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ABSTRACT

Objective
To evaluate the variations between 2008 and 2018 in the consumption of beverages by Brazilian
adults per their weight status.

Methods

This panel study analyzed data from two National Food Surveys referring to the adult
population (20-59 years of age) (2008-2008: n=21,003; 2017-2018: n=28,153), with data from
food consumption obtained by one food record day and one 24-hour recall day, respectively.
The drinks were grouped into 11 groups, for which we estimated the reporting proportion (%),
daily means of ingested volume (mL), and contribution (%) to daily energy intake. We assessed
weight status by Body Mass Index in not overweight, overweight, and obese.

Results

No differences were observed in the proportion of adults who reported consuming a drink
(98.5% vs. 98.3%) during the period evaluated. However, the mean daily volume (631.9mL vs.
535.1mL) and the caloric contribution of drinks (17.7% vs. 13.6%) decreased. The drinks most
cited in both surveys were coffee, fruit juices, and soft drinks. Not overweight and overweight
individuals showed a reduction in the reported and mean volume consumed of coffee, soft drinks,
milk, dairy drinks, and processed refreshments/juices. We observed a decline in the reported
consumption and volume consumed of soft drinks and milk in obese individuals.
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Conclusion
We identified decreased reporting, mean volume, and mean caloric contribution of drinks in general in the
Brazilian adult population over the 10-year period between the two surveys.

Keywords: Adult, Beverages, Food intake, Weight status.

RESUMO
Objetivo
Avaliar as variag6es, entre 2008 e 2018, no consumo de bebidas de adultos brasileiros de acordo com o status de peso.

Meétodos

Estudo do tipo painel que analisou dados de dois Inquéritos Nacionais de Alimentagdo referentes a populagéo
adulta (20 a 59 anos de idade) (2008-2008: n=21.003; 2017-2018: n=28.153), sendo os dados de consumo alimentar
obtidos por um dia de registro alimentar e um dia de recordatdrio de 24 horas, respectivamente. As bebidas foram
agrupadas em 11 grupos, para os quais foram estimadas a propor¢do de relato (%) e as médias didrias do volume
ingerido (mL) e da contribuicdo (%) para a ingestdo energética didria. O status de peso foi avaliado pelo Indice de
Massa Corporal em sem excesso de peso, sobrepeso e obesidade.

Resultados

No periodo avaliado ndo foram observadas diferen¢as na propor¢do de adultos que relataram consumir alguma
bebida (98,5% vs. 98,3%); porém, o volume médio didrio (631,9mL vs. 535,1mL) e a contribuicdo caldrica das bebidas
(17,7% vs. 13,6%) reduziram. As bebidas mais citadas nos dois inquéritos foram cafeé, sucos de frutas e refrigerantes.
Individuos sem excesso de peso e com sobrepeso apresentaram redugéo do relato e no volume médio consumido de
café, refrigerantes, leite, bebidas Idcteas e refrescos/sucos processados. Para individuos com obesidade, observou-
se redugdo no relato de consumo e no volume consumido de refrigerantes e leite.

Conclusao
No periodo de 10 anos entre os dois inquéritos, observou-se, na populacdo adulta brasileira, reducdo do relato,
volume médio e contribuicdo caldrica média das bebidas em geral.

Palavras-chave: Adulto, Bebidas, Consumo alimentar, Status de peso.

INTRODUCTION

The prevalence of overweight and obesity has increased throughout the Brazilian population in
recent decades, along with rising rates of chronic NonCommunicable Diseases (NCDs), characterizing
it as one of the leading public health problems in the country [1,2]. The 2019 National Health Survey
(PNS 2019) revealed that around 60% of Brazilian adults are overweight (Body Mass Index - BMI
>25kg/m2) and 26% are obese (BMI>30kg/m2) [3].

Inadequate diet is one of the leading causes of obesity and NCDs [4-6], with frequent
consumption of ultra-processed foods standing out as one of the primary health risk markers [7-9].
In 2019, the consumption of ultra-processed foods was responsible for more than 10% of premature
deaths in Brazilian adults aged 30-69 [10]. Sugar-added beverages such as soft drinks, dairy drinks,
and processed fruit drinks are ultra-processed foods that have gained a place in the global population
diet, adversely affecting diet quality [11-13]. Leal et al. [14] estimated that approximately BRL 56
million were spent on medium- and high-complexity procedures in the Brazilian Unified Health
System for treating NCDs attributed to sweetened beverages in 2019.

Bray [15] affirms that the consumption of sugar-sweetened beverages is associated with
the risk of developing obesity, diabetes mellitus, cardiovascular diseases, and metabolic syndrome.
Moreover, the consumption of beverages has been identified as an additional energy source in the
diet that is not compensated for by lower consumption of other foods [16,17].
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Brazil recorded an increase in the size of portions consumed of alcoholic beverages,
refreshments, caloric soft drinks, milk, dairy products, and fruit juices, particularly among individuals
aged 20-40 [18] between the 2008-2009 and 2017-2018 National Food Surveys. On the other hand,
results from national surveys indicate a decline in the purchase of minimally processed beverages,
such as whole and skimmed milk [19].

Thus, beverages play an essential role in the diet and are relevant to developing diseases that
are public health problems, such as obesity, diabetes, and other metabolic disorders. However, only
some nationwide studies have identified the consumption of different beverages in the Brazilian
population. This study aims to evaluate the variations between the 2008-2009 and 2017-2018
periods in the intake of beverages in the Brazilian adult population per weight status.

METHODS

This panel study evaluated adult individuals examined in the National Food Surveys included
as modules of the 2008-2009 and 2017-2018 Pesquisa de Orcamentos Familiares (POF, Household
Budget Surveys) conducted by the Brazilian Institute of Geography and Statistics. Both surveys
were performed on representative samples of the Brazilian population, and data collection covered
all geographic and socioeconomic strata. More sampling details were published by the Instituto
Brasileiro de Geografia e Estatistica [20,21].

A total of 55,970 households were surveyed in the 2008-2009 POF, and 57,920 households
were included in the 2017-2018 POF. The 2008-2009 Inquérito Nacional de Alimentagdo (INA, National
Food Survey) subsample included 13,569 households with 21,003 adults aged 20-59 (after excluding
1,065 pregnant and breastfeeding women) [20]. In the 2017-2018 INA, the sample consisted of 20,112
households, and 28,153 individuals were adults aged 20-59, excluding pregnant and breastfeeding
women (n=1,200) [21].

This study analyzes data on beverage consumption (dependent variable) by weight status
(independent variable) adjusted for sex (male and female), age (continuous), and per capita household
income, which are potential confounding factors.

Food consumption data was obtained by food records in the 2008-2009 INA and 24-hour
recallin the 2017-2018 INA on two non-consecutive days [20,21]. Only the information collected on
the first day of each survey was used for this analysis. Data from the first day of food consumption
assessment tends to be of better quality than data from subsequent days [22]. Furthermore, for
population studies, one day of assessment allows for estimating the mean populationintake [23,24].

When completing the food records in the INA 2008-2009, respondents wrote down all the
food and drink consumed throughout the day and information on the food type, amount, time, place,
and preparation method when necessary. Respondents received a booklet with detailed instructions
for completing the records, along with photos of the kitchen utensils and containers most commonly
used for portioning food [20], to assist in the quality of the data collected on consumption.

In 2017-2018, 24-hour recalls were performed through personal interviews by trained survey
agents based on the multiple-pass method [25]. In both surveys, consumption data was collected
with a computer program developed specifically for this survey [20,21].

The amount consumed in grams or milliliters was calculated from the mass and volume
measurements defined in a database compiled for the surveys [20,21]. The Brazilian Food Composition
Table from the University of Sdo Paulo’s Food Research Center (http://www.fcf.usp.br/tbca/) was
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Chart 1 - Groups of beverages. 2008-2009 and 2017-2018 National Food Survey, Brazil.

Group Beverages

Coffee Coffee, coffee with milk, cappuccino, coffee with flour and barley

Fruit juices Coconut water, sugarcane juice, fruit/vegetable juice

Soft drinks Soft drink of any kind, regular or light/diet

Milk Whole milk, skimmed milk, goat milk

Milk-based drinks Regular and diet chocolate drinks/milk, milk-based drinks, flavored milk, fermented milk
Tea and infusions Black or herbal tea, mate, yerba mate, mate traditional mate, and tereré
Processed refreshments/juices Bottle refreshment, canned and powdered, regular and diet

Vitamins Fruit vitamin (milk + fruit)

Beer Beer with and without alcohol and draft beer

Other alcoholic beverages Batida, cachaga, cognac, whisky, vodka, rum, fruit cocktail, caipirinha, cider, champagne, and wine
Other sugar-added beverages Soja milk, energy drink, and isotonic drink

adopted to estimate the caloric content of the drinks mentioned in both surveys [26]. The drinks
reported in both surveys were categorized into 11 groups, as detailed in Chart 1.

In the 2008-2009 INA, the research agents measured anthropometric data (weight and
height). These data were self-reported in the 2017-2018 INA. Weight status was assessed using the
Body Mass Index (BMI=weight/height2) and classified under the criteria proposed by the World
Health Organization [27]. In this study, weight status was categorized as not overweight (grouping the
categories of underweight and adequate weight - BMI<25 kg/m?), overweight (25<BMI<30 kg/m?),
and obese (BMI > 30kg/m?).

Per capita monthly household income was estimated by dividing the total household income
(estimated from the sum of the monthly monetary and non-monetary income of all family members)
by the number of individuals in the household. Income was categorized based on multiples of the
official Brazilian monthly minimum wage in force in January 2009 (BRL 415.00) [20] and January
2018 (BRL 954.00) [21] into <0.5 minimum wage per capita; 0.5 to <1.0 minimum wage per capita;
1.0 to 2.0 minimum wages per capita; and > 2.0 minimum wages per capita.

The data were analyzed using the Statistical Package for Social Sciences (SPSS), version
19 (IBM®SPSS® Statistics), considering sample weights and the design effect. The proportion of
reported consumption (%), the mean volume consumed (mL), and the mean caloric contribution
(%) to daily energy intake and their respective 95% confidence intervals (95%Cl) were estimated
for the beverage groups and all beverages reported in both surveys.

The calculation of the caloric contribution considered the energy intake from each group
of drinks and the total daily energy intake. It was estimated using the following formula: Caloric
contribution of beverages = [Energy from beverages (kcal) / Daily energy (kcal)] * 100. The means
were adjusted for gender, age, and per capita household income. The overlap of the 95%Cl was
considered to assess variations in the estimates (proportions and means) over the period studied
and between weight status categories (not overweight, overweight, and obese).

Odds Ratios (OR) and respective 95% confidence intervals were estimated for changes
in reported beverage consumption using logistic regression models, considering each beverage
group's reported (yes vs. no) consumption. Mean differences in beverage consumption (volume
and caloric contribution) between the two surveys (2017-2018 minus 2008-2009) were estimated
using Generalized Linear Models with Gamma distribution and identity link function. Both estimates
were adjusted for gender, age, and per capita household income and stratified by weight status.

This study was considered exempt by the Research Ethics Committee of the Institute of Social
Medicine of the State University of Rio de Janeiro (opinion no. 4.316.087) under the National Health
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Council Resolution n°® 46/2012 and Operational Law n° 001/2013 since the data is de-identified and
made publicly available.

RESULTS

In the 2008-2009 INA, the mean age of adults was 37.6 years, 50.2% of the population was
male, 34.0% were overweight, 14.5% were obese, and 33.0% belonged to households with a per
capita income of more than two minimum wages. In the 2017-2018 INA, the mean age of adults
was 39.0 years; 50.2% were female, 38.7% were overweight, 16.7% were obese, and 28.2% had a
per capita household income of more than two minimum wages (data not shown).

Overall, areduction in the proportion of adults who reported consuming any beverage (98.5%
vs. 96.8%) was observed between 2008-2009 and 2017-2018. The most frequently mentioned
drinks in both surveys were coffee (82.7% and 81.4%), fruit juices (33.9% and 33.5%), and soft drinks
(25.1% and 16.3%). A significant decline in reported consumption of coffee (OR=0.84), soft drinks
(OR=0.61), milk (OR=0.39), dairy drinks (OR=0.70), processed refreshments/juices (OR=0.61), and
other sugar-added drinks (OR=0.44) was found between 2008-2009 and 2017-2018. On the other
hand, the reported consumption of tea and infusions increased (OR=1.16) (Table 1).

When evaluating changes in reported beverage consumption by weight status categories,
we observed a decline in beverages in general among non-overweight and overweight individuals.
However, no significant variation in the reported beverage consumption, in general, was found among
obese individuals. A reduction in coffee (OR=0.88 and OR=0.79), soft drinks (OR=0.62 and OR=0.61),
milk (OR=0.45 and OR=0.38), dairy drinks (OR=0.71 and OR=0.59), and processed refreshments/
juices (OR=0.59 and OR=0.61) among not overweight and overweight individuals was noted.

Obese individuals showed a decline in the reported consumption of soft drinks (OR=0.58),
milk (OR=0.29), and processed refreshments/juices (OR=0.71). Not overweight individuals showed
a reduction in the report of other sugar-added drinks (OR=0.41), while overweight individuals had
an increase in the report of tea and infusions (OR=1.29) (Table 1).

The 2008-2009 and 2017-2018 INA did not show, in general, differences in the reported
consumption of beverages between weight status categories. In 2008-2009, dairy drink consumption

Table 1 - Beverage consumption in Brazilian adults (total population and per weight status) in two national food surveys: report'(% and 95% Cl) and odds ratio? of
change between the two studies. Brazil, 2008-2009; 2017-2018.

Tof 2
Total : Weight s‘Fatus
Beverages Not overweight Overweight Obese
% (95% Cl) % (95% Cl) % (95% Cl) % (95% Cl)

All beverages
2008/2009
2017/2018
Odds ratio

Coffee
2008/2009
2017/2018
Odds ratio

Fruit juices
2008/2009
2017/2018
Odds ratio

Soft drinks#
2008/2009
2017/2018

98.5(98.3;98.9)
96.8 (96.4; 97.1)
0.44(0.36; 0.53)

82.7(81.7; 83.7)
81.4(80.5; 82.3)
0.84(0.77;0.93)

33.9(32.5; 35.3)
33.5 (32.4; 34.6)
1.01(0.94; 1.09)

251(23.9; 26.4)
16.3 (15.4;17.2)

98.5(98.2;98.9)
96.8 (96.3; 97.3)
0.44(0.33; 0.58)

819 (80.6; 83.3)
81.4 (80.1; 82.6)
0.88 (0.77;0.99)

33.9(32.3;35.6)
33.4(31.9; 34.8)
0.99 (0.89; 1.09)

24.5(22.8; 26.1)
16.0 (14.7,17.2)

98.8(98.5;99.2)
96.7(96.2; 97.2)
0.35(0.25; 0.50)

83.7(82.0; 85.5)
81.6 (80.3; 82.9)
0.79 (0.68; 0.94)

34.2(321;36.3)
34.6 (33.0; 36.2)
1.05 (0.94; 1.18)

25.1(23.3; 27.0)
16.3 (15.0; 17.6)

97.9(97.2; 98.6)
96.7(96.1; 97.4)
0.67 (0.44;1.03)

82.9(80.9; 84.9)
81.0(79.; 82.9)
0.83(0.68;1.02)

331(30.3;35.8)
314 (29.2;33.7)
0.96 (0.81;113)

27.5(24.8;30.1)
17.3(15.5;19.0)
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Table 1 - Beverage consumption in Brazilian adults (total population and per weight status) in two national food surveys: report' (% and 95% Cl) and odds ratio? of
change between the two studies. Brazil, 2008-2009; 2017-2018.

20of2

Beverages

Total

Weight status

Not overweight

Overweight

Obese

% (95% Cl)

% (95% Cl)

% (95% Cl)

% (95% Cl)

Odds ratio
Milk
2008/2009
2017/2018
Odds ratio
Milk-based drinks
2008/2009
2017/2018
Odds ratio
Tea and infusions
2008/2009
2017/2018
Odds ratio
Refreshment/processed juices*
2008/2009
2017/2018
Odds ratio
Vitamins
2008/2009
2017/2018
Odds ratio
Beer
2008/2009
2017/2018
Odds ratio
Other alcoholic beverages*
2008/2009
2017/2018
Odds ratio
Other sugar-added beverages**
2008/2009
2017/2018
Odds ratio

0.61(0.55; 0.67)

13.9 (12.9; 14.8)
6.0 (5.5; 6.4)
0.39 (0.35; 0.44)

59(51;6.7)
3.8 (3.4;4.3)
0.70 (0.58; 0.86)

6.3(5.6;6.9)
74 (6.8;7.9)
116 (1.01; 1.34)

75(6.7;8.3)
4.6 (41;5)
0.61(0.52; 0.72)

2.9 (2.4; 3.4)
25(2.2;2.8)
0.88(0.72; 1.09)

41(3.5;4.7)
3.6 (31, 4.2)
0.91(0.73;1.15)

15(1.2;1.8)
14(11:1.7)
0.93 (0.69; 1.24)

0.8(0.5;0.1)
0.3(0.2; 0.4)
0.44(0.27;0.72)

0.62(0.54; 0.71)

13.9 (12.7; 15.)
6.8 (6.0;7.5)
0.45 (0.38; 0.52)

6.7(5.5;7.8)
4.3(3.6;5.0)
0.71(0.55; 0.91)

6.2(53;71)
7.2(6.5;8.0)
116 (0.95; 1.43)

7.6 (6.6; 8.6)
4.5(3.8;5.2)
0.59 (0.47; 0.73)

3.0(23;3.7)
2.8(23;3.2)
0.94(0.70; 1.30)

3.5(2.9; 41)
3.4 (2.8; 4.0)
1.03(0.8; 1.40)

19 (14; 2.4)
14 (11;1.8)
0.75 (0.51; 110)

0.8 (0.4;11)
0.3(0.2; 0.4)
0.41(0.22; 0.77)

0.61(0.53; 0.71)

13.5 (12.0; 15.0)
5.6 (6.9;6.3)
0.38 (0.32; 0.46)

5.6 (4.4; 6.7)
3.2(26;3.7)
0.59 (0.44; 0.80)

61(5.2; 71)
7.8(7.0;8.7)
1.29 (1.05;1.59)

74 (6.3; 8.5)
46(3.9;5.2)
0.61(0.49; 0.76)

29(2.3;3.7)
23(1.8;2.8)
0.79 (0.57; 1.10)

4.6 (3.6;5.6)
39(3.0;49)
0.88 (0.62;1.20)

11(0.7;1.6)
13(0.9;1.7)
112 (0.7;1.78)

0.8(0.2;1.4)
0.3(0.2; 0.5)
0.45(0.19; 1.03)

0.58 (0.48; 0.70)

144 (12.4; 16.5)
4.6 (3.7,5.5)
0.29 (0.23; 0.38)

£41(2.9;5.2)
41(31;5.2)
115 (0.75; 1.76)

7.2(5.5; 8.8)
6.7 (5.7, 7.8)
0.98 (0.68;118)

73(5.7; 8.8)
51(4.0;6.2)
0.71(0.51; 0.98)

2.6(16;3.7)
2.4(1.7;37)
0.89(0.54;1.50)

51(3.4; 6.8)
3.5(2.6; 4.5)
0.71(0.43;1.20)

0.9 (0.4;1.6)
15(0.8;2.2)
14(0.70; 2.80)

0.8(0.4;1.5)
0.4(0.001; 0.8)
0.4(0.10; 1.70)

Note: "Other alcoholic beverages include wine and Spirits; “Other sugar-added beverages include energy, isotonic, and soy-based drinks; “Regular and low-calory.
'Frequencies adjusted by gender, age, and per capita household income; 20dds ratio of change in reporting between the two surveys, with the dependent variable

being the frequency of reporting consumption and the independent variable being the survey year. Cl: Confidence Interval.

was reported to a more significant proportion among individuals who were not overweight (6.7%)
than those who were obese (4.1%). In 2017-2018, milk consumption was mentioned in a more
significant proportion among individuals who were not overweight (6.8%) than those who were
obese (4.6%) (Table 1).

In the period evaluated, we observed a reduction in the mean volume of drinks generally

consumed daily (631.9mL vs. 535.1mL), with a significant decline in the volume of consumed coffee
(-57.5mL), soft drinks (-27.1mL), milk (-20.2mL), processed refreshments/juices (-7.8mL), and dairy
drinks (-4.2mL). On the other hand, we identified a growing volume of tea and infusions (16.2mL)
and fruit juices (9.25mL) consumed (Table 2).

When evaluating the variation between the two surveys in the volume of beverages consumed

by weight status categories, we observed that individuals who were not overweight and overweight/
obese reduced, in general, their mean volume of beverages. The same thing was observed for coffee,
which had a mean decrease of -59.5mL in not overweight and overweight individuals, and -41.0mL
for obese, soft drinks (-24.4mL, -30.4mL, and -32.6mL) and milk (-18.6mL, -20.1mL and -24.8mL).

Rev Nutr. 2024;37:230197
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Table 2 - Beverage consumption in Brazilian adults (total population and according to weight status) in two national food surveys: means' [in mL] (and 95% Cl) of
daily intake and difference? in intake between the two surveys. Brazil, 2008-2009; 2017-2018.

Beverages

Total

Weight status

Not overweight

Overweight

Obese

Mean (in mL) (95% Cl)

Mean (in mL) (95% Cl)

Mean (in mL) (95% Cl)

Mean (in mL) (95% Cl)

All beverages
2008/2009
2017/2018
Difference (p-value)'

Coffee
2008/2009
2017/2018
Difference (p-value)

Fruit juices
2008/2009
2017/2018
Difference (p-value)

Soft drinks*
2008/2009
2017/2018
Difference (p-value)

Milk
2008/2009
2017/2018
Difference (p-value)

Milk-based drinks
2008/2009
2017/2018
Difference (p-value)

Tea and infusions
2008/2009
2017/2018
Difference (p-value)

Refreshment/processed juices*
2008/2009
2017/2018
Difference (p-value)

Vitamins
2008/2009
2017/2018
Difference (p-value)

Beer
2008/2009
2017/2018
Difference (p-value)

Other alcoholic beverages*
2008/2009
2017/2018
Difference (p-value)

Other sugar-added beverages**
2008/2009
2017/2018
Difference (p-value)

631.9 (617.7; 646.1)
535.1(522.9; 547.2)
-87.3(<0.01)

223.6 (217.5; 229.8)
169.9 (165.1; 174.7)
-57.5 (<0.01)

122.9 (117.2;128.6)
128.5(123.1;133.8)
9.25(0.02)

103.8 (97.6; 110.1)
711(66.6; 75.7)
-271(<0.07)

35.3(32.7: 37.9)
14.8 (13.4;16.2)
-20.2 (<0.01)

15.7 (13.6; 17.9)
10.3 (9.0; 11.6)
-4.2(0.01)

35.7(30.0; 41.4)
52.6 (47.3; 57.9)
16.2 (<0.01)

25.3(21.9; 28.7)
17.0 (14.8;19.1)
-7.8 (<0.01)

9.4(7.9;10.9)
8.6 (7.4;9.8)
-0.51(0.59)

43.5(35.7; 51.9)
479 (41.2; 54.5)
5.68 (0.30)

3.6(2.8; 4.by)
4.5(3.3;5.8)
0.95 (0.24)

2.2(1.4;3.0)
1.0 (0.6; 1.4)
-1.07 (0.02)

620.9 (604.5; 637.3)
523.6 (508.1; 539.1)
-90.5(<0.01)

228.0 (219.9; 236.0)
172.5 (165.5; 179.5)
-59.5 (<0.01)

122.3 (115.2; 129.4)
124.8 (118.1; 131.5)
4.6(0.36)

97.3(89.7;105.0)
67.2(61.0; 73.4)
-24.4(<0.01)

35.9(32.2;39.5)
171 (14.8; 19.4)
-18.6 (<0.01)

173 (14.3; 20.3)
11.6 (9.6;13.7)
-4.5(0.016)

31.8(24.7;38.9)
48.7 (462.2;55.2)
14.6(<0.01)

25.2(20.9; 29.6)
15.9 (13.0; 18.8)
-9.0 (<0.01)

9.4 (7.4;11.5)
9.6 (7.9; 11.4)
0.3(0.83)

35.0 (27.8:42.2)
42.2 (34.1; 50.4)
9.7(0.07)

4.6(3.3;59)
4.0(2.5;5.6)
-0.3(0.76)

21(11;3)
0.8(0.4;1.2)
-11(0.02)

636.3 (614.2; 658.4)
534.1(516.4; 551.8)
-91.4 (<0.01)

223.0 (213.9; 232.0)
166.3 (160.1; 172.5)
-59.5 (<0.01)

124.8 (115.5; 134.2)
130.8 (122.9; 138.7)
10.9 (0.08)

107.0 (95.6; 118.3)
713 (64.5; 78.1)
-30.4(<0.07)

33.7(29.8; 37.7)
13.3(11.5;15.1)
-20.1(<0.01)

15.6 (12.1:19.0)
8.2(6.8;9.6)
-6.2(<0.01)

35.2(27.9; 42.5)
54.8 (47.6; 62.0)
20.2(<0.07)

24.7(201; 29.3)
16.5(13.9;19.2)
-1.7 (<0.01)

9.8(7.2,12.3)
7.7 (5.9; 9.4)
11.8(0.27)

474 (331:61.8)
495 (38.5; 60.5)
2.03(0.8%)

2.8(15;4.0)
49 (2.4;75)
2.0(0.18)

2.5(0.5; 4.5)
1.2(0.4;1.9)
-1.2(0.20)

660.7(620.0; 701.4)
567.8(536.9; 598.6)
-85.1(<0.01)

209.8(198.7; 221.0)
171.4 (157.7; 185.1)
-£1.0 (<0.01)

120.3(108.5;132.0)
132.8 (119.7; 145.8)
16.1(0.07)

119.5(103.8; 135.3)
81.1(713;91.2)
-32.6 (<0.07)

371(31.2; 43.0)
12.2(9.5;14.9)
-24.8 (<0.07)

10.6 (7.6; 13.5)
1.5 (7.7:15.2)
1.8(0.39)

50.7 (34.8; 66.5)
579 (45.0;70.8)
6.9 (0.50)

26.8(20.1;33.6)
20.8 (14.4; 271)
-4.6(0.32)

8.3(5.2;1.4)
79(5.6;10.3)
-0.32(0.87)

64.6 (32.6; 96.6)
59.0 (42.7: 75.3)
-6.8(0.72)

2.3(1.0;3.6)
5.0(2.2;7.8)
2.2(0.14)

21(0.2;3.9)
1.2(0.1; 2.5)
-0.98 (0.39)

Note: *Other alcoholic beverages include wine and Spirits; **Other sugar-added beverages include energy, isotonic, and soy-based drinks; 'Statistical significance
using generalized linear models; “Regular and low-calory. '"Means adjusted by sex, age, and per capita household income; ?Mean difference between the evaluated
periods: 2017-2018 - 2008-20009. Cl: confidence interval.

For not overweight and overweight individuals, a reduction in the mean volume consumed of dairy
drinks (-4.5mL and -6.2mL) and processed refreshments/juices (-9.0mL and -7.7mL) and an increase
for tea and infusions (14.6mL and 20.2mL) was noted between the two surveys. In 2017-2018, not
overweight individuals reported a higher mean daily intake of dairy drinks (11.6mL) than those

overweight (8.2mL) (Table 2).
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In general, the caloric contribution of beverages to daily energy intake declined between the

two surveys (17.7% vs. 13.6%). Moreover, there was a significant reduction for coffee (-2.4 percentage
points - pp), milk (-0.68 pp), fruit juices (-0.37 pp), soft drinks (-0.35 pp), dairy drinks (-0.17 pp), and
tea and infusions (-0.11 pp) (Table 3).

Table 3 - Beverage consumption in Brazilian adults (total population and by weight status) in two national food surveys: means' (and 95% Cl) of the percentage

contribution to daily energy intake? and difference? in this contribution between the two studies. Brazil, 2008-2009; 2017-2018.

Beverages

Total

Weight status

Not overweight

Overweight

Obesity

% (95% Cl)

% (95% Cl)

% (95% Cl)

% (95% Cl)

All beverages
2008/2009
2017/2018
Difference (p-value)

Coffee
2008/2009
2017/2018
Difference (p-value)

Fruit juices
2008/2009
2017/2018
Difference (p-value)

Soft drinks*
2008/2009
2017/2018
Difference (p-value)

Milk
2008/2009
2017/2018
Difference (p-value)

Milk-based drinks
2008/2009
2017/2018
Difference (p-value)

Tea and infusions
2008/2009
2017/2018
Difference (p-value)

Refreshment/processed juices”
2008/2009
2017/2018
Difference (p-value)

Vitamins
2008/2009
2017/2018
Difference (p-value)

Beer
2008/2009
2017/2018
Difference (p-value)

Other alcoholic beverages*
2008/2009
2017/2018
Difference (p-value)

Other sugar-added beverages**
2008/2009
2017/2018
Difference (p-value)

t

17.7 (174, 18.0)
13.6 (13.4;13.9)
-3.93(<0.01)

7.2(7.0;7.5)
4.9 (4.8;5)
-2.4(<0.01)

41(3.9; 4.3)
3.6(3.5;3.8)
-0.37(<0.01)

1.8(1.7,1.9)
14(1.3;1.5)
-0.35(<0.01)

1.3(1.2;1.4)
0.66 (0.59; 0.72)
-0.68 (<0.01)

0.68 (0.58; 0.78)
0.51(0.45; 0.57)
-0.17 (<0.01)

0.24(0.20; 0.27)
0.3 (0.11; 0.15)
-0.1(<0.01)

0.36 (0.31; 0.47)
0.39 (0.34; 0.44)
0.33(0.38)

0.43(0.34; 0.51)
0.49 (0.43; 0.56)
0.07(0.21)

0.68 (0.56; 0.79)
0.80(0.67;0.92)
0.12(017)

0.21(0.16; 0.25)
0.26 (0.19; 0.32)
0.05(0.02)

0.07(0.04; 0.09)
0.02(0.01; 0.03)
-0.04 (<0.01)

17.7 (17.3;18.0)
13.7(13.3; 14.0)
-3.9(<0.01)

73(7.0;7.6)
49 (4.7;51)
-2.5(<0.01)

41(3.8;4.3)
3.7(3.5;3.9)
-0.34(0.04)

1.7(1.6;1.9)
13(1.2;1.5)
-0.31(<0.01)

13(1.2;1.5)
0.74 (0.64; 0.84)
-0.62(<0.01)

0.78 (0.64; 0.93)
0.55(0.45; 0.64)
-0.19(0.03)

0.25(0.19; 0.30)
012 (0.10; 0.15)
-0.13 (<0.01)

0.35(0.29; 0.47)
0.37(0.30; 0.44)
0.02(0.59)

0.43(0.33;0.52)
0.50 (0.41; 0.60)
0.08(0.22)

0.55(0.45; 0.65)
0.71(0.57; 0.84)
0.19(0.03)

0.27(0.20; 0.34)
0.26 (0.19; 0.34)
0.01(0.88)

0.05(0.03; 0.07)
0.02(0.01; 0.03)
-0.03 (<0.01)

181(17.6; 18.6)
13.5 (13.1; 13.9)
-4.4 (<0.01)

75(71;7.8)
4.9 (4.7;51)
-2.7(<0.01)

4.2 (3.9; 4.6)
3.7(3.4;39)
-0.50(0.02)

1.9 (1.6; 2.1)
13(1.2;1.5)
-0.45(<0.07)

1.2(17;1.4)
0.61(0.52; 0.69)
-0.64(<0.01)

0.68 (0.53; 0.83)
0.39 (0.32; 0.46)
-0.24 (<0.01)

0.20 (0.17; 0.27)
0.5 (0.12; 0.18)
-0.08 (0.01)

0.37(0.30; 0.44)
0.39(0.31; 0.46)
0.02(0.67)

0.48(0.31; 0.64)
0.46 (0.35; 0.57)
0.004(0.97)

0.76 (0.56; 0.96)
0.82(0.63;1.01)
0.06 (0.68)

0.15(0.9; 0.20)
0.25(0.14; 0.37)
0.1(0.15)

0.09(0.003; 0.19)
0.03(0.07; 0.04)
-0.06 (0.13)

16.9 (16.3; 17.6)
13.8 (13.3; 14.4)
-3.0(<0.01)

6.4 (6.1; 6.8)
51(4.7;5.4)
1.6 (<0.01)

3.9(3.5; 4.3)
3.5(3.2;3.8)
-0.32(0.21)

2.0(1.7;2.2)
1.6 (1.4;1.8)
-0.28(0.08)

15(1.2;1.8)
0.54(0.42; 0.66)
-0.96 (<0.01)

0.52(0.36; 0.68)
0.50(0.36; 0.65)
0.03(0.75)

0.23(0.15; 0.30)
0.11(0.08; 0.14)
-0.14 (<0.01)

0.40(0.29; 0.51)
0.46(0.34; 0.58)
0.08(0.36)

0.34(0.23; 0.45)
0.51(0.35; 0.66)
0.17(0.07)

1.0 (0.57; 1.4)
0.92(0.68;1.17)
-0.08(0.76)

0.13(0.05; 0.21)
0.25(0.13; 0.37)
0.1(0.21)

0.06 (0.02; 0.10)
0.03(0.001; 0.06)
-0.03(0.18)

Note: *Other alcoholic beverages include wine and Spirits; **Other sugar-added beverages include energy, isotonic, and soy-based drinks; 'Statistical significance
using generalized linear models; “Regular and low-calory. "Means adjusted by sex, age, and per capita household income; ?Percentage contribution to daily energy
intake: (Energy from drinks / Daily energy) * 100; *Mean difference between the evaluated periods: 2017-2018 - 2008-2009. Cl: confidence interval.
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The caloric contribution of beverages, in general, fell over the period assessed for not
overweight and overweight/obese individuals, as was observed for coffee (-2.5, -2.7, and -1.6 pp,
respectively), milk (-0.62, -0.64, and -0.9 pp), and tea and infusions (-0.13, -0.08 and -0.14 pp). There
was a reduction in the caloric contribution of fruit juices, soft drinks, and dairy drinks among not
overweightindividuals (-0.34, -0.31, and -0.19 pp, respectively) and those overweight (-0.50, -0.45,
and -0.24 pp). Finally, there was an increase in the caloric contribution for beer (0.19%) among not
overweight individuals (Table 3).

DISCUSSION

In Brazilian adults, a slight reduction in the reported consumption of beverages, in general,
was recorded in the 10 years between the two INAs. This downward trend was accompanied by a
decrease of approximately 15% in the mean volume consumed and 22% in the caloric contribution
to daily energy intake. However, there was no variation in the reported consumption of beverages
among obese individuals, although the mean volume consumed fell by 12% and the caloric contribution
of beverages by 18%.

The most frequently mentioned beverages in both surveys were coffee, fruit juices, and
soft drinks, which had the highest volume consumed and contributed to energy intake. The main
variations between the two studies were recorded for milk, for which the proportion of reports
and the mean volume consumed decreased by *60%, and the caloric contribution decreased by
=45%. Dairy drink consumption also varied consistently between the two surveys, with a decrease
of around 30% for reported consumption, mean volume consumed, and energy contribution. A
comparison of beverage consumption between weight status categories in the same survey showed
no significant differences.

Aligned with similar studies, the consumption of soft drinks among Brazilian adults fell
over the period studied, but it is unclear whether this reduction is related to an increase in the
consumption of other drinks, as observed in Australia, where the decline in the purchase of soft drinks
was accompanied by an increasing purchase of other sugar-added or non-caloric drinks [28-30]. In
this study, the only group of drinks with a growing consumption over the period studied was teas
and infusions, which include black or herbal tea, mate, yerba mate, traditional mate, and tereré.

A downward trend in the consumption of sweetened beverages among adults was observed
between 2007 and 2016 by the Surveillance System for Risk and Protective Factors for Chronic Diseases
by Telephone Survey (Vigitel) [31]. Similar findings were found for Australian adults in a study that
analyzed different data sources and showed a declining availability and consumption of sugar-
sweetened beverages between the last decades of the 20th century and the first decades of the 21st
century [32]. In the American population, Marriott et al. [33] analyzed data from seven consecutive
cycles of the National Health and Nutrition Examination Survey (NHANES) conducted from 2003-
2004 to 2015-2016 and observed that in adults (=20 years of age) energy intake from all beverages
decreased by 23%, that from sugar-added drinks decreased by approximately 50%, and that from soft
drinks by 48%. On the other hand, in the Spanish population, Rodriguez Alonso et al. [34] observed a
721% increase in the consumption of non-alcoholic drinks between 1964 and 2014, from 46 g/person/
day in 1964 to 96 g/person/day in 1991, 240 g/person/day in 2000, and 332 g/person/day in 2014.

The contradiction between the lower consumption of beverages, especially soft drinks,
along with the increase in excessive weight gain is also evidenced by data from VIGITEL, which
shows a decrease in the frequency of adults who reported drinking soft drinks five or more days a
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week from 30.9% in 2007 to 14.0% in 2021, which was accompanied by a growth in the frequency of
overweight adults (BMI=25kg/m2), from 42.6% in 2006 to 57.2% in 2021[2], while the prevalence of
obesity practically doubled in both men (from 12.4% to 22.8%) and women (from 16.9% to 30.2%),
as evidenced by data from the 2008-2009 POF and the 2019 National Health Survey [35]. Barclay
and Brand-Miller [36] introduced the concept of the Australian paradox by showing the inverse
relationship between the secular trend of anincreased prevalence of obesity and decreased refined
sugar consumption, which indicates the need to consider the different sugar-added sources when
proposing dietary recommendations and guidelines and considering other factors that affect body
weight gain, such as physical activity.

Excessive intake of sugar-added drinks has been considered a risk factor for increased body
weight and for developing NCDs [37,38]. Encouraging the consumption of artificially sweetened
beverages was initially considered a strategy to improve the quality of food consumption. However,
the intake of artificial sweeteners and their long-term effects have also been questioned, and they
are discouraged for healthy individuals. They should be used with caution in individuals with obesity
or other comorbidities [37,39]. Therefore, the intake of water and unsweetened drinks with a low
glycemic index has been underscored as the best option for replacing sweetened drinks to prevent
weight gain [40].

Oliveira and Canela [19] analyzed the purchase of beverages per the processing level in
Brazilian households based on data from the last three POF editions (2002, 2008, and 2017) and
found a declining milk purchase. In this vein, Singh et al. [11] compiled nationally representative data
from 187 countries between 1980 and 2010 and found low milk consumption among individuals aged
20 and over. However, higher milk consumption was observed in countries with higher purchasing
power due to higher prices. Furthermore, the authors also found that calcium intake was correlated
with milk consumption in 2010 (r=0.71).

This study showed a significant reduction in milk consumption, with a 50% decrease in
reported consumption. Milk is one of the primary sources of calcium, for which high prevalence
levels of inadequate intake were estimated in the Brazilian population in the 2017-2018 INA [41].
In this context, low milk consumption may reflect deficient calcium intake, which also seems to
favor obesity [42]. A cohort study conducted between 2010 and 2012 with high school adolescents
(n=962) from schools in the Metropolitan Region of Rio de Janeiro, Brazil, reinforces the hypothesis
that low calcium intake increases adiposity among adolescents [43]. A meta-analysis by Gonzalez
et al. [44] highlights the possible effect of high calcium intake on increasing fat oxidation rates in
adults. However, the authors stress the need for more studies to elucidate this relationship.

Coffee is one of the Brazilian food culture staples and among the six most consumed foods
in the country [45]. However, in this study, the volume of coffee consumed fell between the two
INAs. This decline could be explained by the greater participation of ultra-processed drinks to the
detriment of minimally processed foods that make up Brazilian food culture [46]. Another point
that may be linked to this reduction may be the price of coffee in the period evaluated. Per the
Regional Cooperative of Coffee Growers in Guaxupé, Minas Gerais (Cooxupé), the mean price of
coffee bags sold was BRL 255.94 in January 2008 and BRL 514.21in 2017, a 100% increase in 10 years.

The analysis of a single day to assess beverage consumption can be considered a limitation
of this study. However, different strategies to reduce measurement errors were used in both surveys
analyzed, such as data strict review to ensure its quality, intensive training of the interviewers, the
use of interviewing based on the multi-step method [47], and interview standardization adopting
laptop-supported software.
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Another possible limitation was the change in the methods used to obtain food consumption
data between the two surveys analyzed. The change was made to obtain more accurate food
consumption estimates. A validation study with the 2008-09 INA data revealed that the 24hR
showed less underestimation of energy intake than the food record [48]. Furthermore, one day of
24-hour recall can accurately estimate the mean population food consumption [23].

Due to their essential role in the daily diet of Brazilian adults, beverages should be the target
of strategies that aim to promote healthy eating and encourage the choice of beverages with good
nutritional quality in order to improve dietary quality and provide the intake of nutrients and bioactive
compounds that favor health and prevent diseases. Recognizing the beverage consumption habits
of Brazilian adults can align interventions based on food and nutrition education.

CONCLUSION

This study highlighted that even with the reduction in the report, mean volume, and mean
caloric contribution of beverages in general, they still represent a considerable proportion of the
energy consumed daily and can impact weight status and health. Therefore, they should be the
target of actions to promote healthy eating. In Brazil, there still needs to be more information on
the consumption of beverages in the adult population and their impact on health, although they
are a prevalent food item. This study supports the development of more effective intervention
strategies to promote health in Brazilian adults.
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