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ABSTRACT

Introduction: Brazil has the second highest per capita
consumption of sugar in the world and added sugar (AS) con-
tributes to 12.6% of the total energy intake.

Objective: To investigate the main food sources of AS in-
take in Brazilian population, according to sex, age, nutritional
status, and Brazilian macro-regions.

Methods: 2,000 individuals aged 15-65 years were in-
cluded in the Brazilian Nutrition and Health Study (EBANS).
EBANS is part of the Latin American Study of Nutrition and
Health (ELANS), a multicenter cross-sectional study of a na-
tionally representative sample of urban populations from
eight Latin American countries (Argentina, Brazil, Chile,
Colombia, Costa Rica, Ecuador, Peru, and Venezuela). Food
and beverage intake, measured by 24-h dietary recall, were
classified into 216 groups. The contribution of each group to
AS incorporated sample weights and adjusted for clusters and
strata of complex sample design.

Results: The top 10 food groups with the highest levels of
AS were: soft drinks (36.0%); powdered juice mix (with
sugar) (9.6%); milk (with sugar) (8.4%); coffee (with sugar)
(7.2%); plain sugar (7.3%); natural juice (with sugar)
(4.8%); chocolate candy (2.4%); milk, plain or not (without
added sugar) (2.3%); cookies (2.2%); and whole grain

Correspondencia:
Agatha Nogueira Previdelli
agatha.usp@gmail.com

. Faculdade de Ciéncias Bioldgicas e da Saude, Universidade S&o Judas Tadeu.

. Instituto Pensi, Fundacdo Jose Luiz Egydio Setubal, Sabara Hospital Infantil.

. Departamento de Pediatria, Escola Paulista de Medicina, Universidade Federal de Sdo Paulo.
Departamento de Nutricdo, Faculdade de Satde Publica, Universidade de Sdo Paulo.

. Centro de Investigacion en Fisiologia del Ejercicio - CIFE, Universidad Mayor, Santiago, Chile.

. Committee of Nutrition and Wellbeing, International Life Science Institute (Argentina).
. Facultad de Ciencias Médicas, Carrera de Nutricion. Pontifica Universidad Catdlica.

cracker (1.9%). Independent of sex, age, nutritional status,
or Brazilian macro-regions, the main contributor to AS con-
sumption was soft drinks.

Conclusion: The results highlight the need for interventions
focused on all Brazilian groups evaluated and the development
of public health policies to reduce AS content, especially the ma-
jor sources of AS (beverages processed and homemade).
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INTRODUCTION

Sugar production in Brazil has reached significant levels in
the recent years; it more than doubled in 2000-2014, Brazil
is the world’s largest producer and exporter of sugarl. The
consumption of sugar follows the same pattern; Brazil has the
second highest added sugar intake per capita (600 kcal/day)
in the world, which contributes to 12.6% of the total energy
(TE) intak.23.

The World Health Organization (WHO)* recommends re-
ducing free sugars intake to prevent the increase in obesity
prevalence and other chronic non-communicable diseases as-
sociated with high consumption of sugar®®. Such recommen-
dation is corroborated by the food guide for the Brazilian pop-
ulation which suggests sugar should be used in small
quantities in culinary preparations. Nevertheless, there is no
specific recommendation either for the consumption of added
sugars in the world or in Brazil’.
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Although the average intake of dietary sugar may be in-
creasing in some specific populations, studies have indicated
stable or decreasing trends in dietary sugar intake®?. In this
sense, it is important to constantly assess the sugar intake
among distinct populations; but, beyond the total amount, it
is also necessary to explore the food sources considering cul-
tural particularities and the globalization®.

Thus, this study aimed to investigate the main food sources
of added sugar in a representative sample of Brazilian popu-
lation, according to sex, age, nutritional status, and Brazilian
macro-regions.

METHODS
Study and participants

This study was conducted with participants from the
Brazilian Study of Nutrition and Health - Estudo Brasileiro
de Nutricdo e Saude (EBANS), carried out from November
2014 to August 2015. EBANS is a cross-sectional popula-
tion-based survey of Brazilian individuals, and is part of the
Latin American Study of Nutrition and Health - Estudio
Latinoamericano de Nutricion y Salud (ELANS), carried out
in eight Latin American countries: Argentina, Brazil, Chile,
Colombia, Costa Rica, Ecuador, Peru, and Venezuela. The
overarching ELANS protocol (60953716.4.0000.5505) was
approved by Federal University of Sdo Paulo, Brazil. EBANS
was approved by the Research Ethics Committee of the
“Instituto Pensi - Hospital Infantil Sabara” CAAE:
31670314.8.0000.5567.

Sample design

EBANS sampling was random complex and multistage.
Sample size was calculated using a confidence level of 95%
and a maximum error rate of 3.49% at 5% significance level
and survey design effect of 1.75. Individuals were stratified
by geographical location (only urban areas), sex, age, and so-
cioeconomic level (SEL). The total sample was composed of
2,000 individuals, aged 15-65 years, of both sexes, living in
private households in the major cities of Brazil in terms of
population weight, according to the Brazilian’s macro-regions
(North, Northeast, Midwest, Southeast, and South).

Pregnant and lactating women (in the first 6 months post-
partum), individuals with major physical or mental impair-
ments that affect food intake or physical activity (for exam-
ple: recent surgery, severe asthma, dementia, and major
depression), individuals outside of the age range 15-65
years, adolescents without assent or consent of a parent or
legal guardian, individuals living in institutions, and those who
were unable to read were excluded.

Dietary intake data

Data from the first 24-h dietary recall (24HRI) was used to
identify the primary sources of added sugar. A single 24HRI
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for a large population yields an unbiased estimate of the pop-
ulation-level dietary patternsi®, The 24HRI were conducted
by trained interviewers using the multiple pass method!! and
included all types and amounts of foods and beverages con-
sumed in the preceding 24 hours. A photographic album con-
taining household utensils and portion sizes was used to im-
prove accuracy in the estimation of food servings. All foods
and beverages reported were converted into energy and nu-
trient values using the Nutrition Data System for Research
software (NDS-R version 2013, University of Minnesota,
Mineapolis)!2. As the NDS-R software is based on the United
States Department of Agriculture (USDA) food composition
database!3, a USDA food matching standardized procedure
involving nutritional equivalency of local food reported by the
study participants was conducted by professional nutritionists
to minimize errors and verify quantities of key nutrients. The
complete procedure for standardization of the food composi-
tion database has been previously described in detail4.

Defining food sources of added sugar

According to the NDS-R (version 2013) added sugars in-
cludes monosaccharides and disaccharides that were added
as caloric sweeteners as added sugars, white sugar included
in recipes (beverages or foods) were also computed!2,

In the first step, a total of 1,317 foods and beverages re-
ported in the first 24HRI, were clustered into 216 food groups
based on the frequency of consumption and similarity of added
sugar content. In the next step, if the food group was con-
sumed fewer than ten times, it was grouped with other food
items according to the similarity of added sugar content (for ex-
ample: whole milk with coffee (sweetened with white sugar)
and skimmed milk with coffee (sweetened with white sugar).
Finally, the contribution of each food group to the total added
sugar intake was determined, considering the sampling design,
using the method proposed by Block et al.'>, This method was
used to estimate the corresponding percentage to foods or
food groups consumed by the population from the total intake
of a specific nutrient, which is the added sugar in the present
study. Once classified, the percentage of added sugar con-
tributed was calculated using sample weights, and the foods
were sequenced in rank order of contribution.

Statistical analyses

Analyses were conducted separately for sex (female and
male), age groups (the same used in the sample design) (15—
19 years old, 20-34 years old, 35-49 years old, and 50-65
years old), Brazilian macro-regions (South, Southeast,
Midwest, North, and Northeast), and for nutritional status
(with overweight, obese or morbidly obese) or without over-
weight (underweight or normal weight).

All statistical analyses were performed using Statistical
Package for the Social Sciences (SPSS) Complex Samples
(version 22.0 for Windows, SPSS, Inc., Chicago, IL, USA) to
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incorporate sample weights and adjust for clusters and strata
of the complex sample design.

RESULTS

Data for the top 10 food and beverage sources of added
sugar across total population, sex, age groups, nutritional sta-
tus, and Brazilian macro-regions are presented in tables 1-4.
Soft drinks/sodas were the major contributors of added sugar in
EBANS (36%), followed by powder juice mix with sugar
(9.61%); milk with white sugar (8.44%); coffee with white
sugar (7.72%); plain sugar (7.26%); natural juice with white
sugar (4.79%); chocolate candy (2.37%); milk (plain or not)
without white sugar (2.29%); cookies (2.24%); and whole grain
crackers (1.89%). These groups accounted for 82.6% from the
total contribution. However, it is important to emphasize that
the average consumption in grams per day (g/d) of added sugar
includes only the amount of sugar taken by consumers, and it
was observed that these average consumption values do not
necessarily represent the percentage of the total energy (%TE).

”

In all groups and categories evaluated, “soft drinks/sodas
alone contributed most to the average added sugar intake in g/d

and %TE. The %TE from soft drinks/sodas ranged from 9.38%
(Midwest) to 12.78% (South). The consumption was very simi-
lar in both sexes, nutritional status, and various age groups
(around 11%), with exception for adults aged 50-65 years
(9.77%). The lowest %TE for all groups and categories was from
milk without white sugar, ranging between 0.36% and 1.33%.

The second component that most contributed to the average
intake of added sugar (in grams per day - g/d) was “cookies” for
both sexes, nutritional status, adolescents and young adults,
and those living in the Southwest, Midwest and Northeast re-
gion; “powder juice mix with sugar” for adults, middle aged
adults, and those living in the South; and “natural juice with
white sugar” for those living in the Northern region of Brazil.

“Coffee and milk with sugar” had higher contribution of av-
erage added sugar intake in women, in middle-aged adults
(35 to 49 years old), and in individuals living in the Midwest
region than other macro-regions.

Table 1 shows the top 10 dietary contributors of added
sugar according to sex. Women showed a higher percentage
of added sugar from milk with white sugar, coffee with white
sugar, plain sugar, natural juice with white sugar, chocolate

Table 1. Top 10 food and beverage sources of added sugar by contribution (%), consumption in grams/day (g/d) and percentage of
the total energy (%TE) in participants of the study, according to total population (EBANS) and sex.

(w/sugar)

EBANS Female (n=1058) Male (n=942)
Foods 0 Q o 0
/beverages n %o % g/d Yo TE % g/d /oTE % g/d /o TE
contrib Mean | SE | Mean | SE contrib Mean | SE | Mean | SE contrib Mean | SE | Mean | SE
1 | Soft Drinks 1062 | 2.16 | 36.02 | 54.86 |1.50| 11.34 |0.27| 324 | 46.93 [1.59| 11.45 [0.34| 39.16 | 62.25 |2.00| 11.23 | 0.36
y | Powderjuice mix| oo, 14 0 | 961 | 2881 |1.87| 6.38 |0.29] 9.05 | 26.59 [335| 694 |052| 101 | 3077 |1.81| 589 |0.29

3 | Milk (w/sugar) | 780 | 1.59 | 8.44 | 15.75 |0.53| 3.57 |0.13

855 | 13.75 |0.55| 3.79 | 0.2 | 836

18.02 | 0.91| 3.33 |0.16

4 | Coffee (w/sugar) | 995 | 2.02 | 7.72 | 12.66 |0.53| 3.19 |0.13

9.16 | 1279 (0.77| 3.69 | 0.2 | 6.51

12,51 |0.68| 2.6 |0.15

5 | Plain sugar 692 | 141 | 726 | 1773 |0.70| 3.50 |0.15

754 | 1563 [0.97| 3.82 |0.25| 7.03 20.2 (1.30| 3.12 |0.21

Natural juice

(w/sugar) 29% | 0.6 | 479

24.33 [146| 5.25 [0.32

4.9 21.76 |1.96| 581 |0.53| 471 | 2717 |2.25| 4.65 |0.32

7 | Chocolate candy | 137 | 0.28 | 2.37 | 23.52 |2.46| 3.98 |0.31

285 | 2277 |291| 412 |0.42| 1.96

24,51 |4.07| 3.81 | 04

Milk, plain or not

8 , 863 | 176 | 229 | 4.12 |033| 080 |0.07| 223 | 357 |052| 08 |0.41| 234 | 471 |040| 079 |0.08
(w/o:sugar)

9 | Cookies 87 [0.18| 224 | 314 |181| 544 |029| 234 | 3035 |3.16 524 [039] 2.16 |32.43 [270| 5.64 |0.49

10 g:gl'igra'“ 32| 0.8 | 1.89 | 651 |0.31] 1.42 [0.05| 222 | 578 |0.39] 146 [0.07| 1.61 | 7.62 |0.43| 1.36 |0.07

% contrib: percentual of contribution; g/d: consumption in grams per day; %TE: percentage of the total energy; w: with; w/o: without.

SE: Stardard Error.
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candy, cookies, and whole grain crackers than men; never-
theless, the average consumption (g/d) of these sources was
higher among men, except for coffee with sugar.

Table 2 indicates that the intake of soft drinks decreases
with age, excluding those in young adults. Compared with
other age groups, adolescents received the highest percent-
age of added sugar from chocolate candy and cookies, which
also contributed more to the average consumption of added
sugar in this age group and received the lowest percentage of
added sugar from natural juice with white sugar. Coffee and
milk with sugar contributed the most for middle-aged adults
compared with other age groups.

The top sources of added sugar among over and non-
overweight individuals were soft drinks (36.47% vs
35.56%), powder juice mix with sugar (8.29% vs 11.23%),
milk with white sugar (8.10% vs 8.87%), coffee with white
sugar (8.54% vs 6.74%), and plain sugar (7.72% vs
6.71%) (Table 3).

In relation to Brazilian macro-regions (Table 4A and B),
powder juice mix contributed more to the sugar consumption
of individuals living in the Midwest (32.72 g/d; 16.62%) and

Southern regions (37.92 g/d; 14.61%) and contributed less to
those living in the Northeast (23.80 g/d; 4.27%) and
Northern regions (16.46 g/d; 3.11%). On the contrary, natu-
ral juice with white sugar contributed more to the sugar con-
sumption of individuals living in the Northeast (27.4 g/d;
11.78%) and Northern regions (27.42 g/d; 6.32%) and con-
tributed less to those living in the Midwest (19.3 g/d; 3.63%)
and Southern regions (16 g/d; 1.04%).

DISCUSSION

This study describes the top 10 added sugar sources of
contribution, consumption, and percentage of the total en-
ergy among Brazilian population, and stratified by sex, age
groups, nutritional status, and macro-regions. In all groups
evaluated, soft drinks were the main contributor of added
sugar, with the highest consumption and %TE.

Sugars can be found naturally in foods or in food products;
these sugars are added during processing or preparation and
include syrups and table sugars!®. Although the 2015-2020
Dietary Guidelines for Americans’ recommended consuming
less than 10% of daily TE from added sugars (defined as

Table 2. Top 10 food and beverage sources of added sugar by contribution (%), consumption in grams/day (g/d) and percentage of the total energy
(%TE) in participants of the study, according to age groups.

15 to 19 years (n=235) 20 to 34 years (n=745) 35 to 49 years (n=608) 50 to 65 years (n=412)
Foods
[beverages | % g/d 9%TE % g/d %TE % g/d %TE % g/d 9%TE
contrib Mean| SE |[Mean| SE contrib Mean| SE |Mean| SE contrib Mean | SE | Mean | SE contrib Mean| SE |[Mean| SE
1 |Soft Drinks [ 37.91 | 68.90 | 44 |12.16| 0.8 |40.15|5557 | 1.8 |11.24| 04 [33.74| 5287 | 22 | 11.80 | 0.4 | 2631 [41.03| 29 | 977 | 0.5
y |Powderjuice | 45 oc | 3008 | 45 | 635 | 07 | 880 |2634| 09 | 535 | 02 | 1021 3116 | 32| 800 | 06 | 993 |2854| 67 | 6.16 | 0.9
mix(w/sugar)
3 | Milk (w/sugar) | 820 | 2075 | 1.8 | 356 | 03 | 7.66 | 1642| 1.0 | 352 | 0.2 | 859 | 1443 | 0.8 | 346 | 02 | 1081 |1345| 0.8 | 3.87 | 04
Coffee
4| w/ugan) 266 |1247] 12 | 244 | 03 | 606 |1252| 07 | 291 | 02 |1050| 12.83 | 08 | 326 | 02 | 1340 |12.63] 12 | 3.63 | 03
5 |Plainsugar | 624 | 19.16 | 2.1 | 3.08 | 03 | 698 [17.89| 1.1 | 320 | 0.2 | 819 | 1826 | 1.6 | 3.85 | 04 | 746 |1513| 15 | 3.87 | 04
6 ?;;:;Z'a]r‘;'ce 402 |2435| 36 | 492 | 1.0 | 460 2551 3.1 | 501 | 06 | 510 | 2443 | 18| 539 | 05| 573 |2177| 23 | 580 | 0.6
7 E::g;'ate 400 (3521 ] 99 | 430 | 09 | 170 [1714| 1.2 [ 321 | 03 | 250 | 2584 | 3.9 | 458 |06 | 195 |2014] 45 | 462 | 1.1
g Mik, plain/not | 25\ 393 1 07 | 079 | 02 | 366 | 748 | 07 | 133 | 01 | 123 | 232 | 05| 048 | 01| 117 | 124 | 02 | 036 | 01
(w/o:sugar)
9 | Cookies 423 |41.82| 53 | 680 | 09 | 305 |3047| 1.8 [ 512 | 03 [ 092 | 2092 [ 29| 469 | 04| 005 | 879 | 00 | 313 | 0.0
10 gggl'fegra'” 178 (1037 | 1.2 | 186 | 03 | 174 | 706 | 05 | 143 | 09 | 209 | 578 | 07| 132 |01 | 208 |485| 05 | 136 | 01

% contrib: percentual of contribution; g/d: consumption in grams per day; %TE: percentage of the total energy; w: with; w/o: without; SE: Stardard
Error.
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Table 3. Top 10 food and beverage sources of added sugar by contribution (%), consumption in grams/day (g/d) and percentage of
the total energy (%TE) in participants of the study, according to nutritional status.

Without overweight (n=836) With overweight (n=1164)
Foods/beverages % g/d %TE % g/d %TE

soile Mean SE Mean SE e Mean SE Mean SE
1 | Soft Drinks 3556 | 54.14 | 2.26 | 11.26 | 0.44 | 36.47 | 55.46 | 1.88 | 11.40 | 0.32
2 fv‘;/ws‘izglr‘)"ce mix 1123 | 3237 | 360 | 630 | 049 | 829 | 2566 | 1.33 | 645 | 031
3 | Milk (w/sugar) 887 | 1674 | 091 | 339 | 016 | 810 | 1495 | 072 | 372 | 0.20
4 | Coffee (w/sugar) 674 | 1279 | 099 | 313 | 024 | 854 | 1258 | 054 | 322 | 0.15
5 | Plain sugar 671 | 1831 | 1.23 | 3.23 | o021 7.72 1734 | 089 | 3.68 | 0.22
6 | Natural juice (w/sugar) | 4.62 | 26.63 | 2.87 | 507 | 045 494 | 2281 | 146 | 538 | 043
7 | Chocolate candy 255 | 2441 | 403 | 410 | 0.49 222 | 2272 | 279 | 389 | 034
8 x‘v'/k('):ps'i‘g”af)r not 236 | 460 | 039 | 082 | 0.10 2.23 378 | 050 | 078 | 0.10
9 | Cookies 315 | 3572 | 295 | 6.20 | 0.46 149 | 2593 | 159 | 449 | 028
10 | Whole Grain Crackers 1.74 6.84 0.45 1.41 0.10 2.02 6.29 0.41 1.43 0.06

% contrib: percentual of contribution; g/d: consumption in grams
SE: Stardard Error.

empty calories), there are no specific recommendations re-
garding the amount of added sugar intake in Brazil. The
WHO* guideline focused only on the amount of free sugar in-
take, recommending less than 10% of TE intake and sug-
gesting further reduction of free sugars to below 5% of TE.
Despite the fact that no specific recommendations exist, evi-
dences in recent studies indicate that excessive consumption
of added sugar sources is a major risk of overweight and obe-
sity and increases the risks of developing hypertension, dys-
lipidemia, and insulin resistance!8:19,

The top five contributors to intake of added sugar in
EBANS were soft drinks, powder juice mix with sugar, milk
with white sugar, coffee with white sugar, and plain sugar,
which were similar to those reported in other countries. In
Mexico, the main contributors were sugar-sweetened bever-
ages (SSBs), unsweetened and artificially sweetened bever-
ages, sweetened milk and milk beverages, pastries and other
cereal-based desserts and sweets, sugars, and other sweet-
eners as main food sources?’. In the United States, the main
food sources of added sugars were SSBs, desserts, sugary
fruit, and candy, determined by the “National Health and
Nutrition Examination Survey” (NHANES 2005-2010)2L. In
Europe, the top sources of added sugar were sweet products
and beverages such as soft drinks and dairy products?2. In
Australia, the top sources of added sugar were SSBs, sugar

per day; %TE: percentage of the total energy; w: with; w/o: without;

and sweet spreads and cakes, biscuits, pastries, and batter-
based products?3.

Thus, the findings of the present study were consistent
with those observed worldwide; that is, SSBs (including non-
diet soft drinks, flavored juice drinks and other sweetened
fruit drinks, sports drinks and energy drinks, sweetened teas
and coffees, dairy beverages, lemonade, and other fruit-ades)
are the main sources of added sugar consumption. Our re-
sults revealed that soft drinks (36.02%) and other SSBs (pow-
der juice, milk, coffee, natural juice, milk plain or not), that
together represented 68.87%, are the main sources of added
sugars in Brazilian diet and was also observed among
Mexican, American, Spanish and Australian diets?123-24, High
consumption of SSBs is one of the main factors responsible
for higher prevalence of obesity and obesity-related dis-
eases®. This finding serves as a basis for establishing policy
interventions such as overcharging SSBs, with the objective of
try reversing this scenario in several countries, as Denmark,
Finland, Hungary, France, Norway, United States, Mexico,
Australia, and Chile26-28,

The results indicated that the percentages of TE intake from
added sugars are high. A single food item soft drinks exceed-
ing the Dietary Guidelines for Americans recommendations of
10% to TE intake for all groups evaluated. Interestingly,

Nutr. clin. diet. hosp. 2019; 39(3):138-145
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Table 4A. Top 10 food and beverage sources of added sugar by contribution (%), consumption in grams/day (g/d) and percentage of
the total energy (%TE) in participants of the study, according to Brazilian macro-regions.

South (n=197) Southeast (n=1116) Midwest (n=168)
Foods
/beverages % g/d %TE % g/d %TE % g/d %TE
contrib Mean| SE [Mean| SE contrib Mean| SE |[Mean| SE contrib Mean| SE |Mean| SE
1 | Soft Drinks 38.13 | 54.06 | 4.86 | 1278 | 1.16 | 39.15 |57.83 | 2.08 | 11.81 | 0.35 | 23.76 |48.83 | 4.37 | 9.38 | 0.65
o | Powderjuice mix | 4, 60 13797 |1239] 8.12 | 1.63 | 9.9 |2758| 1.34 | 6.64 | 0.31 | 16.62 |3272| 3.65 | 6.05 | 0.52
(w/sugar)
3 | Milk (w/sugar) 773 [1276| 162 | 3.11 | 043 | 6.89 |14.32| 052 | 349 | 0.19 | 10.88 |23.62| 2.42 | 4.37 | 0.51
4 | Coffee (w/sugar) | 9.35 | 13.9 | 2.28 | 3.47 | 0.5 | 588 |1045| 052 | 2.85 | 0.15 | 13.1 |19.09 | 232 | 445 | 0.56
5 | Plain sugar 704 |14.82| 248 | 366 | 0.8 | 699 [18.03| 071 | 344 | 0.15 | 7.85 |21.82| 3.47 | 3.65 | 0.54
g | Natural juice 104 | 16 | 173 [ 396 | 053 | 323 |2265| 1.68 | 541 | 0.34 | 363 | 193 | 179 | 37 | 047
(w/sugar)
7 | Chocolate candy | 2.59 |24.69| 6.29 | 53 | 1.45 | 2.81 [2531| 3.05 | 428 | 037 | 057 |14.78| 5.04 | 2.09 | 0.58
g | Milk plainornot |y g0 | 397 | 094 | 0.89 | 022 | 255 | 427 | 032 | 081 | 0.08 | 231 | 619 | 204 | 1.2 | 036
(w/o:sugar)
9 | Cookies 11 | 228|618 327|078 | 1.85 |3206| 172 | 58 | 037 | 3.05 |41.45|10.19| 5.26 | 0.7
0 | Whole Grain 098 | 44 | 111|109 | 017 | 176 | 611 | 042 | 142 | 007 | 179 | 6.88 | 1.22 | 1.45 | 0.18
Crackers

% contrib: percentual of contribution; g/d: consumption in grams per

with; w/o: without.

between 1987 and 2003, Brazilians had higher consumption of
soft drinks, which increased the added sugar intake from
6.1% to 18.8%2°. A previous meta-analysis showed that
higher intake of soft drinks is associated with increased en-
ergy intake and incidence of overweight or obesity, and lower
intakes of milk, calcium, and other nutrients, contributing to
higher risk of developing health problems>,

Notably, the other SSBs that were considered as the main
source of added sugar and had contributed more to the aver-
age intake of added sugar were powder juice mix, natural
juice, and milk and coffee with white sugar. Similarly, the
2008-2009 Brazilian Household Budget Survey (BHBS) indi-
cated that coffee provides high amounts of TE. These results
revealed that coffee is an important driver of added sugar in-
take as well as milk. Furthermore, it is important to highlight
how much these food sources of added sugar provide empty
calories; leastways the milk is a significant contributor to cal-
cium intake?2.

The second component that contributed more to the aver-
age intake of added sugar (g/d) was “cookies” for the most
categories analyzed. Sweets, cookies, snacks, soft drinks, and
SSB usually provide low amounts of nutrients (minerals, vita-
mins, and fiber); so, The Dietary Guidelines for the Brazilian

Nutr. clin. diet. hosp. 2019; 39(3):138-145

day; %TE: percentage of the total energy; SE: Stardard Error; w:

Population 20147 recommends that cookies and snacks should
be avoided because they are not nutritionally balanced.

Differences among sexes were also observed in the “"Dutch
National Food Consumption Survey (DNFCS) 2007-2010"31,
This study showed that men had higher absolute sugar intake
than women, but women consumed more energy from sugar
than men. While women had higher proportion of contribu-
tion, the average consumption (g/d) were higher among men,
excluding coffee with sugar. The same result was demon-
strated in ELANS study, while Brazilian women had highest
proportion of contribution (13.1%) than men (12%), the av-
erage consumption were highest among men (61.8 g/d) than
women (53.9 g/d)3.

With regard to age groups, the Brazilian Study of
Cardiovascular Risks in Adolescents (ERICA)32 revealed that
adolescents had higher consumption of juices and soft drinks,
fried and baked snacks, and sweet and savory biscuits and
had an excessive consumption of saturated fatty acids and
free sugar. In this study, adolescents had higher proportion
and average consumption of soft drinks, chocolate candy and
cookies than the other age groups. Following this way, previ-
ous study with EBANS data observed that Brazilian adoles-
cents presented the highest consumption of added sugar
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Table 4B. Top 10 food and beverage sources of added sugar by contribution (%), consumption in grams/day (g/d) and percentage of
the total energy (% TE) in participants of the study, according to Brazilian macro-regions.

North (n=137) Northeast (n=382)
Foods/beverages % g/d %TE % g/d %TE

soile Mean SE Mean SE e Mean SE Mean SE
1 | Soft Drinks 3745 | 58.09 | 3.44 | 1026 | 0.67 | 31.97 | 4762 | 323 | 102 | 0.63
2 fv‘;/ws‘izglr‘)"ce mix 311 | 1646 | 272 | 392 | o061 | 427 | 238 | 667 | 417 | 068
3 | Milk (w/sugar) 1464 | 16.16 | 1.66 | 3.5 | 036 | 10.18 | 17.29 1.5 373 | 0.28
4 | Coffee (w/sugar) 6.22 | 1358 | 1.03 | 3.17 | o0.21 996 | 1364 | 113 | 3.17 | 0.25
5 | Plain sugar 847 | 18.02 | 398 | 334 | 05 7.49 16.67 | 133 | 355 | 031
6 | Natural juice (w/sugar) | 6.32 | 2742 | 595 | 5.15 1.3 1178 | 274 3 561 | 0.69
7 | Chocolate candy 1.05 131 | 173 | 213 | 0.23 237 | 2163 | 724 | 322 | 064
g | Milk, plain or not 2.41 332 | 154 | 045 | 0.2 1.64 33 1.07 | 069 | 0.24

(w/o:sugar)

9 | Cookies 251 | 2037 | 39 | 448 | 076 351 | 3272 | 346 | 583 | 077
10 | Whole Grain Crackers 3.51 7.87 0.77 1.49 0.08 2.32 7.65 0.63 1.52 0.13

% contrib: percentual of contribution; g/d: consumption in grams per day; %TE: percentage of the total energy; SE: Stardard Error; w:

with; w/o: without.

(74.2 g/d) and % TE (14.5%) compared with other age
groups, and this consumption decreases with age (20-34
years: 62.3 g/d and 55.5%; 35—49 years: 42.7 g/d and 13.1%
and 50-65 years: 12.5 g/d and 10.7%)3.

In the BHBS, the contribution of added sugars to household
food availability in Brazil reached 16.7% of TE. In the
Northern region of Brazil, added sugars corresponded to 13%
of TE; in the other regions, it was between 16.3% and
18.1%?33. The present study showed that the North had the
lowest mean of consumption among top 10 added sugar food
sources compare with the other macro-regions (194 g/d;
37.88% TE).

Notwithstanding, this study had several limitations. Foods
considered as “unhealthy” may have been underreported dur-
ing the interview. Thus, the actual values may still have been
underestimated34. The strength of this study was that it used
a representative sample of the largest country in Latin
America, which can assist the development of public policies,
mainly related to the control and prevention of obesity and
other chronic diseases.

CONCLUSION

The Estudo Brasileiro de Nutrigdo e Satde shows that bev-
erages were the main contributor, among sexes, age groups,

nutritional status, and Brazilian macro-regions of added sug-
ars in Brazilian diet.

There is an overlap between the major sources of added
sugar and empty calories, especially for soft drinks, coffee
and cookies. However, product reformulation alone is not
enough. Public health education programs should focus on
reduce of added sugar content in homemade beverages
(like natural juice, milk and coffee) in the overall Brazilian
population.
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