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Abstract

The objective of this study was to describe the evolution of household purchase of added sugars and their main food sources in Brazil. Nationally
representative data from the Household Budget Surveys from 2002-2003, 2008-2009 and 2017-2018 were used. Energy and added sugar
quantities were estimated by means of per capita food quantities. The items considered as food sources were: (1) table sugar: refined sugar and
other energetic sweeteners and (2) processed and ultra-processed foods with added sugar: soft drinks; other drinks; sweets, candies and
chocolates; cookies; cakes and pies and other foods. The parameters estimated were: mean share of added sugar in total energy and, for food
sources, the share of added sugar in total sugar intake and the impact of variations in sources of added sugar between 2008 and 2017. There was a
regular share of energy from added sugar to total energy intake between 2002 and 2008 but a reduced share in 2017. Between 2008 and 2017,
there was a decrease in the share of refined sugar and other sweeteners and soft drinks to total sugar intake and an increased share of all other
items. High-income households had a lower share of refined sugar and other energetic sweeteners, but a higher share of soft drinks, sweets,
candies and chocolates. The decrease in added sugar in 2017 was mainly due to the lower share of soft drinks. In conclusion, Brazilians’ total

intake of added sugar was decreased, mostly owing to reduced consumption of sugar from soft drinks.
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The WHO defines free sugars are composed of (1) added sugars,
which include all monosaccharides and disaccharides added to
food and beverages by the manufacturer, cook or consumer,
including that at the table and (2) sugars naturally present in
fruits, fruit juices and milk™?. A high intake of these sugars is a
public health concern because it is usually associated with worse
nutritional quality of the diet, excessive energy intake and risk of
developing obesity and non-communicable diseases™?.

With a focus on the prevention and control of weight gain and
the prevention of dental caries, the WHO recommends reducing
the intake of free sugars to less than 10 % of daily energy intake,
but it suggests that, ideally, intake should be limited to less than
5%?. As the problem in most of the world seems to be the
fraction of added sugar, some countries”, such as the USA, focus
their recommendations particularly on such sugars.

Sources of added sugars include table sugar, a processed
culinary ingredient used in culinary preparations and to sweeten

foods and beverages, and sugars added to processed foods, such
as canned fruit, and ultra-processed foods and beverages, such
as sweets, candies, chocolate, ice cream and soft drinks®. The
greater share of ultra-processed foods in the diet of different
populations has been associated with higher consumption of
free sugar®. Ultra-processed foods account for about 90 % of
added sugar intake in the USA”, 80% in Spain® and more
than 55% in Argentina® and Chile"?. In Brazil, data from
metropolitan areas, assessed in the Household Budget Surveys
conducted between 1987 and 2009, showed that the fraction of
intake of added sugar originated from table sugar was reduced
by 22 % (from 81-8 % to 64-0 % of the total amount), while the
fraction of added sugars originated from processed and ultra-
processed foods doubled from 18:6% to 36-0% of the total
amount. The share of soft drinks to total added sugar intake
tripled from 6-1 % to 15-5 %, while the share of cookies doubled
from 2-4 % to 5-0 %Y. Similar trends were previously identified
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when also considering only metropolitan areas, using food
availability data from 1987 to 2003"'?. Additionally, analyses
using food consumption data from 2008 to 2017 showed a
decrease in the table sugar intake!,

To minimise the adverse effects of sugar intake, several
countries have been adopting effective measures to monitor and
reduce added sugar intake, especially by levying tax on sugar-
sweetened beverages"*'®. The adoption of such measures is
recommended by the Pan American Health Organization, the
WHO and the Word Cancer Research Fund®9-2D,

Considering the changes in Brazilians’ food consumption,
and with a focus on monitoring and updating analyses previous
conducted by Levy et al.*?, the present study aimed to describe
the evolution of household purchase of added sugars and its
main food sources in the period 2002-2003 to 2017-2018 in
Brazil, as well as identify the sources that have most contributed
to potential changes.

Methods
Sampling and data collection

This study used data from the Household Budget Surveys (HBS -
Pesquisas de Or¢camentos Familiares) conducted in 2002-2003,
2008-2009 and 2017-2018 by the Brazilian Institute of
Geography and Statistics (Instituto Brasileiro de Geografia e
Estatistica) in three periods: June 2002 to July 2003, May 2008 to
May 2009 and June 2017 to July 2018.

Since 2002-2003, HBS is nationally representative, which is the
reason to focus on these three surveys. They cover all regions,
urban and rural areas, and all socio-economic strata. They used a
complex, cluster-based sampling plan, involving geographic and
socioeconomic stratification of all census tracts in Brazil, followed
by random selection of tracts in the first stage and of households in
the second stage. Data for the three surveys was collected over 12
months and evenly distributed in the strata, which are aggregates of
homogeneous households in terms of socio-economic level and
geographic location. This ensures representative data in the four
quarters of the year. The sample consisted of 48 470 households in
2002-2003, 55 970 households in 2008-2009 and 57 920 house-
holds in 2017-2018, distributed in 443, 550 and 575 sample strata,
respectively. The complex sampling procedures used in the
surveys were described in detail in specific publications®*%.

The basic data analysed in this study refers to food items
purchased in each household for a period of seven consecutive
days. All items were recorded daily in a booklet with an open list
(containing information of the item itself and the quantity
purchased) by the residents of the household or by an Instituto
Brasileiro de Geografia e Estatistica interviewer. Considering the
short reference period for food availability data collecting in each
household (seven days), the sample strata, which are the
homogeneous aggregates of households, were used as study units.

Creation and description of the variables

The total weekly quantity (in grams) of each food item
purchased was converted to express daily purchase values
per individual (per capita). The total daily quantity (in grams) of

each food item purchased was converted into energy (calories),
using the Brazilian Food Composition Table of the University of
Sio Paulo®®. The amount of added sugar was determined by
using the US Department of Agriculture (USDA) National
Nutrient Database for Standard Reference — version 232
this information was not available in the Brazilian Table for
several food items, e.g. those that were ultra-processed.
Subsequently, these values were converted into energy from
added sugar.

Added sugar was considered as the sum of table sugar added
by individuals to recipes or at the table with all sugars added by
the industry to processed and ultra-processed foods. Although
brown sugar hard candy, molasses, honey and other energetic

, since

sweeteners account for a small proportion of the total amount of
sugar purchased by Brazilian families, they were considered for
the calculation of the total energy from sugars (grouped with
table sugar). As part of the added sugar definition, sugars
naturally present in foods, such as fruit sugar (fructose) and milk
sugar (lactose), were not considered as energy from sugar in the
USDA composition table.

The indicators used in the present study were (1) energy
share of added sugars in the total energy purchased by
households (hereinafter called % of added sugar energy in total
energy); and (2) energy share of added sugar from different
sources in total sugar energy purchased by Brazilian households
(hereinafter called fraction of available added sugar).

The following foods were grouped as sources of added sugar:
(1) table sugar: refined sugar and other energetic sweeteners and
(2) processed and ultra-processed foods and beverages
containing added sugar: soft drinks; other drinks (artificial juices
and other non-alcoholic beverages); sweets, candies and
chocolates; cookies; cakes and pies and other food items (ice
cream, breakfast cereal, bread, meals).

Additionally, the following variables were used in the study:
Region (North, Northeast, Southeast and South, Central-West),
household situation (urban, rural) and per capita household
income (expressed in quintiles).

Data analysis

Data from the HBS 2002-2003, 2008-2009 and 2017-2018 was
used to estimate the means and respective 95 % CI of the share of
added sugar energy in the total energy available in the Brazilian
households for the country as a whole, for the five regions, urban
and rural areas and quintiles of per capita income. The
comparison between 95% CI values was used to identify
significant differences. The absence of overlap between the
intervals was assumed as a significant difference, considering the
level of significance of 5 %.

For each of the food sources of added sugar, the means (and
respective 95% CI) of available fraction of added sugar
purchased by households were estimated for the three years.
A linear regression model was used to evaluate the evolution of
the sources of added sugar; the outcome was the available
fraction of each of the food sources and the exposure was the
year of the study; P values less than 0-05 were considered
significant for the linear trend. Also, Equiplots were generated to
present an available fraction of added sugar from the food

ssaud Ais1anun abpriquie) Ag auljuo paystiand €1800072S L L£000S/£L0L 0 L/BI0 10p//:sd1y


https://doi.org/10.1017/S0007114524000813

o

British Journal of Nutrition

Trend of added sugar and its sources in Brazil 101

sources according to quintiles of per capita income for each
study year (www.equidade.org/equiplot).

In addition, to identify the sources that contributed the most
to potential changes in the share of energy from added sugar in
the total energy available in households, the impact of variations
in food sources on the total purchase of added sugar was
estimated, by calculating predicted values for the share of sugar,
using linear regression models.

All analyses were performed using the Stata/SE statistical
package version 15-1 (Stata Corp.), in the survey module, which
considers the effects of complex sampling and allows extrapo-
lation of results to the Brazilian population.

Results

Over the study period, there was a stable purchase of added
sugar between 2002-2003 and 2008-2009 and a small reduction
in 2017-2018, compared with previous years. Nevertheless, in
the three periods, the mean share of added sugars in the
Brazilian diet was greater than 10 %, in Brazil as a whole and in
all strata analysed. There was little variation in the mean share of
sugar between urban and rural areas and family income
quintiles. It is noteworthy that the Southeast region had the
greatest share of sugar in total energy, except in 2017-2018,
when it presented the same mean value as the South region, as
opposed to the North region, which presented the lowest share
in all years (Table 1).

In addition to variation in the share of added sugar in
Brazilians’ diet between 2008-2009 and 2017-2018, there were
changes in the share of food sources for total added sugar
purchases. Between 2002-2003 and 2017-2018, there was a
decrease of 11 % (76-4 % to 67-8 %) in the share of refined sugar
and other energetic sweeteners in the total amount of sugar
purchases. Although intake of soft drinks was stable between
2002-2003 and 2008-2009, there was an 18 % reduction in their
share between 2008-2009 and 2017-2018 (from 10-3 % to 8-4 %).
For all other food sources (other drinks; sweets, candies and
chocolates; cookies; cakes and pies and other foods), there was a
significant increase in their share of total added sugar.
Importantly, in 2017-2018, the share of sweets, candies and
chocolates almost equated with the share of soft drinks (Table 2).

Regarding the share of added sugar from the food sources in
total household sugar purchases according to income, for the
three study periods, there was a different relationship for table
sugar and other energetic sweeteners and processed and ultra-
processed foods and beverages with added sugar. The major
differences according to income quintiles were found for refined
sugar and other energetic sweeteners, soft drinks and sweets,
candies and chocolates. Based on the year 2017-2018, the share
of refined sugar and other energetic sweeteners was 82-6 %
(95% CI 81-0, 84-2) for the 1st quintile (Q1 — lower-income
households) and 54-7 % (95 % CI 51-0, 58-4) for the 5th quintile
(Q5 - highest income households), i.e. a difference of 34 %,
while for soft drinks, the share ranged from 4-4 % (95 % CI 3-8,
49) to 11-2% (95% CI 99, 12-5), and for sweets, candies and
chocolates, the share ranged from 3-4% (95% CI 3-0, 3-8) to
12:9% (95% CI 11-4, 14-4). When Q1 and Q5 are compared,

there are differences of 155% and 279%, respectively.
Particularly for soft drinks, over the study period (between
2002-2003 and 2017-2018), the difference between Q1 and Q5
decreased from 11-7% (2002-2003: 3:8% v. 155%) to 6-:8%
(2017-2018: 44 % v. 11-2 %) (Fig. D).

There was a reduction in added sugar purchases from the
sources ‘refined sugar and other energetic sweeteners’ and ‘soft
drinks’ in 2017-2018. Considering that and using linear
regression models with the share of added sugar energy in the
total energy purchased as the outcome and the share of each of
the two sources as the exposure variable, the predictive share of
added sugars was calculated for 2017-2018 using the mean
values of 2008-2009 of share of ‘refined sugar and other
energetic sweeteners’ (scenario 1) and ‘share of soft drinks’
(scenario 2), i.e. simulating that their share was stable between
2008-2009 and 2017-2018.

By looking at the difference between the real values and the
predicted values for each of these sugar sources, it has been
found that added sugar purchases fell between 2008-2009 and
2017-2018, mainly owing to the reduced intake of sugar from
soft drinks (Table 3). Despite their lower share to total added
sugar intake, between 2008-2009 and 2017-2018, the share of
soft drinks was higher than that of refined sugar and other
energetic sweeteners (Table 2). If the share of soft drinks had
remained at the level of 2008-2009, the energy share of added
sugars would hardly have changed in 2017-2018 (Scenario 2).
On the other hand, the change in refined sugar and other
energetic sweeteners between 2008-2009 and 2017-2018 seems
to have hardly influenced the lower share of added sugars in total
energy consumption in 2017-2018 (Scenario 1) (Tables 1 and 3).

Discussion

Based on nationally representative data on household food
purchases, there was a stable energy share of added sugar in
Brazil in total energy purchased between 2002-2003 and 2008-
2009, but a reduction in 2017-2018. In all strata, availability
estimates were considered high, since they exceeded the
maximum limit of 10 % of the total energy value, recommended
by the WHO for the consumption of free sugars, which includes
added sugars®. In addition, there were changes in food sources
of sugar in the study period, with a decrease in the share of
refined sugar and other energetic sweeteners and soft drinks in
total sugar purchases and an increase in the share of other
processed and ultra-processed items.

Using data from 2002-2003 of this same study, it was found
that the increase of 1-00 kJ (0-24 kcal) in the purchase of sugar
(whether refined sugar or sugar added to ultra-processed foods)
corresponded to an increase of 3-64 kJ (0-87 kcal) in total energy
purchase®”,

In the UK, in 2014-2016, it was reported that intake of added
and free sugars accounted for 7% to 13% of total energy
intake® | respectively. Data from Portugal, from 2015 to 2016,
show that the contribution of total sugar to total energy intake
was 18-5 %, with 6-8 % added sugar and 7-5 % free sugar®”. In
both cases, the values of added sugar were lower than those
found in Brazil. However, both countries had a higher
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Table 1. Evolution of energy share of added sugar purchased by Brazilian households by region, household situation and per capita household income.

Brazil, 20022003, 2008—-2009 and 2017-2018

% of energy share of added sugars in the total energy purchased

2002-2003 2008-2009 2017-2018
Mean 95% ClI Mean 95% ClI Mean 95% ClI

Regions

North 122 11-4, 131 13-8 130, 14-5 12.0 11.3,12.7

Northeast 159 15-3, 16:5 152 14.7, 157 132 12.8,13:5

Southeast 170 16-0, 17-9 166 159,173 145 139, 15.0

South 157 150, 16-4 156 151, 16-0 146 14.0, 15-3

Central-West 160 153, 16-8 155 14.8, 16-3 132 12.2, 141
Household situation

Rural 158 15.0, 16-6 169 16.0, 17-7 137 13-4, 141

Urban 162 15-6, 16-9 156 152, 16-0 148 14.3, 154
Income quintiles

1st 156 14.8, 16-4 158 151, 16-6 133 12.7,13-9

2nd 162 15.2,17.2 159 152, 16-7 137 132, 14.2

3rd 175 158, 19-3 159 15-0, 16-9 14.7 14.0, 15-3

4th 157 15.0, 16-4 16-4 15.7,17.0 144 137, 15.0

5th 156 15-0, 16-3 15-0 14.3, 15-6 133 12-6, 14-0
Brazil 16-1 15-6, 16-7 158 154, 16-2 139 13-6, 14.2

Table 2. Distribution of energy share of added sugar from different sources in total sugar energy purchased by Brazilian households, by year of the survey.

Brazil, 2002—-2003, 2008-2009 and 2017-2018

Available fraction of added sugar (%)

2002-2003 2008-2009 2017-2018
Food sources of sugar Mean 95% ClI Mean 95 % ClI Mean 95% Cl
Refined sugar and other energetic sweeteners 76-4 74.4,78-4 717 699, 73-4 67-8 66-1, 69-5*
Soft drinks 9.5 86, 10-4 10-3 96, 11.0 84 7-9, 9-0*
Other ultra-processed drinkst 0-3 0-3,04 0-8 07,09 1.2 11, 1.4*
Sweets, candies and chocolates 5.0 4.3,56 6-8 61,74 8.7 8-1,9:4*
Cookies 4.3 4.0, 46 4.5 42,47 53 51, 5-6*
Cakes and pies 1.9 1.7, 21 2.8 2.5, 31 41 3.8, 4.4*
Other foodst 29 26,32 4.0 37,43 56 51, 6:0*

* P significant (< 0-05) for the linear trend.
1 Artificial juices and other non-alcoholic beverages.
1 Ice cream, breakfast cereal, breads and meals.

consumption of ultra-processed foods compared with Brazil®.

Considering the increase in the consumption of ultra-processed
foods in Brazil®?, the decrease observed in added sugar may be
not maintained.

Between 2008-2009 and 2017-2018, Brazilian data indicate a
decrease in the energy share of total sugar purchases for refined
sugar and other energetic sweeteners and soft drinks. On the
other hand, there was an increase in other drinks (artificial juices
and other non-alcoholic beverages); sweets, candies and
chocolates, cookies, cakes and pies and other foods (ice cream,
breakfast cereal, bread, meals), i.e. the share of ultra-processed
foods has been increasing. Also, it was found that income is
related to the source of sugar purchases: in high-income
households, there was a lower share of refined sugar and other
energetic sweeteners, but a greater share of soft drinks, sweets,
candies and chocolate. Data on the British population (2014—
2017) reinforce these income-related differences®?, which can
imply in the need of different interventions for different
populational groups.

Based on consumption trend data for children and adoles-
cents, an open cohort study conducted in Germany (1985-2016)
showed an increase between 1985 and 2005 in the energy share
of free sugar, with a decrease from 2006 onwards. This change
seems to be due to the reduction in the consumption of sugar,
sugar-sweetened beverages, sweets and milk products®?,
Another study involving this same age group, with data from
the National Health and Nutrition Examination Survey 2001-
2018 for North Americans, points to a decrease in the percentage
of added sugar, especially because of significant decreases in
sugar from sugar-sweetened beverages®®. The results of these
two studies, showing changes in sugar sources over the time, are
crucial for identifying priorities for interventions and public
policies. In addition to describing the evolution of sugar sources,
another important step is to assess the impact of source changes
in added sugar consumption, as conducted in this article.

The impact of variations in food sources on the total
acquisition of added sugar was assessed using data from
2008-2009 to 2017-2018. It was found that, despite the reduction
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Fig. 1. Distribution of energy share of added sugar from different sources in total sugar energy purchased by Brazilian households, by per capita household income

quintiles and year of the survey. Brazil, 2002-2003, 2008—-2009 and 2017-2018.

in the purchase of table sugar and soft drinks, the latter was the
main cause for the lower energy share of added sugars in 2017—
2018. The relationship between intake of sugar-sweetened
beverages and sugar sources by different populations has been
evidenced in the literature®>3-3%_Considering the findings of
the present study and the relationship of sugar-sweetened drinks
— mostly soft drinks — with added sugar intake, we believe that
the consumption of these beverages should be the focus of
public health to minimise the effects of excessive intake of added
sugar. This focus is in line with the Strategic Action Plan to Tackle
non-communicable diseases in Brazil 2021-2030, which aims to
reduce the intake of sugar-sweetened beverages by 30 %>, and

with the Dietary Guidelines for the Brazilian Population, which
recommends that ultra-processed foods, including sugar-sweet-
ened beverages, should be avoided. However, policies should
also focus on the amount of processed culinary ingredients®®,
including table sugar, used in culinary preparations. The
Brazilian Dietary Guidelines also have messages related to this
topic, which should be considered and applied within various
contexts.

Evidence points out that, between 2007 and 2019, there was
increased availability of added sugar in non-alcoholic beverages
in low- and middle-income countries (1340 %) and in packaged
foods worldwide (9 %)37. In this sense, because we have used
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Table 3. Real share and predictive share in the total energy purchased by Brazilian households, according to refined sugar and other energetic sweeteners

and soft drinks availability scenarios. Brazil, 2008—2009 and 2017-2018

Real share of added
sugar in the total
energy (%), consider-
ing the 2017-2018

Predictive share* of
added sugar in the
total energy (%),
considering the
2008-2009 distribution
of sources that had a

Difference between
real and predicted

distributi f ducti |
Sources of added sugar that have been reduced between istrbution of sources reduction values
2008-2009 and 2017-2018 Mean 95 % Cl Mean 95 % ClI Mean 95 % Cl
Refined sugar and other energetic sweeteners (Scenario 1) 139 13-6, 14.2 144 141, 14.6 -0-5 -0-7, -0-3
Soft drinks (Scenario 2) 139 136, 14.2 15.9 15.9, 159 20 2.3, -1.7

* Predicted values for linear regression models using data from 2017-2018, having as the outcome the share of added sugar in the total energy purchased and as the exposure
variable the energy share of refined sugar and other energetic sweeteners (Scenario 1) and soft drinks (Scenario 2) in the year of 2008—-2009.

the same sugar composition table for every study year, our
results for the availability of added sugar from ultra-processed
foods are possibly underestimated for the last year of research
(2017-2018), compared with previous years.

Considering the current scenario, a set of effective regulatory
measures should be implemented for these beverages to further
reduce their consumption in Brazil. One of the central measures
to be taken, advocated by international bodies"9-?V | is levying
tax on sugar-sweetened beverages, especially soft drinks.
Countries in Latin America, such as Mexico and Chile, have
achieved satisfactory results for reduced consumption owing to
taxation®*? on these beverages. The regulation of the supply
of ultra-processed foods and beverages in schools is also an
important item on the agenda for promoting an adequate and
healthy diet and needs to advance in Brazil‘“"4?. Another crucial
measure is to adopt front-of-pack nutrition labelling with simple,
clear information on food quality, and with adequate cut-off
points, thus helping consumers to make informed decisions-
) 1In Brazil, a front-of-pack nutrition labelling model, which
includes the phrase ‘high in added sugar’, was approved and
came into force in October 202249, Although it is a step forward,
the approved model is not considered the most efficient” and
does not warn consumers about the use of additives and
sweeteners, which are often used in these beverages“®,

The present study has limitations. The results refer only to the
purchase of food and beverages for household consumption. In
Brazil, food and beverages purchased for household consumption
account for most of the energy consumed daily. Between 2008—
2009 and 2017-2018, the frequency of out-of-home consumption
decreased by 8-8 % and its share of total energy consumption also
decreased (16-3 % v. 12-7 %). However, the share of consumption
of soft drinks and sweets outside the household is important“?. In
this sense, our results, which indicate that the Brazilian population,
on average, already exceeds the limit established for the
consumption of added sugars, may be underestimated.
However, the comparison between survey data from household
budgets and individual food consumption surveys, for the
evaluation of sugars, in particular, points to considerable agreement
between methods®">?. Furthermore, the availability of sugars in
households may be a measure of greater accuracy than its actual
consumption, since this information in food surveys tends to be
standardised in the case of culinary preparations, owing to

respondents’ difficulty in providing accurate intake values. The
short period for collecting data on household food purchases
(seven days) could be considered a limitation because it does not
cover common fluctuations in the purchase of food over a month,
for example, a higher number of purchases in a given week.
However, to minimise this effect, we adopted the strata as a unit of
study; they are aggregates of homogeneous households in terms of
geographic location and socio-economic characteristics, which
were studied over 12 months. Nevertheless, it is essential to
consider that the added sugar information was derived from the
USDA composition table, thereby potentially impacting the
accuracy of estimations for Brazil. Discrepancies between foods
from different countries may arise. Ideally, Brazil should develop its
own composition table to estimate sugar intake, including added
sugar. This should be accomplished through a comprehensive
approach, combining bromatological analysis of domestic products
and information gathered from product labels. On the other hand, a
strong point is the use of nationally representative data and the
comparability between the surveys, allowing analyses to be carried
out over 15 years. An innovative aspect of the study was to assess
the impact of variations in food sources on the total purchase of
added sugar, by calculating predicted sugar share values to identify
the sources that contributed the most to the change in the observed
scenario.

In conclusion, despite the stable share of energy from added
sugar in the total energy purchased in Brazil between 2002-2003
and 2008-2009, there was a reduction in such share between
2008-2009 and 2017-2018, which seems to be due, for the most
part, to the decreased share of sugar from soft drinks. Monitoring
consumption trends is essential to raise awareness of the
country’s scenario and to advise on the most appropriate
intervention policies to promote adequate and healthy food
consumption.
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