zhu M, Zhao G, Bao W, et al. Fruit and vegetable consumption and mortality
from all causes, cardiovascular disease, and cancer: systematic review and dose-response meta-
analysis of prospective cohort studies. BMJ. 2014 Jul 29;349(jul29 3):g4490–g4490.

37. Ste�er D, Pikhart H, Kubinova R, Pajak A, Stepaniak U, Malyutina S, et al. Fruit and vegetable
consumption and mortality in Eastern Europe: Longitudinal results from the Health, Alcohol and



Page 16/23

Psychosocial Factors in Eastern Europe study. Eur J Prev Cardiol. 2016 Mar;23(5):493–501.

3�. Miller V, Mente A, Dehghan M, Rangarajan S, Zhang X, Swaminathan S, et al. Fruit, vegetable, and
legume intake, and cardiovascular disease and deaths in 18 countries (PURE): a prospective cohort
study. The Lancet. 2017 Nov;390(10107):2037–49.

39. Rezende LFM de, Azeredo CM, Canella DS, Luiz O do C, Levy RB, Eluf-Neto J. Coronary heart disease
mortality, cardiovascular disease mortality and all-cause mortality attributable to dietary intake over
20years in Brazil. Int J Cardiol. 2016 Aug;217:64–8.

40. Brazil, editor. Política Nacional de Alimentação e Nutrição. 1a edição, 1a reimpressão. Brasília, DF:
Ministério da Saúde; 2013. 83 p.

41. Brazil, Departamento de Atenção Básica. Saúde na escola. 2009.

42. World Health Organization. Global strategy on diet, physical activity and health. World Health
Organization; 2004.

43. Brasil, Ministério da Saúde, Secretaria de Vigilância em Saúde, Secretaria de Atenção à Saúde.
Política Nacional de Promoção da Saúde. Ministério da Saúde; 2010.

44. Brasil, Ministério da Saúde. Guia alimentar para a população brasileira. Brasília, DF: Ministério da
Saúde; 2014.

45. Correia PCI, Goulart PM, Furtado JP. A avaliabilidade dos Núcleos de Apoio à Saúde da Família
(Nasf). Saúde Em Debate. 2017 Mar;41(spe):345–59.

4�. Sá GBAR de, Dornelles GC, Cruz KG, Amorim RC de A, Andrade SSC de A, Oliveira TP, et al. O
Programa Academia da Saúde como estratégia de promoção da saúde e modos de vida saudáveis:
cenário nacional de implementação. Ciênc Saúde Coletiva. 2016 Jun;21(6):1849–60.

47. Presidencia de la Nación. Plan Nacional de prevención del sobrepeso y la obesidad en niños, niñas y
adolescentes. 2019.

4�. Ministerio de Salud de la Nación, Instituto Nacional de Estadisticas y Censos. Cuarta Encuesta
Nacional de Factores de Riesgo para Enfermedades no Transmisibles. Ministerio de Salud de la
Nación; 2019.

49. Lear SA, Hu W, Rangarajan S, Gasevic D, Leong D, Iqbal R, et al. The effect of physical activity on
mortality and cardiovascular disease in 130 000 people from 17 high-income, middle-income, and
low-income countries: the PURE study. The Lancet. 2017 Dec;390(10113):2643–54.

50. Pan American Health Organization, World Health Organization. Report on tobacco control in the
region of the Americas 2018. PAHO HQ Library Cataloguing-in-Publication Data; 2018.

51. Ministerio de Salud de la Nación. Analisis de la reforma �scal de productos de tabaco en Argentina.
Ministerio de Salud de la Nación; 2018.

52. Thibaut F. Alert out on tobacco and alcohol consumption in young European women. Eur Arch
Psychiatry Clin Neurosci. 2018 Jun;268(4):317–9.

53. Schutte R, Papageorgiou M, Najlah M, Huisman HW, Ricci C, Zhang J, et al. Drink types unmask the
health risks associated with alcohol intake – Prospective evidence from the general population. Clin



Page 17/23

Nutr. 2020 Feb;S0261561420300571.

54. Spillane S, Shiels MS, Best AF, Haozous EA, Withrow DR, Chen Y, et al. Trends in Alcohol-Induced
Deaths in the United States, 2000-2016. JAMA Netw Open. 2020 Feb 21;3(2):e1921451.

55. The Health Ministry of the Republic of Buryatia, 670001 Ulan-Ude, Russia, B. S. B, A. S. M, The
Republican Narcology Dispensary of the Health Ministry of the Republic of Buryatia, 670033 Ulan-
Ude, Russia, I. Yu. T, The Federal State Budget Educational Institution of Higher Education “The
Federal Research Center of Nutrition and Biotechnology”, 109240 Moscow, Russia, et al. The social
economical losses because of mortality due to alcohol-associated causes. Probl Soc Hyg Public
Health Hist Med [Internet]. 2020 Jan [cited 2020 Mar 17];28(1). Available from:
https://www.ncbi.nlm.nih.gov/pubmed/32119204

5�. Arranz S, Chiva-Blanch G, Valderas-Martínez P, Medina-Remón A, Lamuela-Raventós RM, Estruch R.
Wine, Beer, Alcohol and Polyphenols on Cardiovascular Disease and Cancer. Nutrients. 2012 Jul
10;4(7):759–81.

57. Costanzo S, Di Castelnuovo A, Donati MB, Iacoviello L, de Gaetano G. Alcohol Consumption and
Mortality in Patients With Cardiovascular Disease. J Am Coll Cardiol. 2010 Mar;55(13):1339–47.

5�. Chor D, Faerstein E, Alves MGM, Lopes C de S. How reproducible is self-reported information on
exposure to smoking, drinking, and dietary patterns? Evidence among Brazilian adults in the Pró-
Saúde Study. Sao Paulo Med J. 2003;121(2):63–6.

59. Morgenstern H. Ecologic Studies in Epidemiology: Concepts, Principles, and Methods. :21.

�0. Bernal RTI, Malta DC, de Araujo TS, Silva NN da. Inquerito por telefone: pesos de pos-estrati�cacao
para corrigir vicios de baixa cobertura em Rio Branco, AC. Rev Saúde Pública. 2013 Jun;47(2):316–
25.

�1. Battaglia MP, Frankel MR, Link MW. Improving Standard Poststrati�cation Techniques For Random-
Digit-Dialing Telephone Surveys. Surv Res Methods. 2008 Mar 30;Vol 2:11-19 Pages.

Tables
Table 1. Overall and cause-specific mortality rates in Brazilian capitals and Argentineans provinces (2015).   
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  Mortality rate

  Overall

(per 1,000)

By cancer

(per 100,000)

By CVD

(per 100,000)

  Mean (95%C.I.) Mean (95%C.I.) Mean (95%C.I.)

  Brazil

Geographical region 0.020 <0.001 0.010

   North 4.7 (3.9; 5.5) 76.6 (61.9; 91.4) 85.0 (63.7; 106.2)

   Northeast 6.1 (5.7; 6.4) 101.4 (91.9; 110.8) 127.3 (110.8; 143.7)

   Midwest 5.5 (4.0; 7.0) 105.1 (81.4; 128.8) 119.5 (75.3; 163.7)

   Southeast 6.6 (4.4; 8.7) 130.9 (110.2; 151.6) 144.1 (87.7; 200.5)

   South 6.0 (2.4; 9.6) 150.0 (61.3; 238.7) 130.8 (52.5; 209.0)

Total 5.7 (5.3; 6.1) 105.3 (94.1; 116.5) 118.0 (105.4; 130.7)

  Brazil (Standardized)1

Geographical region 0.474 0.176 0.725

   North 8.1 (6.3; 9.8) 135.1 (109.2; 161.0) 176.7 (129.7; 223.6)

   Northeast 7.6 (7.1; 8.2) 127.0 (117.2; 136.9) 172.6 (146.4; 198.7)

   Midwest 7.8 (6.0; 9.5) 144.4 (125.4; 163.3) 182.8 (135.7; 229.8)

   Southeast 7.0 (5.1; 8.9) 135.4 (118.5; 152.3) 158.2 (98.8; 217.7)

   South 6.6 (4.7; 8.5) 157.7 (107.1; 208.3) 148.2 (111.1; 185.2)

Total 7.6 (4.8; 10.9) 136.3 (128.6; 144.1) 170.3 (106.8; 263.4)

  Argentina

Geographical region <0.001 <0.001 <0.001

   Pampeana 8.4 (7.3; 9.5) 177.8 (152.1; 203.4) 193.4 (148.6; 238.3)

   Northwest 6.1 (5.6; 6.6) 93.5 (77.2; 109.9) 108.3 (73.3; 143.4)

   Northeast 6.3 (5.6; 7.0) 116.3 (96.3; 136.3) 141.6 (75.6; 207.5)

   Cuyo 6.9 (5.9; 7.8) 141.0 (121.9; 160.1) 176.7 (100.5; 252.9) 

   Patagonica 5.0 (3.7; 6.4) 117.3 (87.9; 146.8) 94.7 (67.8; 121.7)

Total 6.6 (6.0; 7.2) 129.3 (113.9; 144.7) 140.8 (119.1; 162.6)

CVD - Cardiovascular diseases.

95% C.I. - 95% Confidence interval 

1Standardized according to the Argentinean population’s sex- and age-distribution

Table 2. Crude correlations between behavioral factors and mortality rates in Brazilian capitals and Argentinean provinces.
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  Brazil Argentina

Overall 

r (p-value)

By cancer

r (p-value)

By CVD 

r (p-value)

Overall 

r (p-value)

By cancer

r (p-value)

By CVD 

r (p-value)

Overall population Overall population

Risk factors            

Tobacco smoking -0.07 (0.608) 0.22 (0.116) -0.03 (0.844) -0.18 (0.222) 0.04 (0.782) -0.16 (0.264)

             

Excessive alcohol consumption -0.18 (0.199) -0.08 (0.560) -0.21 (0.134) -0.23 (0.115) -0.23 (0.120) -0.36 (0.011)

            -

Protective factors            

Consumption of F&V -0.49 (<0.001) 0.05 (0.732) -0.39 (0.003) ---- ---- ----

             

Physical activity -0.28 (0.037) 0.10 (0.455) -0.29 (0.036) -0.06 (0.757) -0.06 (0.710) 0.01 (0.964)

             

  Males Males

Risk factors            

Tobacco smoking -0.05 (0.725) 0.19 (0.167) 0.05 (0.736) -0.27 (0.059) -0.09 (0.545) -0.31 (0.032)

             

Excessive alcohol consumption -0.11 (0.424) -0.16 (0.243) -0.16 (0.239) -0.24 (0.106) -0.29 (0.048) -0.43 (0.002)

             

Protective factors            

Consumption of F&V -0.42 (0.002) 0.12 (0.380) -0.32 (0.017) ---- ---- ----

             

Physical activity -0.23 (0.089) 0.11 (0.418) -0.26 (0.062) -0.05 (0.737) -0.12 (0.417) -0.03 (0.821)

             

             

  Females Females

Risk factors            

Tobacco smoking -0.09 (0.510) 0.18 (0.196) -0.13 (0.343) -0.06 (0.704) 0.16 (0.282) 0.00 (0.989)

             

Excessive alcohol consumption -0.07 (0.633) 0.05 (0.706) -0.13 (0.334) 0.04 (0.783) 0.09 (0.527) 0.01 (0.972)

             

Protective factors            

Consumption of F&V -0.50 (<0.001) -0.06 (0.674) -0.42 (0.001) ---- ---- ----
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Physical activity -0.28 (0.040) -0.01 (0.965) -0.29 (0.032) -0.02 (0.907) 0.04 (0.765) 0.05 (0.761)

CVD - Cardiovascular diseases; F&V - Fruits and vegetables

r - Pearson’s correlation coefficient

Table 3. Adjusted linear regression models between behavioral risk and protective factors and overall and cause-specific mortality rates
in Brazilian capitals and Argentinean provinces.
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  Brazil

  Overall 

β (95% C.I.)

By Cancer

β (95% C.I.)

By CVD 

β (95% C.I.)

  Overall population1

Consumption of F&V -0.07 (-0.13; -0.02) -0.88 (-1.85; 0.10) -1.64 (-3.38; 0.10)

  -    

Physical activity 0.00 (-0.09; 0.10) 0.28 (-1.30; 1.85) -0.08 (-2.90; 2.75)

       

  Male2

Consumption of F&V -0.03 (-0.09; 0.02) -0.36 (-1.43; 0.70) -0.66 (-2.47; 1.15)

       

Physical activity -0.02 (-0.09; 0.06) 0.48 (-1.00; 1.95) -0.84 (-3.35; 1.66)

       

  Female2

Consumption of F&V -0.08 (-0.14; -0.03) -1.17 (-2.09; -0.25) -1.62 (-3.26; 0.02)

       

Physical activity -0.07 (-0.15; 0.01) -0.76 (-2.15; 0.62) 1.20 (-3.61; 1.21)

       

  Argentina

  Overall

β (95% C.I.)

By Cancer

β (95% C.I.)

By NCD

β (95% C.I.)

  Overall population3

Tobacco smoking -0.01 (-0.04; 0.02) -0.19 (-0.99; 0.62) -1.38 (-3.07; 0.32)

       

Excessive alcohol consumption -0.01 (-0.09; 0.07) 1.27 (-0.77; 3.32) -3.57 (-7.94; 0.80)

       

  Males4

Tobacco smoking -0.01 (-0.04; 0.02) -0.39 (-1.29; 0.51) -2.96 (-5.97; 0.03)

       

Excessive alcohol consumption -0.01 (-0.06; 0.05) 0.62 (-1.03; 2.26) -6.09 (-11.48; -0.70)

       

  Females4

Tobacco smoking -0.04 (-0.08; 0.00) -0.33 (-1.08; 0.42) -2.55 (-5.80; 0.69)

       

Excessive alcohol consumption -0.08 (-0.25; 0.10) 1.11 (-2.32; 4.55) -4.77 (-19.96; 10.42)
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CVD - Cardiovascular diseases; F&V - Fruits and vegetables; 95% C.I. - 95% Confidence interval.

1Adjusted for Human Development Index, education and gender distribution.

2Adjusted for Human Development Index and education.

3Adjusted for Human Development Index, education, age and gender distribution.

4Adjusted for Human Development Index and education and age.

Figures

Figure 1

Prevalence of risk factors in Brazil and Argentina according to geographical regions.
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Figure 2

Prevalence of protective factors in Brazil and Argentina according to geographical regions.
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