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Abstract

Objective: To analyse trends in sweetened beverages consumption among adults
in Brazil between 2007 and 2016.

Design: A time-series analysis, with data from the Surveillance System of Risk and
Protection Factors for Chronic Diseases by Telephone Survey (VIGITEL). The
prevalence of regular consumption (=5 d/week), the average daily consumption
(millilitres) and the prevalence of non-consumption of these beverages were
analysed. The temporal variations of the indicators were calculated by linear
regression. The analyses were performed for the complete set of the evaluated
population and stratified by sociodemographic characteristics.

Setting: Brazilian capitals and Federal District.

Subjects: Brazilian adults aged >18years (12 519 641).

Results: There was a reduction in both regular and average daily consumption of
sugar- and artificially sweetened beverages (-1-28 percentage points (pp)/year,
P=0-001 and —-9-63 ml/year, P=0-001, respectively). The same result regarding
regular consumption was found when only sugar-sweetened beverages were
analysed (-1-11 pp/year, P=0-011). Similar trends were identified in the stratified
analyses, with a greater magnitude of reduction among males, young adults, those
with higher schooling and residents of more developed regions. Coincidentally,

there was an increase in the prevalence of adults who did not consume sweetened SweetenedKEZ::rzgi:
beverages (1-54 pp/year, P=0-005). Soft drinks
Conclusions: The consumption of sweetened beverages decreased during the Obesity
period. However, a significant portion of the population still referred a daily Chronic diseases
consumption of these beverages. Public health

Over the past decades, non-communicable diseases
(NCD) have been emphasized as a major public health
problem, since they represent the leading cause of death
and disability among populations in developed and
developing countries’™. In 2016, these diseases
accounted for about three out of four deaths on a global
scale (72:3%), with a similar scenario in Brazil
(76-49%)™. This situation is partially driven by increases
in the prevalence of overweight and obesity®™, which,
in 2015, were directly responsible for about 4 million
deaths worldwide®. In Brazil, the prevalence of over-
weight went up from 31-1% in 1980 to 56-5% in 2016,
while the rise in the prevalence of obesity was even
more critical, from 6-6% in 1980 to 23-1% in 2016,
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representing an increase of more than 300 % in about 35
years™®.

The dietary pattern related to excessive weight gain and
NCD is characterized by the high consumption of ultra-
processed foods to the detriment of fresh and minimally
processed foods”. Ultra-processed foods are commonly
rich in free sugars (monosaccharides and disaccharides
added to foods and beverages by the manufacturer, cook
or consumer, and sugars naturally present in honey, syr-
ups, fruit juices and fruit juice concentrates)'”. In Brazil,
between 1987 and 2009, the consumption of ultra-
processed foods and beverages (such as sweetened bev-
erages (SB), biscuits and chips) increased significantly
(from 18-7 to 29-6 %), while the consumption of fresh and
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minimally processed foods (such as rice, beans, vege-
tables, eggs, roots and tubers) reduced from 44-0 to
38.9 9411

Among these products, SB (especially soft drinks and
artificial juices) have a recognized relationship with
excessive weight gain and NCD"*'® Extensive litera-
ture endorses this connection, highlighting not only the
extremely low nutritional value of these beverages, but
also their reduced capacity to promote satiety pro-
portionally to their energy content (in comparison to
solid items)'®. SB tend to figure among the major dietary
sources of free sugars in both developing and developed
countries”’ . In 2009, free sugars consumption in
Brazilian households reached 16-7% of total energy®®,
exceeding by 67 % the WHO recommended daily limit for
adults (10% of total energy)'?’. Although table sugar is
still the major contributor to this high sugar consumption,
the increase of about 200% (0-8 to 2:2%) in the con-
tribution of SB to the total energy purchased by Brazilian
households from 1987 to 2009 must be highlighted".
Current evidence also indicates potential health risks
related to the consumption of artificially sweetened
beverages (ASB), such as diet, light and zero versions,
proving these products are unlikely to be healthy alter-
natives to sugar-sweetened beverages (SSB)*"??. Thus,
reduction in the consumption of both types of SB has
been discussed as a way of curbing current levels of
obesity and NCD in Brazil"?®.

As no national food consumption survey is available in
the country since 2009, current estimates for the Brazilian
adult population rely mostly on data from the Surveillance
System of Risk and Protective Factors for Chronic Diseases
by Telephone Survey (VIGITEL)??. Therefore, the
objective of the present study was to analyse time trends in
SB consumption among adults in the Brazilian capitals and
the Federal District (FD) between 2007 and 2016.

Methods

Sampling and data collection

The current study is a time-series analysis based on data
from VIGITEL between 2007 and 2016, totalling 519 641
interviews. This system was implemented in 2006 by the
Ministry of Health to investigate, annually, risk and pro-
tective factors for NCD among the adult population (age
>18 years) of all state capitals and FD“?.

Information about the population’s health is obtained
through annual telephone surveys, in which a sample of
approximately 2000 individuals is interviewed in each
city per year of system operation, so the risk and pro-
tective factors for NCD can be assessed with a 95% CI
and a sample error of 2 percentage points (pp). For
specific estimates, by gender, a maximum of 3 pp is
expected. The VIGITEL sampling process is performed in
two stages. The first consists in the sampling of 5000
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landline telephones per city, followed by reorganization
in twenty-five replicas, each replica reproducing the
same proportion of lines by postal code (ZIP code) of the
original list. Each landline selected is contacted up to six
times in distinct days and hours (from 09.00 to
21.00 hours, including weekends and holidays) to verify
its eligibility. Non-residential lines, out-of-service lines
and lines that do not answer to any attempt of contact are
considered ineligible. At the second stage, one adult
among the residents of each household is sampled
(simple random sample) and invited to participate to the
survey.

According to the last national Demographic Census, in
2010, landlines telephones reached 60-8% (varying from
285 to 74-2 %) of the households existing in all twenty-six
Brazilian capitals and FD. Refusal rate was low, about
4-1% (varying from 2-2 to 5-8%). Weighting factors pro-
vided by the Ministry of Health equate the distribution of
the population interviewed by VIGITEL with that pre-
dicted for the entire adult population of each city. The
weighting procedure is executed in two steps. The first
step aims to correct the unequal probability of selection of
households with more than one landline telephone or
with more than one resident, and the second step aims to
equate the distribution of the population interviewed in
each city (by gender, age and schooling) to its entire
population (based on the official projections for each
year)(24).

The interviews were conducted through a computer-
assisted telephone interview system, where questions
were directly read from the screen of a video monitor and
the answers were immediately recorded in an electronic
form by a previously trained interviewer. This process
allows not only the immediate discrimination of invalid
responses and timing of the interview, but also the auto-
matic pass-through over issues that are not applicable due
to previous responses and the continuous feeding into the
system database*?.

Questions about sociodemographic characteristics,
smoking, overweight and obesity, food consumption,
physical activity, alcoholic beverages consumption, self-
assessment of health status, female cancer screening tests
and referred morbidity are addressed in the VIGITEL
system. Food consumption was investigated through
questions regarding the intake of markers of healthy and
unhealthy lifestyles. SB were taken as an unhealthy
marker®®. More details on the sampling process and data
collection employed by VIGITEL can be obtained from the
annual reports of the system?.

Variables of study and organization of data
Sweetened beverages (SB) were classified as: sugar-
sweetened beverages (SSB), i.e. regular soft drinks and
artificial juices; and artificially sweetened beverages (ASB),
i.e. diet, light or zero soft drinks and artificial juices.
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The information regarding the consumption of SB was
investigated by VIGITEL from 2007 onwards through three
questions: ‘How many days a week, do you usually drink
soft drinks or artificial juices? (1 to 2 days a week; 3 to
4 days a week; 5 to 6 days a week; every day, including
Saturday and Sunday; almost never; never)’; “What type?
(regular; diet/light/zero; both)’; ‘How many glasses/cans
do you usually drink per day? (1; 2; 3; 4; 5; 6 or more;
I don’t know). The question regarding the type of
beverage consumed was omitted in 2012, 2013 and 2014.

Two indicators were developed to represent the regular
consumption (>5d/week, independently of the quantity
consumed) of SB and SSB. Average daily consumption of
SB (millilitres per capita) was estimated by multiplying the
weekly prevalence of consumption (mean value of the
reported range) by the average amount consumed on a
given day, and then dividing the result by 7 (number of
days in a week). Only individuals with one or more days
of consumption of SB per week were considered. Finally,
a complementary indicator was created to represent non-
consumption of SB (consumption reported as ‘almost
never’ and ‘never’).

A set of five sociodemographic variables complemented
the analysis: gender (male; female), age group in years
(18-24; 25-34; 35-44; 45-54; 55-64; >065), schooling in
years of study (0-8; 9-11; >12 years), marital status (with
partner; without partner) and geographical region (North
and Northeast (less developed regions); Midwest, South-
east and South (more developed regions)).

Data analysis

The studied population was initially described according
to its sociodemographic characteristics. The prevalence of
regular consumption of SB and SSB, the average daily
consumption of SB and the prevalence of non-
consumption of SB were then estimated for each year.
All analyses were conducted for the entire population and
according to sociodemographic strata.

The presence of significant linear trends was investi-
gated through linear regression models. For each year, the
dependent variables were all four indicators (annual pre-
valence of regular consumption of SB; annual prevalence
of regular consumption of SSB; annual average daily
consumption of SB; annual prevalence of non-
consumption of SB) and the independent variables were
the years of data collection. The statistical significance of
the trends was evaluated using the regression coefficient,
which indicates the annual average rate of increase or
decrease of each (expressed in percentage points per year
or millilitres per year). Variations corresponding to a
regression coefficient statistically different from zero
(P<0:05) were considered significant.

The statistical software package Stata version 13.1 was
used to organize, process and analyse the data, con-
sidering the design of the VIGITEL sample at all stages.
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The VIGITEL was approved by the National Commis-
sion of Ethics in Research for Human Beings of the Min-
istry of Health (CONEP Opinion 355.590 of 26 June 2013
and certificate of presentation for ethics assessment
(CAAE) no. 16202813.2.0000.0008). Data are freely avail-
able for public access and use and do not allow identifi-
cation of the respondents®?.

Results

A total of 519 641 adults from the Brazilian capitals and FD
were interviewed by VIGITEL from 2007 to 2016. Most of
them were young adults (25-44 years old, about 45-3 %)
with up to 11 years of study (about 75-:3%). The dis-
tribution of the population in terms of marital status was
similar throughout the period and about two-thirds resided
in more developed regions. Significant changes were
observed in the prevalence of individuals in the older age
groups (45 years or older: from 359 to 40-6 %, P<0-001)
and with higher schooling (more than 9 years of study:
from 549 to 67:5%; 9-11 years: P=0-038; 12 years or
more: P<0-001). There was also a significant increase in
the prevalence of unmarried individuals (47-5 to 52-2 %,
P=0-005) and those living in less developed regions (33-6
to 35-3 %, P=0-008; Table 1).

In the complete set of the population, there was a
significant reduction of regular consumption (>5 d/week)
of SB, from 309 to 16:5% (-1-28 pp/year, P=0-001)
during the 10 years analysed. The decline in consumption
was even more pronounced in the most recent period
(2012-2016: —2-32 pp/year, P<0-001). A similar trend was
observed in all population strata. Greater reductions were
observed among men (-1-37 pp/year, P=0-001), those
with age between 18 and 44 years (18-24 years: —1-46 pp/
year, P=0-016; 25-34 years: —1-68 pp/year, P<0-001;
35-44 years: —1-22 pp/year, P=0-001), with more than 12
years of study (-1-70 pp/year, P<0-001), with a partner
(-1-33 pp/year, P<0-001) and residents of more devel-
oped regions (=1-36 pp/year, P=0-001; Table 2).

Among the individuals who reported regular con-
sumption (>5d/week) of SB, 90% consumed SSB (data
not shown). The prevalence of regular consumption of
SSB also decreased significantly, from 26-3 to 14-7 % (-1-11
pp/year, P=0-011). Once again, reduction was observed
in all strata, with a marked reduction among men (-1-24
pp/year, P=0-013), young adults (18-24 years: —1-29 pp/
year, P=0-040; 25-34 years: —1-39 pp/year, P=0-005;
35-44 years: —1-11 pp/year, P=0-037), those with
schooling between 9 and 11 years of study (-1-17 pp/year,
P=0-013), with a partner (-1-18 pp/year, P=0-000) and
resident in more developed regions (-1-14 pp/year,
P=0-011; Table 3).

The average daily consumption also decreased sig-
nificantly. In 2007, Brazilians consumed an average of
430-4ml SB/d and in 2016, this consumption declined to
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Table 1 Distributiont of the adult population (aged >18 years) from the Brazilian capitals and Federal District by sociodemographic
variables. VIGITEL, 2007-2016

Distribution of the studied population (%)

Incremental average,

Variable 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016  2007-2016 (pp/year) P value
Total (n) 55824 54353 54367 54339 54144 45448 52929 40853 54174 53210
Gender
Male 46-2 461 461 461 46-1 46-1 46-1 46-1 46-0 46-0 -0-01* 0-011
Female 538 539 539 539 539 539 539 539 540 540 0-01* 0-011
Age (years)
18-24 182 179 17.2 171 16-7 16-4 159 156 15.2 14-8 -0-37* <0-001
25-34 254 254 255 254 254 252 253 253 252 252 -0-03* 0-004
35-44 205 204 203 201 20-0 199 197 19-6 194 193 -0-14* <0-001
45-54 159 16-1 16-3 16-4 16-6 16-8 16-9 171 17-3 17-4 0-16* <0-001
55-64 102 10-4 107 109 1141 114 116 11-8 121 12.3 0-24* <0-001
>65 98 98 10-0 101 10-2 10-4 105 10-6 10-8 109 0-14* <0-001
Schooling (years)
0-8 450 437 420 406 388 368 366 359 346 325 -1.34* <0-001
9-11 35-1 347 358 358 367 385 375 381 38-1 35-9 0-30* 0-007
>12 198 216 22 235 245 247 259 259 273 31 1.04* <0-001
Marital status
With partner 52.5 502 513 516 493 510 488 503 477 478 -0-43* 0-005
Without partner 475 498 487 484 507 490 512 497 523 522 0-43* 0-005
Geographic region
North and 336 348 349 348 349 350 351 35.2 352 353 0-13* 0-008
Northeast
Midwest, 66-4 652 651 652 651 650 649 648 648 647 -013* 0-008
Southeast
and South

VIGITEL, Surveillance System of Risk and Protective Factors for Chronic Diseases by Telephone Survey; pp, percentage points.

*P<0-05.

1tWeighted percentage to adjust the sociodemographic distribution of the VIGITEL sample to the distribution of the adult population of each city estimated for

each year of study.

}Corresponding to the linear regression coefficient value of the indicator on the year of the survey.

287-6 ml/d (-9-63 pp/year, P=0-001). The reduction was
larger in the most recent period (-16-94 pp/year,
P=0-004). Over the 10 years analysed, the decline in the
amount consumed was also significant for all strata, except
for the most recent period (2012-2016) among adults aged
55 years or over. Unlike the prevalence of regular con-
sumption (Table 2), the average daily consumption in the
total period (2007-2016) decreased most intensely among
those with 11 years or less of schooling (0-8 years: —8-40
pp/year, P=0-014; 9-11 years: —10-20 pp/year, P=0-002;
Table 4).

Conversely, there was a significant increase in the pre-
valence of individuals who did not consume SB in the
entire population (30-4 to 34-2%, 1-54 pp/year, P=0-005)
and in strata analysed (except for individuals aged 65
years or over). This increase was more significant among
women (1:76 pp/year, P=0-005), with schooling higher
than 12 years (2:13 pp/year, P=0-001) and residents of
less developed regions (1-76 pp/year, P=0-004). There
was a similar increase across different ages and marital
status (Table 5).

Discussion

The systematic collection of information regarding the
consumption of SB in a sample of more than half a million
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adults residing in all state capitals and FD over a 10-year
period allowed the identification of a downward trend in
the consumption of SB by the Brazilian adult population.
There was a significant reduction in the regular con-
sumption and average daily consumption of SB (more
pronounced in the most recent period), as well as in the
regular consumption of SSB throughout the total period. A
similar trend was identified in all strata of the population,
with a greater magnitude of reduction among men, with
age between 18 and 44 years, individuals with higher level
of education and residents of more developed regions. In
the same sense, there was a significant increase in the
prevalence of adults who did not consume any type of SB,
especially among women, with higher schooling and
residents of less developed regions. The magnitude of this
increase was similar between different age groups.

The downward trend revealed among the results of the
present study represents an inversion of the situation
observed in the past decades in Brazil. Data from
Household Budget Surveys conducted in the main
metropolitan areas of the country since the 1980s show an
increase in the participation of SB in total food and bev-
erage acquisitions for household consumption (con-
sumption away from home was not considered) from
0-8% in 1987 to 2:8% in 2003. However, no further
increase was observed in the most recent survey con-
ducted in 2009 (consumption remained steady, at 2-7 %),
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Table 2 Prevalencet of the regular consumption (>5d/week) of sweetened beverages (including sugar- and artificially sweetened
beverages) among the adult population (aged >18 years) from the Brazilian capitals and Federal District by sociodemographic variables.

VIGITEL, 2007-2016

Prevalence of the regular consumption of sweetened beverages (%)

Incremental average, Incremental average,

2007-2016 2012-2016
Variable 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 (pp/year)t P value (pp/year)t P value
Gender
Male 357 307 293 300 320 298 267 239 224 196 -1.37* 0-002 —247* 0-001
Female 269 228 231 241 236 227 204 182 161 139 -1.20* 0-001 -2.20* 0-000
Age (years)
18-24 432 363 367 353 396 363 332 289 302 242 —1-46* 0-006 -2.73* 0-016
25-34 373 343 322 341 328 319 298 259 238 201 —1.68* <0-001 -2.96* <0-001
35-44 299 252 253 294 264 266 241 217 179 169 —1.22* 0-009 —2.55* 0-001
45-54 246 203 200 204 228 216 175 178 142 127 —0-98* 0-011 -213* 0-008
55-64 183 162 160 143 186 158 132 118 119 105 -0-76* 0-010 -1.20* 0-017
>65 170 112 130 129 141 121 114 101 94 99 -0-41* 0-036 -0-65* 0-040
Schooling (years)
0-8 281 236 228 229 253 249 221 180 166 159 —1.04* 0-010 —-2.35* 0-008
9-11 344 296 289 307 303 279 258 244 225 187 -1.33* 0-001 -217* 0-003
>12 311 270 271 276 266 245 211 194 169 146 -1.70* <0-001 —2:40* <0-001
Marital status
With partner 329 288 273 277 289 271 244 229 203 176 -1.33* 0-001 -2.31* <0-001
Without partner 291 240 247 259 260 248 221 187 175 153 —1.25* 0-003 -2.37* 0-001
Geographic region
North and 271 201 207 211 212 199 186 158 145 112 -1.12* 0-002 -2.15* 0-001
Northeast
Midwest, 329 298 288 299 309 292 258 235 214 194 -1.36* 0-001 —2.41* 0-001
Southeast
and South
TOTAL 309 264 260 268 275 260 233 208 190 165 —1.28* 0-001 -2.32* <0-001

VIGITEL, Surveillance System of Risk and Protective Factors for Chronic Diseases by Telephone Survey; pp, percentage points.

*P<0-05.

TWeighted percentage to adjust the sociodemographic distribution of the VIGITEL sample to the distribution of the adult population of each city estimated for

each year of study.

FCorresponding to the linear regression coefficient value of the indicator on the year of the survey.

contradicting the trend observed in most countries™?.

While more recent information is not available, as of 2010,
external sources (industry balances and market research-
ers) also indicate reductions in the production of SB and
demand retraction for these products(%_‘%m.

This reduction in the regular consumption and average
daily consumption of SB, together with the increase of
non-consumption, may represent an improvement in
quality of the Brazilian diet. However, the observed trends
should not lead to the conclusion that health risks are
surpassed, since in 2016 about one out of six adults
(16-5%) still consumed SB on a regular basis. This per-
centage represents almost 6 million individuals in the state
capitals and FD (or about 26 million people when con-
sidering the entire adult population of Brazil®") con-
suming SB almost daily or even every day. Furthermore,
inequities observed in the beginning of the studied period
were not surpassed. Higher prevalence of consumption
was seen among men, those in the younger age groups
and in the higher schooling levels during the entire period.
About 90 % of individuals reporting regular consumption
(>5d/week) of SB consumed SSB (exclusively or com-
bined with ASB). This prevalence held similar during the
entire study period (data not shown), indicating no sub-
stitution of SSB for those with reduced or null energy
content.

The deleterious effects of SB consumption are widely
highlighted in the scientific literature“'*3*3® A long-
itudinal study published in 2004, involving more than
50000 Americans, identified that women who increased
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their consumption of SSB and maintained a high level of
this consumption gained, on average, 8-0 kg of weight in a
period of 8 years, while those who decreased their con-
sumption and maintained a low level gained, in the same
period, 2:8kg®®. This causal relationship between SB
consumption and excessive weight gain was also identi-
fied in other longitudinal studies®>*®. In 2015, a meta-
analysis with data from seventeen longitudinal studies
(38253 individuals) identified an association between
habitual SB consumption (one daily serving) and a higher
incidence of type 2 diabetes mellitus (the incidence was
18% higher without adjustment for adiposity and 13%
higher after adjustment for potential mediators and con-
founders of adiposity)®?. In 2016, another meta-analysis
based on longitudinal studies (308420 individuals) indi-
cated an association between SSB consumption and
increased cardiovascular risk®”. Also, a growing body of
evidence has refuted the effectiveness of using ASB in
diets for weight loss®®, or even has associated their
consumption with health damage such as diabetes®*3”
dementia and stroke”. Following the high level of SB
consumption, all these conditions are widely present in
the Brazilian population. In 2016, more than half of the
adult population in the state capitals and FD was over-
weight (56:5%), while 23-1% was obese'®. Medical diag-
nosis of diabetes was referred by 89 %* and, in 2015,
CVD figured among the main causes of death®",

It is natural to believe that those conditions would be
impacted by the reduction in the consumption of SB.
Actions aiming to improve diet quality in the country have
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Table 3 Prevalencet of the regular consumption (>5 d/week) of sugar-sweetened beverages among the adult population (aged >18 years)
from the Brazilian capitals and Federal District by sociodemographic variables. VIGITEL, 2007-2016

Prevalence of the regular consumption of sugar-sweetened beverages (%)

Incremental average,

Variables 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2007-2016 (pp/year)i P value
Gender
Male 312 274 261 270 285 - - - 203 175 —1.24* 0-013
Female 221 19.2 199 207 202 - - - 141 12-.3 -1.00* 0-012
Age (years)
18-24 392 338 340 333 371 - - - 284 229 -1.29* 0-040
25-34 328 299 288 305 292 - - - 22.0 190 -1-39* 0-005
35-44 254 219 221 260 232 - - - 160 150 -1.11* 0-037
45-54 199 169 169 169 194 - - - 123 108 —-0-84* 0-037
55-64 12:5 135 12.2 113 14.4 - - - 9.0 8-2 -0-62* 0-041
>65 121 79 102 9-5 95 - - - 70 70 -0-30 0-121
Schooling (years)
0-8 245 213 206 211 229 - - - 14-6 139 -1.04* 0-017
9-11 309 269 265 280 278 - - - 210 178 -1.17* 0-014
>12 224 202 209 214 203 - - - 14.3 121 -113* 0-006
Marital status
With partner 283 255 241 248 254 - - - 184 160 -1.18* 0-006
Without partner 245 206 214 225 226 - - - 153 133 -1.07* 0-022
Geographic region
North and Northeast 241 181 190 194 194 - - - 134 105 -1.03* 0-015
Midwest, Southeast 275 256 24.8 259 265 - - - 189 17.0 -114* 0-011
and South
TOTAL 263 230 228 236 240 - - - 16-9 14.7 -111* 0-011

VIGITEL, Surveillance System of Risk and Protective Factors for Chronic Diseases by Telephone Survey; pp, percentage points.

*P<0-05.

1Weighted percentage to adjust the sociodemographic distribution of the VIGITEL sample to the distribution of the adult population of each city estimated for

each year of study.

FCorresponding to the linear regression coefficient value of the indicator on the year of the survey.

been intensified in the past decade“?, following the

strengthening of primary health care™® (including the
incorporation of nutritionists in multidisciplinary teams in
2008“") and supported by a complex set of policies and
frameworks?** = The latest edition of the Dietary
Guidelines for the Brazilian Population (2014) assertively
recommends that ultra-processed foods (including SB)
should be avoided®. All this allowed the incorporation of
food and nutrition education activities and healthy eating
promotion actions in the routine of primary health-care
centres®” and public schools®” through the country.
Although up to the moment no specific policy focuses on
SSB consumption reduction, general health and healthy
eating promotion actions may contribute to the adoption
of healthier attitudes by the population, which would
explain the downward trend found in the present
study®¥73925 In 2017, a study found similar results in
the Australian context®®. Another possibility is that the
rising rates of overweight and obesity would lead con-
sumers to search for healthier options of beverages®”.
Meanwhile, the exact role of these actions on the reduc-
tion of SB consumption is unclear, since no large-scale
effective study or concentrated effort against the con-
sumption of these beverages has been conducted.
Structural changes might also have influenced the
observed trends. Since 2015, Brazil is experiencing intense
political tension and economic crisis, impacting both the
price of food and the income of families, with potential
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reflection on SB consumption. In this period, the yearly
accumulated inflation for SB price was 12:6% in 2015,
9:0% in 2016 and 2:6% in 2017 (higher than the general
index: 10-7% in 2015, 5-4 % in 2016 and 2-9% in 2017)°%.
Currently, more than 50 million Brazilians (about 25 % of
the population) live below the poverty line (less than $US
550 per person per day)®” and 13 million are unem-
ployed (13-1 %), partially reversing the results of a decade
of strong economic development®.

Despite the observed reduction in consumption, 65-8%
of the adult population still referred weekly consumption of
SB in 2016, Thus, the next step involves the adoption of
strong regulatory actions (interventions made by the State in
public and private economic activities) for the control and
orientation of the market and protection of the public
interest. The imposition of taxes and advertising restrictions
over unhealthy foods and beverages was proposed by the
WHO, as well as in several other forums (such as profes-
sional associations and governments), about a decade
ago as important strategies to tackle the global obesity
epidemic®”?. In 2016, the WHO published a document
entitled Taxes on Sugary Drinks: Why Do It?, inviting all
countries to implement tax measures against the con-
sumption of these beverages. This document brings toge-
ther a basic set of evidence on taxation and its impacts,
supporting measures capable of increasing the final price of
these beverages by at least 20 %Y. SB taxation has already

been implemented in more than thirty countries®?, such as
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Table 4 Average daily consumption of sweetened beverages (including sugar- and artificially sweetened beverages) among the adult
population (aged >18 years) from the Brazilian capitals and Federal District by sociodemographic variables. VIGITEL, 2007-2016

Average daily consumption of sweetened beverages (ml/capita) Incremental average, Incremental average,

2007-2016 2012-2016
Variable 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 (pp/year)t P value (pp/year)t P value
Gender
Male 500-3 4187 418-3 408-0 424.9 407-1 389-3 3514 3622 3274 -11.37* 0-001 -18-65* 0-018
Female 3627 3185 3177 324-8 319-8 316-7 294.8 294.2 2751 2471 -8.32* 0-002 -15-89* 0-008
Age (years)
18-24 509-9 446-0 448-3 419-6 4629 4454 4057 3822 394.7 350-6 -11.24* 0-006 —20-06* 0-028
25-34 465-3 414.3 400-6 401-3 4085 396-4 3825 3649 3513 311-3 -10.97* 0-001 -20-13* 0-006
35-44 407-8 3451 344.9 3754 347-0 3688 341.0 3105 3066 2827 -8:33* 0-018 —20-66* 0-004
45-54 3707 2999 3182 3142 320-1 2939 2834 280-7 2680 256-4 -714* 0-003 -9.05* 0-002
55-64 3275 2691 2877 274.9 283.3 2788 2509 2322 242.0 2272 —-7-04* 0-005 -11.21 0-055
>65 3086 2409 244.9 2435 2480 2181 230-3 222.2 213.0 2077 -4.81* 0-002 -3-81 0-192
Schooling (years)
0-8 4325 357-8 3572 3589 376-0 3637 350-5 307-0 314.9 2959 —-8-40* 0-009 -17.13* 0-023
9-11 450-8 3977 386-4 396-3 3989 3770 3666 3577 3479 301-1 -10-20* 0-002 -17.05* 0-029
>12 390-3 3364 350-6 3282 3209 3316 294.7 2878 281.6 2629 -10-14* <0-001 -15.05* 0-016
Marital status
With partner 449-4 389.0 386-7 370-8 390-7 373-0 3586 341.7 3324 3047 -9.84* 0-001 -16-28* 0-002
Without partner  411.7 345.5 3472 360-1 349-1 349.0 323.3 3031 3041 267-8 -9.67* 0-002 -18-15* 0-009
Geographic region
North and 3989 320-0 3309 326-8 3246 314.7 307-3 2892 2892 250-7 -8.25* 0-002 -14.62* 0-021
Northeast
Midwest, 4461 392-8 385-7 3856 395-3 3852 360-3 340-3 3349 306-3 -10-40* 0-001 -18-31* 0-003
Southeast
and South
TOTAL 4304 3679 366-8 3654 370-8 361-0 341.9 3229 3194 2876 -9.63* 0-001 -16-94* 0-004

VIGITEL, Surveillance System of Risk and Protective Factors for Chronic Diseases by Telephone Survey; pp, percentage points.

*P<0.-05.

tCorresponding to the linear regression coefficient value of the indicator on the year of the survey.

Mexico®?, Chile(64), France®”, Hungary((’@, Barbados(67),
the UK and the USA (not at national leveD®”, more
intensely in the last few years”*’". In Mexico, the measure
resulted in a 6% reduction in sales of taxed beverages,
impacting all social classes, but more significantly on the
lower income strata®>7?

In Brazil, in August 2017, the Minister of Health declared
himself in favour of adopting a tax on SB”? but little
progress has been made so far due to the strong resistance
of the beverage industry and federal legislators (largely
financed by the food and beverage industry)’*”>. In a
similar way, a federal initiative to regulate the advertising
of unhealthy foods and beverages has been stalled since
2010 after industry litigation”®. Without these types of
measures, it is unclear if the federal government will be
able to meet the target of reduction in SB consumption (at
least 30% reduction in the prevalence of regular con-
sumption from 2017 to 2019) assumed with the Pan
American Health Organization/WHO in 201777 A study
conducted in 2012 indicates that an SSB tax would lead to
a reduction in consumption in Brazil”®. More recently
(2017), a research that tested the impact of and adherence
to food regulation proposals revealed that more than 70 %
of the population would consume less SB if there were a
higher tax and price rises”?.

Some limitations regarding the data set used for the
present study should be considered. The questionnaire
adopted by VIGITEL is composed by closed, short and
objective questions, and do not allow detailed quantitative
and qualitative evaluation of the studied factors. The
indicator adopted for monitoring the consumption of SB
does not include, for example, nectars and other mixed
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beverages. However, this questionnaire was specially
developed to be applied by telephone interview in large
population samples (more than 50000 interviews per
year)®® and is frequently used in large surveys of health
and lifestyle conditions due to its simplicity and low
cost®®V similar methods are adopted by other health
surveys conducted by telephone interview, such as the
Behavioral Risk Factor Surveillance System (BRFSS)®%, or
for the investigation of a large number of risk factors, like
the WHO STEPwise approach (STEPS)®. Although the
questionnaire used by VIGITEL was not fully validated, all
studies conducted up to this moment ensured the validity
of data concerning dietary intake®*®” It is also worth
noticing that although no other data on the consumption
of SB are available in Brazil to validate our results (since
the country has only one national food consumption sur-
vey, conducted in 2008/09'”, making any trend analysis
impossible), market studies (based on Euromonitor
data)®® and industry balances®*™” provided similar
conclusions, highlighting the declining trend in con-
sumption of SB in the country.

Also, it is known that self-reported data about food
consumption are more subject to inaccuracies, such as
under-reporting, than those directly collected by the
researcher. However, the present study analyses data
about the consumption of a very limited set of beverages.
This way, errors in reporting are much smaller than those
observed in energy intake evaluations (given that energy
is present in almost everything we ingest). Besides their
limitations, self-report data are of great value to ground the
identification of dietary patterns and to lead to diet-related
associations that might inform nutrition policy®”.
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Table 5 Prevalencet of non-consumption of sweetened beverages among the adult population (aged >18 years) from the Brazilian capitals
and Federal District by sociodemographic variables. VIGITEL, 2007—2016

Prevalence of non-consumption of sweetened beverages (%)

Incremental average, Incremental average,

2007-2016 2012-2016
Variable 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 (pp/year)t P value (pp/year)t P value
Gender
Male 259 219 209 191 200 212 251 278 311 280 1.29* 0-005 1.95 0-080
Female 343 312 292 275 275 299 355 386 430 395 1.76* 0-005 267 0-063
Age (years)
1824 135 124 109 107 104 129 158 188 202 207 1.38* 0-001 1.99* 0-008
25-34 205 170 161 132 150 158 197 236 269 260 1.56* 0-004 2.76* 0-017
35-44 293 233 22.0 202 213 239 270 289 338 305 1.46* 0-003 2.00 0-065
45-54 383 347 327 289 290 309 376 386 445 398 1.39* 0-031 247 0-108
55-64 50-3 43-0 418 41.3 373 415 476 503 544 483 1-45* 0-024 2.06 0-195
>65 565 56-3 51.0 509 517 498 574 615 634 533 0-87 0-189 1-30 0-546
Schooling (years)
0-8 386 339 316 304 312 319 379 414 451 386 1-46* 0-015 2.07 0213
9-11 237 209 203 193 188 214 258 278 316 295 1.53* 0-002 2.21* 0-041
>12 239 223 217 186 204 241 278 316 362 350 213" 0-001 3.02¢ 0-013
Marital status
With partner 274 245 237 22.0 218 243 287 316 356 325 1.57* 0-004 231 0-060
Without partner 332 293 269 252 264 274 328 357 397 361 1-55* 0-007 242 0-077
Geographic region
North and 312 280 265 246 248 274 314 357 397 373 1.76* 0-004 2.80* 0-035
Northeast
Midwest, 300 263 248 231 236 251 304 325 363 326 1.42* 0-007 2.08 0-103
Southeast
and South
TOTAL 304 269 254 236 240 259 307 337 375 342 1-54* 0-005 2:32 0-069

VIGITEL, Surveillance System of Risk and Protective Factors for Chronic Diseases by Telephone Survey; pp, percentage points.

*P<0-05.

TWeighted percentage to adjust the sociodemographic distribution of the VIGITEL sample to the distribution of the adult population of each city estimated for

each year of study.

FCorresponding to the linear regression coefficient value of the indicator on the year of the survey.

Conclusion

The present study demonstrated a downward trend in the
consumption of SB among adults in the Brazilian capitals
and FD between 2007 and 2016. Even so, these beverages
are still consumed virtually daily by a significant portion of
the Brazilian adult population, being a generous source of
free sugars in their diet. The adoption of strong regulatory
actions including the regulation of advertising of unheal-
thy foods and beverages as well as fiscal policies could
contribute for Brazil to reduce, the
consumption of SB.

even more,
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