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Methods

Data were drawn from a cross-sectional population-based study conducted in 2008 in a representative urban city
sample involving 1494 consumers of sugar-sweetened beverages. Dietary intake was evaluated through two 24-
Hour Dietary Recalls, and the usual sugar-sweetened beverages consumption was estimated using the Multiple
Source Method. Dietary quality was evaluated using the Brazilian Healthy Eating Index — Revised. The association
between total score of the revised index and components with sugar-sweetened beverages consumption tertiles
was assessed using multiple linear regression models for each age group, considering the sample design.

Results

Regardless of age group, the increase of sugar-sweetened beverages consumption was associated with a
decrease in the total Healthy Eating Index — Revised score and in the components “total fruit”; “whole fruit”;
“meat, eggs and legumes”, and the “solid fat, alcohol and added sugar”.

Conclusion

The results of our study suggest that higher sugar-sweetened beverages consumption was associated with poorer
dietary quality. Planning public health policies aimed at decreasing sugar-sweetened beverages consumption is
essential to increase dietary quality and reduce the incidence of noncommunicable diseases.

Keywords: Beverages. Diet. Life Style. Nutrition Surveys.

RESUMO

Objetivo

Avaliar a associacao entre a qualidade da dieta e o consumo de bebidas acucaradas em adolescentes, adultos e
idosos residentes da cidade de Sdo Paulo, Brasil.

Meétodos

Foram utilizados dados provenientes do Inquérito de Saude de Sdo Paulo de 2008, estudo transversal de base
populacional, com amostra composta por 1494 consumidores de bebidas acucaradas. O consumo alimentar foi
avaliado por meio de dois Recordatdrios Alimentares de 24 Horas e o consumo habitual de bebidas agucaradas
foi estimado por meio do Multiple Source Method. A qualidade da dieta foi determinada usando o Indice de
Qualidade da Dieta Revisado. A associacdo entre o indice revisado e a ingestdo de bebidas acucaradas foi
avaliada por meio de modelos de regressao linear para cada grupo etario, considerando o desenho amostral.

Resultados

Independente da faixa etaria, o aumento do consumo de bebidas acucaradas foi associado a diminuicdo da

pontuacdo total do Indice de Qualidade da Dieta-Revisado e dos componentes “frutas integrais”, “frutas totais”,
“carne, ovos e leguminosas” e “gordura sélida, dlcool e actcar de adicado”.
Conclusao

A maior ingestao de bebidas acucaradas esta associada a pior qualidade da dieta. O planejamento de politicas
publicas visando a diminuicdo do consumo de bebidas acucaradas é essencial para aumentar a qualidade da
dieta e reduzir a incidéncia de doencas crénicas ndo transmissiveis.

Palavras-chave: Bebidas. Dieta. Estilo de vida. Inquéritos nutricionais.

INTRODUCTION

The consumption of Sugar-Sweetened Beverages (SSB) has been associated with the
development of several noncommunicable diseases [1]. A global study using data from 187 countries
evaluated the burden of disease associated with SSB consumption in 2010 and found that 184000
deaths worldwide were attributable to SSB consumption: 72.3% from diabetes, 24.2% from
cardiovascular disease, and 3.5% from cancers. Furthermore, 8.5 million Disability-Adjusted Life-Years
(DALY) were related to consumption of SSB [2].
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A cross-sectional study of 1,752 Iranian adults of both sexes verified a positive association
between higher SSB consumption (more than 3 times per week) with energy intake when compared
to SSB consumption of less than once a week [3]. Moreover, studies have suggested that liquid
calories from SSB imply a weaker satiety response and lower degree of dietary compensation in
subsequent meals, resulting in an increase of food consumption and total daily energy intake [4].

The consumption of SSB may represent a marker of an unhealthy lifestyle and poorer dietary
quality [5]. Individuals who have a higher SSB consumption tend to consume more calories, be more
sedentary, and to present a lower adherence to the Mediterranean dietary pattern [3,6]. Regarding
dietary quality, those with a higher SSB consumption tend to have a dietary pattern with more refined
grains, French fries, processed and red meat, desserts [7], saturated and trans-fats, and a lower
consumption of fiber and dairy products [8].

Diet quality indexes have been proposed in order to evaluate dietary quality and synthesize the
qualitatively characteristics of eating patterns [9]. In this context, some studies evaluated the impact
of SSB on diet quality using these indexes, however, in Brazil this association was brief explored [10-12].

Therefore, we hypothesized that individuals with a higher SSB consumption would have poorer
dietary quality. Considering the link between SSB and some burdensome pathologic conditions,
understanding this relationship is important for planning interventions and public policies to reduce
the incidence of noncommunicable diseases. The present study aimed to evaluate the association
between SSB consumption and dietary quality in adolescents, adults, and older adults living in Sdo
Paulo, Brazil.

METHODS

Study sample

The study used data from a cross-sectional population-based survey, namely, Inquérito de
Saude de Sao Paulo (HSP, Health Survey of Sdo Paulo) 2008. The study was designed to collect health
and nutrition information as well as life conditions in a probabilistic sample of urban residents of Sdo
Paulo, Brazil.

Two-stage cluster sampling was performed comprising census tracts and households. In the
first stage, 70 census tracts were randomly selected from among 267 census tracts in the Pesquisa
Nacional por Amostra de Domicilios (PNAD, Brazilian National Household Sample Survey) 2005
register of the Instituto Brasileiro de Geografia e Estatistica (IBGE, Brazilian Institute of Geography
and Statistics). In the second stage, a total of 16,607 households were randomly selected within the
census tracts. Eight domains were defined, as follows: children under one year (both sexes); children
aged between 1 and 11 years old (both sexes); adolescent aged between 12 and 19 years (males
and females); adult aged between 20 and 59 years (males and females); older adult aged 60 years
and over (males and females). To preserve the representativeness of each domain and to adjust for
differences in the relative participation of age groups within the Sdo Paulo city population, different
sampling fractions were applied. The sample size was calculated to estimate proportions of 0.5 with
a sample error of 0.07 at a 5% significance level and a design effect of 1.5.

The survey comprised 3,271 individuals recruited from September 2008 to March 2009. Of
these, 2,691 individuals aged 12 years or more answered questions concerning socioeconomic,
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demographic, and lifestyle conditions. The first 24-Hour Dietary Recall (24HR) was collected in a
subsample of 1662 individuals aged 12 years or more. Therefore, for this study, 1494 consumers of
SSB (541 adolescents, 542 adults and 411 older adults) comprised the study sample.

This investigation was approved by the Ethics Committee of the Public Health School of the
Universidade de Sao Paulo (USP, University of Sdo Paulo) (CAAE n°66161717.0.0000.5421). All
participants provided written informed consent before any procedure.

Data collection and processing

A structured questionnaire was administered at the participants homes, using qualified
interviewers to obtain information with regard to demographic, socioeconomic, and lifestyle
characteristics.

Self-reported ethnicity was classified as “white” and “other ethnicities” (black, brown, yellow,
and indigenous). The head of the household’s level of education was categorized according to the
number of years of study, as follows: less than nine years of study, or ten or more years of study.
Household family income per capita was calculated as the sum of the income of all family members
divided by the number of family members. Smoking status was classified as being either a former
smoker, never having smoked, or a current smoker. Participants were also classified as consumers or
non-consumers of alcoholic beverages.

Physical activity levels were assessed using the long version of the International Physical
Activity Questionnaire validated for the Brazilian population [13]. Leisure time physical activity was
classified as either insufficiently active, or sufficiently active (physical activity practiced for at least 30
minutes daily, 5 days per week at a moderate intensity, or at least 20 minutes daily, 3 days per week,
at a vigorous intensity).

Body Mass Index (BMI) was calculated based on self-reported weight and height and classified
according to cut-off values for adolescents [14], adults [15] and older adults [16]. This information
has been previously validated in study with the same population [17].

Dietary intake data

Food and beverage consumption was measured using two nonconsecutive 24HR. The first
24HR information was collected by trained interviewers present at the participant’s home, according
to procedures described in the Multiple Pass Method [18]. Information for the second 24HR was
collected via telephone interview, using the Automated Multiple Pass Method, and replicated in 832
participants.

Data collection was refined using the Nutrition Data System for Research software 2007
version, developed by the Nutrition Coordinating Center at the University of Minnesota (Minneapolis,
Minnesota, United States). After dietary data collection, the household measures reported in each
24HR were converted into grams and milliliters according to Brazilian publications [19,20]. Every
food and beverage reported had its nutritional adequacy of food consumption data verified using a
national food composition table.

Misreporting the percentage of each individual's energy requirements was determined using
the following equation: Energy intake — EER (Estimated Energy Requirements)/EERx100 [21].
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Sugar-sweetened beverages

The SSB definition used in this study was defined as any beverage containing a caloric
sweetener, either intrinsic to product formulation or added prior to consumption [22]. If the
respondent responded that he/she had added sugar to the consumed beverage, the amount reported
was considered. Where there was mention of sugar consumption in the 24HR, but there was no
information detailing the quantity of sugar added prior to consumption, a figure of 5% sugar was
added to the beverage (5g of sugar for each 100mL of beverage). The usual SSB consumption was
estimated using the Multiple Source Method (MSM).

Brazilian Healthy Eating Index

The Brazilian Healthy Eating Index — Revised (BHEI-R) was adapted and validated from the
Healthy Eating Index 2005 (HEI-2005) [23,24]. Twelve components comprise the BHEI-R: nine food
groups (“oils”, “meat, eggs and legumes”, “milk and dairy”, “whole grains”, “total grains”,
“total vegetables”, “dark green and orange vegetables and legumes”, “whole fruit”, and “total
fruit”), two nutrients (“sodium” and “saturated fat”), and one component representing the energy
derived from “Solid Fats, Added Sugar and Alcohol” (SoFAAS). The usual intake of components was
estimated using the MSM. The total BHEI-R score ranges from 0 to 100, using food energy density
as parameters.

Statistical analyses

The participants’ characteristics are presented as percentages. The mean score of total BHEI-R
and components are described according to tertiles of SSB consumption for each age group. Radar
charts were used to demonstrate BHEI-R component scores according to tertiles of SSB consumption
for each age group. Differences between the total score and each component tertile of SSB
consumption were tested using univariate linear regression models.

The association between total BHEI-R and components with tertiles of SSB consumption
was assessed using multiple linear regression models for each age group. The dependent variable
was the BHEI-R, and the independent variable involved the tertiles of SSB consumption. All the
models were adjusted for sex, household family income per capita, the head of household’s
level of education, self-reported ethnicity, smoking status, alcohol consumption, leisure
time physical activity, BMI, and misreporting. All the models were accepted after residual
analysis.

All analyses considered the complexity of the sample design, using the survey module of
Stata version 13.0 (Stata Corporation, College Station, Texas, United States). A p-value <0.05 was
considered statistically significant.

RESULTS

The majority of participants in this study were female (56.2 %), adolescents (40.9%), with the
head of the household having up to 9 years of education (63.1%), and a household family income
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per capita <1 minimum wage (US$260.00 in 2008) (51.8%). Most of the participants self-reported
being of white skin color (56.4%), never having smoked (72.3%) and not being consumers of
alcohol (58.6%). Excess body weight was observed in 40.3% of the participants and 83.8% were
insufficiently active.

In adolescent participants, the mean total BHEI-R score was 60.17, 58.41, and 58.20 for
T1, T2 and T3 of SSB consumption, respectively. In adult participants, the mean total BHEI-R
score was 62.70 for T1, 61.58 for T2, and 58.86 for T3. In older adult participants, the mean
total BHEI-R score was 66.43, 64.99, and 63.31 for T1, T2, and T3 of SSB consumption,
respectively.

In adolescents, the SSB consumption was associated with the “milk and dairy” components,
“sodium”, “SoFAAS”, and the total BHEI-R score. SSB consumption in adults was associated with the
“total grains”, “meat, eggs and legumes”, “sodium”, “SoFAAS"” components and the total BHEI-R
score. In older adults, the components “whole fruit”, “total grains”, “milk and dairy”, “sodium”,
“SoFAAS" and total BHEI-R score were associated with SSB consumption. These results are plotted in

the radar charts (Figure 1, 2 and 3).

Milk and dairy ** Saturated fat

Whole grains Solid fat, alcohol, added sugar **

Total grains Meat, eggs and legumes

Whole fruit Total vegetables

Total fruit ‘ Dark green and orange vegetables

—  Tertile 1 — Tertile 2 — Tertile 3

Figure 1. Radar chart of mean values of Brazilian Healthy Eating Index components according tertil of sugar sweetened beverage
intake in adolescents, Sdo Paulo (SP), Brazil, 2008.

Note: *p<0.05, **p<0.001. Tertile 1: 341.55mL of sugar-sweetened beverage/day; Tertile 2: 628.07mL of sugar-sweetened beverage; Tertile 3:
1120.11mL of sugar-sweetened beverage/day.
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Milk and dairy Saturated fat

Whole grains Solid fat, alcohol, added sugar**

Total grains* Meat, eggs and legumes*

Whole fruit Total vegetables

Total fruit \ Dark green and orange vegetables

Oil

—  Tertile 1 — Tertile 2 — Tertile 3

Figure 2. Radar chart of mean values of Brazilian Healthy Eating Index components according tertil of sugar sweetened beverage
intake in adults, Sdo Paulo (SP), Brazil, 2008.

Note: "p<0.05, **p<0.001. Tertile 1: 311.49mL of sugar-sweetened beverage/day; Tertile 2: 609.02 mL of sugar-sweetened beverage; Tertile 3:
1069.63mL of sugar-sweetened beverage/day.

After adjustment for confounding variables, adolescents in the upper tertile of SSB
consumption (T3) presented an increase of 1.15 points in the component “milk and dairy” when
compared to adolescents in the lower tertile (T1). For the “SoFAAS” component, there was a decrease
of 1.97 and 3.62 points for T2 and T3, respectively. The total BHEI-R score decreased 2.18 and 2.28
points for adolescents in T2 and T3, respectively (Table 1).

Adults in the upper tertile of SSB consumption presented a decrease of 0.51 points in the
“total fruits” component when compared to adults in the lower tertile of consumption. In the “total
grains” component, there was an increase of 0.13 and 0.11 points for T2 and T3, respectively.
There was an increase of 0.01 points in the “total vegetables” component for adults in the upper
tertiles of SSB consumption. In the “meats, eggs and legumes” component, there was a decrease
of 0.33 points for the adults in the T3 compared to those in the T1. In the “SoFAAS” component,
there was a decrease of 1.33 and 3.25 points for T2 and T3, respectively. The total BHEI-R score
decreased 1.65 and 3.31 points for adults on T2 and T3, respectively (Table 1).

In the older adults, there was a decrease of 0.41 points in the “whole fruits” component
for the individuals in the upper tertile when compared to those in the T1. In the “total grains”
component, there was an increase of 0.15 points for individuals in T3. In the “meats, eggs and
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Milk and dairy * Saturated fat

Whole grains Solid fat, alcohol, added sugar**

Total grains ** Meat, eggs and legumes

Whole fruit* Total vegetables

Total fruit Dark green and orange vegetables

Oil

—  Tertile 1 — Tertile 2 —— Tertile 3

Figure 3. Radar chart of mean values of Brazilian Healthy Eating Index components according tertil of sugar sweetened beverage
intake in older adults, Sdo Paulo (SP), Brazil, 2008.

Note: *p<0.05, **p<0.001. Tertile 1: 292.52mL of sugar-sweetened beverage/day; Tertile 2: 602.34mL of sugar-sweetened beverage; Tertile 3:
928.77mL of sugar-sweetened beverage/day.

legumes” component, the older adults in the upper SSB consumption tertile showed a reduction
of 0.58 points when compared to those in the lower SSB consumption. In the “milk and dairy”
component, there was an increase of 1.15 points for those in T3 of SSB consumption. In the
“SoFAAS" component, there was a decrease of 1.95 and 2.63 points for T2 and T3, respectively. The
total BHEI-R score decreased 2.60 points for the older adults in T3 compared to the older adults in
the lower SSB consumption tertile (Table 1).

DISCUSSION

In the present study, an increased SSB consumption was associated with a decrease in the
total BHEI-R score for the healthy dietary components and for the “SoFAAS” component. Our results
demonstrated that SSB consumption was associated with poorer dietary quality, regardless of age
group. Similar results were observed in a cross-sectional study with data involving 22513 adults from
a United States National Health and Nutrition Examination Survey (NHANES), undertaken between
2003 and 2012,evaluated the association between SSB consumption and dietary quality and found
that SSB consumption was associated with decreased dietary quality, measured using the HEI-2010.

Revista de Nutricao Rev. Nutr. 2019;32:e180121
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Table 1. Brazilian Healthy Eating Index — Revised components associated with tertiles (T) of sugar-sweetened beverage intake in
adolescents, adults and older adults participating in the Health Survey of Sdo Paulo 2008. Sdo Paulo (SP), Brazil, 2008.

Adolescents Adults Older adults
BHEI-R and components T2 T3 T2 T3 T2 T3
B (95% Cl) B (95% CI) B(95% Cl)  PB(95% Cl) B (95% Cl) B (95% Cl)
) ) -0.34 -0.07 -0.35 -0.51 0.17 -0.37
Total fruit (0-5 points)
(-0.77;0.09) (-0.44;0.30) (-0.72;0.01) (-0.86;-0.17) (-0.17;0.52) (-0.80;0.04)
) ) -0.15 -0.01 -0.18 -0.18 0.26 -0.41
Whole fruit (0-5 points)
(-0.63;0.33) (-0.46;0.43) (-0.53;0.15) (-0.55;0.17) (-0.07;0.60) (-0.82;-0.01)
Total ins(0-5 points) -0.004 -0.01 0.13 0.11 0.01 0.15
otal grains(0-5 points
9 P (-0.11;0.10) (-0.11;0.09) (0.03;0.22) (0.001;0.21) (-0.09;0.10) (0.06;0.24)
Whol ins (0-5 points) -0.09 -0.12 0.07 -0.01 -0.06 -0.02
ole grains (0-5 points
9 P (-0.29;0.10) (-0.28;0.02) (-0.06;0.21) (-0.12;0.11) (-0.22;0.9) (-0.23;0.18)
Total tables (0-5 points) 0.01 0.01 0.01 0.01 -0.01 0.00
otal vegetables (0-5 points,
9 P (-0.01;0.04) (-0.01;0.04) (0.01;0.2) (0.01;0.02) (-0.01;0.01) (-0.01;0.00)
Dark green and orange
vegetables (0-5 points)
Meat, eggs and legumes 0.33 0.23 0.02 -0.33 -0.15 -0.58
(0-10 points) (-0.19;0.85) (-0.16;0.63) (-0.26;0.30) (-0.65;-0.01) (-0.43;0.12) (-1.01;-0.15)
Milk and dairy (0-10 points) 0.57 1.15 -0.21 0.54 0.36 1.15
ilk and dairy (0— oints
y P (-0.15;1.30) (0.53;1.77) (-0.75;0.32) (-0.01;1.11) (-0.26;0.99) (0.47;1.83)
) . 0.45 0.35 -0.12 -0.07 -0.001 -0.22
QOil (0-10 points)
(-0.17;1.08) (-0.26;0.97) (-0.35;0.09) (-0.30,0.14) (-0.17;0.16) (-0.72;0.26)
. -0.61 -0.47 0.26 0.07 -0.10 0.09
Saturated fat(0-10 points)
(-1.27;0.04) (-1.09;0.15) (-0.25;0.78) (-0.47,0.63) (-0.58;0.37) (-0.49;0.69)
) ) -0.39 0.27 0.80 0.32 0.38 0.25
Sodium (0-10 points)
(-1.40;0.26) (-0.30;0.85) (-0.24,0.40) (-0.05;0.70) (-0.03;0.80) (-0.30;0.82)
SOFAAS (0-20 points) -1.97 -3.62 -1.33 -3.25 -1.95 -2.63
0 — oints
P (-3.03;-0;91) (-4.86;-2.38) (-2.21;-0.46) (-4.63;-1.86) (-2.60;-1.31) (-3.51;-1.75)
-2.18 -2.28 -1.65 -3.31 -1.09 -2.60

Total score
(-4.24;-0;11)  (-3.94;-0;63) (-3.15 -0.15) (-5.12;-1.50) (-2.30; 0.11) (-4.11;-1.08)

Note: Reference: T1. B: Coefficients of multiple linear regression; BHEI-R: Brazilian Health Eating Index-Revised; SOFAAS: Solid Fats, Added Sugar
and Alcohol; Cl: Confidence Interval.

Significant associations are indicated in bold. Linear regression models adjusted for sex, household per capita income, household head’s
education level, self-reported race, smoking status, alcohol consumption, physical activity, Body Mass Index, and misreporting.

Furthermore, SSB consumption was most strongly and consistently associated with reduced dietary
quality in all subgroups of the population study [12].

Evidence from a Multiethnic Cohort shows that HEI-2010 scores were inversely associated
with risk of mortality from all causes, cardiovascular diseases, and cancer in adult men and
women [25].

Adults and older adults who consumed more SSB presented a decreased score in terms of
healthy dietary components, such as “total fruit” and “whole fruit”. A prospective study undertaken
in Spain with 8,157 adults of both sexes found that individuals with a higher SSB consumption
presented lower adherence to the Mediterranean dietary pattern, which is characterized with a higher
consumption of fruits [6]. In another prospective cohort study comprising 5,115 young adults of both
sexes living in the United States, the Coronary Artery Risk Development in Young Adults study verified
that participants who had a higher SSB consumption also presented with a lower consumption of
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dietary fiber [8], which may reflect low fruit intake. Meta-analysis of 95 prospective studies observed
that fruit intake reduces the risk for coronary heart disease for stroke, cardiovascular disease and total
cancer and estimated that 5.6 million premature deaths worldwide in 2013 may be attributable to a
fruit and vegetable intake below 500g/day [26].

Studies have demonstrated that SSB consumption has been associated with an unhealthy
dietary pattern [5,27], and may result in a decreased adherence to local traditional dietary patterns.
A cross-sectional study that evaluated the association between dietary patterns and metabolic
cardiovascular risk factors in Sdo Paulo, Brazil, found that the ‘Traditional’ pattern showed a negative
effect on obesity, suggesting a protective role of the ‘Traditional’ pattern against weight gain,
increased fat mass, and abdominal fat accumulation [28]. However, studies indicate a decreased
adherence to the ‘Traditional” pattern and a change in dietary patterns by Brazilians. These changes
are consistent with an increase in noncommunicable diseases and, in particular, with an increase in
excess body weight in Brazil.

Adults and older adults who consumed higher SSB volumes presented an increased score in
the “total grains” component. Foods that contribute the most energy from this component are: white
rice (35.56%), French bread (18.56%), white flour (6.46%), crackers (3.48%), potatoes (3.19%),
white spaghetti noodles (3.05%), chocolate cookies (2.41%), white bread loaf (2.20%), cassava
(1.96%), and other types of cookies (1.48%) (data not shown). Results from a cross-sectional study
of 24809 individuals who participated in a United States NHANES, from 1999 to 2010, showed that
adults and older adults who were SSB consumers demonstrated a higher consumption of salty and
sweet snacks, such as grains, pastas, crackers, all types of chips, cakes, cookies, pastries, and other
simple carbohydrates-rich foods, than individuals who were not SSB consumers [27].

Adolescents and older adults who consumed more SSB presented higher scores in the “milk
and dairy” component. Our findings are similar to a national cross-sectional study that found
adolescents and older adults consumed more milk and dairy products than adults did. Moreover, this
same study verified that dairy products accounted for 4.3% of the total daily energy of added sugars,
being an important contributor to the added sugars and fat intake, affecting dietary quality [29].
However, milk and dairy products are nutrient-rich and provide micronutrients, energy, high-quality
protein, and essential fatty acids. In addition, milk and dairy products may help to prevent weight
gain and changes to body composition [30]. Therefore, nutritional education aimed at choosing dairy
products with lower sugar levels may play a key role in decreasing added sugar intake, especially
among adolescents [31].

Several strategies and public health policies could be implemented with the objective of
reducing SSB consumption within the population, such as food and nutrition education, SSB
taxation, regulation of the marketing of these food items, control of the sale of beverages in
schools, and adoption of front-of-pack nutritional labels with warnings that identify unhealthy
foods [32].

Studies have shown that SSB taxation has a marked effect [33,34]. Since 2001, some municipal
and state laws have operated within public and private schools to restrict the commercialization of
products such as soft drinks and artificial juices in Brazilian schools. At a national level, since 2015,
Bill No.3606 of 2015 [34] is in process in the National Congress. This Bill is intended to prohibit
establishments located in public or private schools from marketing beverages and foods that are not
suitable for child or adolescent nutrition, aiming to prevent obesity in childhood and adolescence, as
well as to encourage the formation of healthy eating habits [35].
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In Brazil, updating and improving the current nutritional labeling model has also been
discussed. This model has been further elaborated by the Brazilian Institute of Consumer Protection,
which suggested the inclusion of front-of-pack nutrition labels with warnings identifying unhealthy
foods, such as SSB [34]. Studies in countries adopting front-of-pack nutrition label shave shown a
positive effect in terms of choice and food item purchasing, and suggest an increased awareness in
the population concerning the nutritional aspects of the products [36,37].

Limitations of this study include the dietary consumption assessment method used, that
may involve errors in respect of dietary estimations due to recall errors, omissions, and errors in
portion size estimation. To overcome these aspects and enhance data reliability, procedures were
applied to structure data collection and analysis such as the Multiple Pass Method, the MSM used
to estimate usual intake, and the adjustment of under- and over-reporters of energy intake. Another
limitation involved the definition of SSB. Some studies evaluating SSB consumption have used
different definitions, which limit comparisons between studies. Despite these limitations, this study
improves understanding concerning the relationship between SSB consumption and dietary quality,
and highlights the importance of investigating the dietary quality of SSB consumers in one of the
world’s largest cities located in a middle-income country, where the majority of SSB consumption and
most of the disease-related burden occurs [4].

CONCLUSION

The results suggest that a higher SSB consumption was associated with a poorer dietary
quality with decreased fruit intake, meat, eggs and legumes, and increased intake of solid fat, alcohol
and added sugar in the residents of Sdo Paulo, Brazil. Diet is a multifaceted exposure and clustering
of unhealthy food items was shown in this study, suggesting that SSB intake is a marker of poor diet
quality. Public health policies aiming to decrease SSB consumption are essential to improve dietary
quality and reduce the incidence of noncommunicable diseases and premature deaths associated
with a poorer dietary pattern.
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