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ABSTRACT

OBJECTIVE: To analyze the time trend of sweetened beverages consumption among Brazilian
adults in 26 capitals and the Federal District, from 2007 to 2021, with focus on the most recent
period (2015 to 2021).

METHODS: Data from the Sisterma de Vigildncia de Fatores de Risco e Prote¢do para Doengas
Cronicas por Inquérito Telefonico (Vigitel - Surveillance System of Risk and Protection Factors for
Chronic Diseases by Telephone Survey)were used to conduct a time-series analysis (n = 731,683).
The prevalence of regular consumption (five or more days/week), average daily consumption
(milliliters) and nonconsumption of sweetened beverages were analyzed. Prais-Winsten regres-
sion models were used to calculate temporal trends of the indicators for the complete set of the
evaluated population and by sociodemographic characteristics (sex, age group, schooling and
development level of the geographic region of residence).

RESULTS: Between 2007 and 2021, a reduction in the prevalence of regular consumption
(-1.23 pp/year) and daily average consumption (-8.62 milliliters/year) of sweetened beverages was
observed. However, between 2015 and 2021, this downward trend did not continue. The preva-
lence of adults who reported not consuming sweetened beverages increased (1.14 pp/year, for
2007-21), although this trend was not significant in the most recent period.

CONCLUSIONS: The consumption of sweetened beverages among Brazilian adults decreased
in the 15 years studied. However, this reduction was not observed more recently, suggesting that
further actions must be adopted in the country so that the trend observed in the total period
is maintained.

DESCRIPTORS: Sweetened Beverages. Health Surveys. Chronic Diseases. Public Health.
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INTRODUCTION

Sweetened beverages (SB) have been widely associated with excessive weight gain and non-
communicable diseases (NCD)'. SB consumption is related to unhealthy diets, considering
that sugar is consumed usually in large quantities, increasing the diet’s energy density. In
addition, the calories provided by SB have lower nutritional value and provide less satiety
than solid foods"” The consumption of artificially SB, such as diet, light and zero drinks,
also indicates potential health risks® Therefore, public policies to reduce the consumption of
SB have been proposed and enforced by the World Health Organization (WHO) for several
years®. The examples include SB taxation, restrictions on SB marketing and promotion of
nutritional education actions to decrease SB consumption as well as combat obesity and
NCD, which are already in force in some countries*.

SB consumption varies by gender, age, geographic location and socio-economic status, with a
higher prevalence among men, young adults, people with lower education level and residing in
metropolitan areas®”. Brazil experienced a significant reduction in SB consumption between
2007 and 2016°%, While the causes of such reduction are not entirely clear, this may be attributed
to increased awareness of the health risks involved in the SB consumption, especially due to an
intensification of actions in primary health care’ " and the publication of clear dietary guidelines™.
On the other hand, it was noted that the prevalence of Brazilians who consumed these drinks on
five or more days of the week remained high (16.5%)®. Furthermore, most initiatives have been
weakened or even stopped during the political and economic crisis experienced by the country
since 2015, potentially impacting the reduction in SB consumption observed until that moment.
There has been areduction in investments in social and health policies, impacting several health
indicators, along with an increase in unemployment and inflation'*'*.

In addition, the continuous surveillance of consumption is also justified by the recent
ongoing discussion on tax reform in Brazil'>. What is expected in this new reform is to make
the system fairer and guarantee selective taxes on products harmful to health, penalizing
sectors that profit at the expense of the health of the population and the environment'?, as
already indicated by international health entities'® and already applied in several countries
with positive results in this context. Thus, our study aimed to analyze a time trend in SB
consumption among Brazilian adults in the 26 capitals and Federal District, from 2007 to
2021, with a special focus on the most recent period (2015 to 2021).

METHODS

Study Population and Sampling

Data from the Sistema de Vigildncia de Fatores de Risco e Protegdo para Doengas Cronicas por
Inguérito Telefonico (Vigitel - Surveillance System of Risk and Protection Factors for Chronic
Diseases by Telephone Survey), between the years of 2007 and 2021 (n = 731,683), were used to
conduct a time-series analysis. This system was implemented in 2006 by the Brazilian Ministry
of Health (MoH) to collect self-reported health information of risk and protective factors for
NCD among the adult population (= 18 years) of Brazilian capitals and Federal District".

From 2007 to 2019, the system established a minimum sample size of approximately 2 thousand
interviews annually in each city to obtain, with a 95% confidence interval and a maximum
error of 2%, the frequency of any factor in the adult population. In 2020 and 2021, due to
the difficulties imposed by the COVID-19 pandemic to data collection, a minimum sample
size of one thousand individuals was used, increasing the expected sampling error to 4%. A
probabilistic sample of adults living in households served by at least one landline telephone
is drawn in each city per year. The sampling process consisted of a random selection of 10
thousand landline telephones per city, with the identification of the eligible landline performed
in up to six attempts to contact on distinct days and hours. Then, one individual was randomly
selected for the interview, from among all adults in the household". More information on the
sampling process and data collection applied by Vigitel can be found in the annual reports”.
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Data Collection and Organization

The questionnaire was structured to allow a computer-assisted telephone interviewing
system. SB consumption was investigated based on the following questions:

a) “How many days a week do you usually drink soft drinks or artificial juice? (1-2;
3-4; 5-6 days/week; every day, including weekends; almost never; never)” for regular
consumption (=5 days/week, irrespective of the quantity consumed); and

b) “How many glasses/cans do you usually drink per day? (1; 2; 3; 4; 5; 6 or more; I don't
know)” for average daily SB consumption (milliliters per capita).

The latter question was not collected by Vigitel in 2017, therefore it was not possible to
analyze that year. The average daily consumption was calculated by multiplying the number
of days of the week that the consumption was reported (mean value of the reported range)
by the average amount consumed on a day (considering a glass equal to 300 milliliters), and
then dividing the result by the number of days in a week. This indicator considered only
individuals with > 1 days of SB consumption per week. Nonconsumption of SB (consumption
reported as “almost never” and “never”) was also considered.

The analyses were complemented with sociodemographic variables: sex (male; female), age
group (18-24; 25-34; 35-44; 45-54; 55-64; > 65 years), schooling (0-8; 9-11; > 12 years), and
development level of the geographic region of residence (less developed regions: North and
Northeast; more developed regions: Midwest, Southeast and South).

Data Analysis

The prevalence of regular SB consumption, the daily average consumption of SB (milliliters
per capita) and the prevalence of nonconsumption of SB were then estimated for each
year. Prais-Winsten regression models were conducted to investigate the presence of
significant linear trends for the total population and according to sociodemographic strata.
The statistical significance of the indicator’s trend in the period was assessed through the
regression coefficient, indicating the average annual rate of increase or decrease for each
indicator, expressed in percentage points per year (pp/year) for the prevalence of regular or
nonconsumption of SB, and milliliters per year (mL/year) for the daily average consumption
of SB. We considered significant those variations corresponding to a regression coefficient
statistically different from zero (p < 0.05).

Vigitel data includes weighting factors, one to correct the unequal probability of selection (when
the household has more than one landline telephone or more than one resident), and another
to equate the distribution of the population interviewed in each city (by sex, age and education)
to its entire population (based on census data and official projections for the population)"”.

Data organization, processing and statistical analyses were conducted with Stata software,
version 16.1, considering the design of the Vigitel sample.

Vigitel data is available for public access and use from the official page of the MoH and
do not allow the identification of interviewees (https://svs.aids.gov.br/download/Vigitel).
The data collection was authorized by the Brazilian Ethics Committee of the MoH (number
65610017.1.0000.0008) in June 2017.

RESULTS

Atotal of 731,683 Brazilian adults were interviewed from 2007 to 2021. A decrease on regular
consumption of SB, from 30.9% to 14.0% (-1.23 pp/year [p < 0.05]) was observed for the total
population. Such decrease was greater among men (-1.34 pp/year [p < 0.05]), adults aged
between 18 and 44 years (18-24 years: -1.60 pp/year [p < 0.05] ; 25-34 years: -1.46 pp/year
[p <0.05];35-44 years: -1.21 %/year [p < 0.05]), with more than nine years of study (9-11 years:
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-1.36 pp/year [p < 0.05]) and residents of less

12 or more years:

s

-1.35 pp/year [p < 0.05]

developed regions (-1.30 pp/year [p < 0.05]). Considering the most recent period (2015-2021),

reduction was observed only among two age groups (18-24 and 35-44 years), those with
9-11 years of schooling and those from less developed regions, with a lower magnitude of

reduction (Table 1).
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A similar scenario was observed regarding the daily average consumption (milliliters per
capita) of SB. At the beginning of the period (2007), Brazilian adults consumed a mean
430.4 mL of SB per day and, in 2021, this consumption reduced to 287.4 mL (-8.62 mL/year
[p < 0.05]). The decline was more intense among men (-10.32 mL/year [p < 0.05]), those aged
between 18 to 34 years (18-24 years: -10.48 mL/year [p < 0.05] ; 25-34 years: -9.74 mL/year
[p < 0.05]) and those with 9-11 years of schooling (-9.09 mL/year [p < 0.05]). A significant
reduction for the recent period (2015-2021) was observed only among men, individuals aged
18-24 years and those from less developed regions, with a lower magnitude of reduction
(Table 2). Finally, the nonconsumption of SB increased for the total population (from 30.4%
in 2007 to 41.3% in 2021, 1.14 pp/year [p < 0.05], in all strata (except for individuals aged >
65 years). This increase was greater in women (1.23 pp/year [p < 0.05]), those aged 18-44
years (18-24 years: 1.12 pp/year [p < 0.05] ; 25-34 years: 1.12 pp/year [p < 0.05] ; 35-44 years:
1.12 pp/year [p < 0.05]), with > 12 years of study (1.52 pp/year [p < 0.05]) and residents of
less developed regions (1.38 pp/year [p < 0.05]). Similar to the indicators presented above,
the increase in the most recent period was significant only among men (1.10 pp/year [p <
0.05]) (Table 3).

DISCUSSION

Trend analyses of SB consumption in Brazil in the past 15 years, with more than 730
thousand interviews, exposed relevant results. Initially, they confirmed the reduction in SB
consumption for the entire period (2007-2021). This reduction was consistent (observed
in two different indicators—percentage of regular SB consumption and daily average SB
consumption), and in all population strata, mainly until 2014. An analysis of the most recent
period (2015-2021) showed the stagnation of these indicators, allowing us to conclude that
the reduction is essentially due to the period between 2007 and 2014.

Although the recent period (2015-2021) includes only seven years, demanding caution in the
analysis of observed trends, the stagnation of indicators in this period should be considered
with a view to strengthen public health actions in the country. It is worth mentioning that
this evidence must be seen in a context in which other studies analyzing the trend of other
risk factors already identified a stagnation or even reversion of positive trends*#*°,

A previous study from our research group examined data from the same population and
reported a decrease in SB consumption between 2007 and 2016, and the downward trend
remained significant in the most recent period (2012-2016)%. By that moment, this positive
result was associated with the intensification of actions at the level of primary health care
in Brazil, such as the inclusion of dietitians in multidisciplinary health teams®, and the
School Health Program' (responsible for health promotion and disease prevention actions
in Brazil), as well as the publication the Dietary Guidelines for the Brazilian Population,
which recommends that ultra-processed foods be avoided, including SB**. However, most of
these initiatives have been weakened or even stopped after the political and economic crisis
experienced by the country since 2015"'*"°. Our results confirm our original hypothesis that
this change could affect the trend of reduction in SB consumption initially observed. Our five-
year update to the previous findings (adding information from 2017 to 2021) reinforced the
decreasing trend originally observed for the entire period (2007-2021), but also allowed us
to identify that this trend has weakened, without a significant variation in the most recent
period (2015-2021).

This change of scenery observed in Brazil since 2015, characterized by reduced investments
in social and health policies and increased unemployment and inflation, not only has
impacted the reduction in SB consumption but also precludes the adoption of measures to
promote the continuity of the decreasing trend, such as the taxation of SB, the imposition
of marketing restrictions or even restrictions on the commercialization and consumption of
SB in schools and public offices®? In fact, Brazil is still one of the countries that subsidizes
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the SB industry with wide tax incentives®. However, in an unprecedented move, a law
proposal has established a 20% increase in taxation on SB commercialization and imports.
The project has been approved in the first instances and is pending in the Federal Senate'>**.
Itis believed that the approval of such a project would be an important step towards reducing
the consumption of SB in Brazil, directly impacting the health of the population.

In 2021, 14.0% of the Brazilian adult population consumed SB five days a week, with an average
0f287.4 mL/day. A survey of sugar-SB consumption among adults of 187 countries reported
that the intake was higher in middle-income countries, such as Brazil, when compared with
those with high income or low income®. Solid evidence indicates the deleterious effect of
SB consumption on health, due to its association with cardiometabolic outcomes, such as
metabolic syndrome, weight gain, type 2 diabetes, and dental caries worldwide***. Following
the results presented for SB consumption, a recent population health monitoring showed
that Brazilian adults experienced the greatest obesity increase in recent times, from 11.8%
in 2006 to 22.4% in 2021—an increase of 90%—while diabetes jumped from 5.5% in 2006 to
9.1% in 2021".

Vigitel data are collected with high quality standards, representative of the adult population
in the most relevant urban areas in the country, allowing a detailed investigation on
trends over a 15-year period. However, some limitations must be considered. The data is
based on self-reported information obtained through telephone interviews, being more
susceptible to inaccuracies than dietary consumption directly measured. Moreover, the
Vigitel questionnaire does not include other types of mixed juices or nectars; however,
it was developed to be applied by telephone interview to large population samples'.
In addition, this method is used in similar health surveys, such as the Behavioral Risk
Factor Surveillance System (BRFSS), or in surveys of several risk factors, like the WHO
STEPwise approach (STEPS)*. Furthermore, the good validity and reproducibility of
the indicators have been previously verified®*. Another limitation includes the sample
restriction to individuals with a landline telephone in the capitals of Brazilian states and
FD, which is minimized by the weighting factors that allow extrapolating the results for
the total population®”.

The present study identified a decrease trend in the consumption of SB among Brazilian
adults in the 15 years studied (2007-2021). However, this reduction was not observed in
the most recent period (2015-2021). The adoption of public policies, mainly regulatory, is
needed to reduce consumption of SB, maintaining the trend observed throughout the study
period, given the higher prevalence of consumption in specific sociodemographic groups.
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