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Abstract: Although the adverse effects of trans fat consumption are well documented, industrially-
produced trans fats are still used in a variety of food products. Our objective was to investigate the
presence of trans fat information on the nutrition facts panel, in the list of ingredients, and the use of trans
fat claims in packaged food and beverages marketed in Brazil. This was a cross-sectional study that used
data from packaged food and beverages available in the five supermarket chains with the largest market
share in Brazil. Of the 11,434 products that were analyzed, 81.3% did not present a source of trans fats in
the list of ingredients. The percentages of products with specific (hydrogenated fats or oils) and unspecific
trans fat terms (margarine, vegetable fat, and vegetable cream) in the list of ingredients were 4.1% and
14.6%, respectively. Bakery products, cookies and crackers, candies and desserts, snacks, and convenience
foods had the highest percentages of trans fat claims. We also found claims in products with ingredients
that are sources of trans fats. In conclusion, trans fat ingredients were found in almost one-fifth of the
Brazilian packaged foods. The current Brazilian legislation is not sufficient to inform consumers about the
content of trans fats in packaged foods. Along with measures to restrict the use of industrially-produced
trans fats, improvements in nutritional labeling are also needed.

Keywords: trans-fatty acids; ultra-processed food products; food labels; consumer;
non-communicable disease

1. Introduction

Trans fats are unsaturated fatty acids with at least one double bond in the trans configuration.
They occur naturally at low levels in meat and dairy products from ruminants and are industrially
produced by the partial hydrogenation of vegetable oils [1]. Trans fats are attractive to the food
industry because they increase the shelf life of foods and oils and improve taste and texture at a low
cost. Therefore, a variety of ultra-processed food products (UPP), such as bakery products, cookies
and crackers, snacks, sweets, ice cream, and ready-to-eat and frozen foods, contain trans fats [2–5].

The adverse health effects of trans fat consumption, particularly the association with increased
risk of coronary heart disease (CHD), are well documented in the literature [1,6,7]. Although there is
a clear relationship between the intake of trans fats and the risk of CHD, ruminant trans fats have no
apparent health effects, which is likely due to the low content in the diet of the general population [8].
Furthermore, no benefits for health or “safe level” of trans fat intake has been identified. Compounding
this issue, the consumption of trans fats exceeding the maximum limit proposed by the World Health
Organization (WHO) (1% of total energy intake) [9] occurs mainly because of the availability of
industrially-produced trans fats [10].
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Over the past decades, voluntary and regulatory measures to lower the content of industrially-
produced trans fats, including improvements in food labeling, food reformulation, and restrictions in
use, have been adopted around the world [11]. The most effective measures are policy interventions
aimed at eliminating industrially-produced trans fats [4]. Denmark was the first country to restrict
the use of trans fats by imposing a limit of two grams of trans fats per 100 g of fat or oil, which has
virtually eliminated the consumption of trans fats in the country [12]. The restriction on the use of
trans fat ingredients have been discussed in many countries worldwide and the WHO recommends
the elimination of industrially-produced trans fats to reduce the burden of non-communicable diseases
(NCDs) as one of their priority targets, which has guided the WHO’s strategic plan from 2019–2023 [13].

In 2003, the Brazilian Health Regulatory Agency (Agência Nacional de Vigilância Sanitária—Anvisa)
included the information regarding the content of trans fats as a mandatory item on the nutrition facts
panel of packaged foods and beverages labels in the country. However, the current legislation fails to
provide clear and adequate information related to the content and presence of trans fats in packaged
foods and beverages. First, trans fat content below 0.2 g per serving is considered insignificant and must
be declared as zero on the nutrition facts panel [14]. Still, the portion sizes for different food groups are
determined by legislation based on a recommended consumption, with small portion sizes for high
caloric foods, such as biscuits and chocolates, [15], usually minor in comparison to the real portion people
in Brazil eat [16]. Moreover, Brazilian regulations allow a variation of 20% in the nutrient content [14]
and of 30% in the portion sizes [15] declared on the packages. Second, although the use of nutrition
claims about trans fats are regulated in the country, it is possible that products with trans fat ingredients
state a message such as “zero trans fats” or “trans fat free” if they present less than 0.1 g of trans fats
per portion and also a low content of saturated fat (a maximum of 1.5 g of trans and saturated fats in
a portion or per 100 g of prepared dishes and with less than 10% of energy from saturated fat) [17].
In addition to labeling rules, in 2007, the Brazilian Ministry of Health signed a voluntary agreement
with food industry representatives to reduce trans fats in processed foods [18]. Despite these efforts,
the consumption of trans fats in Brazil exceeds the limit proposed by WHO [10].

A review that investigated the consumption of trans fats in 29 countries worldwide found that
in the majority of the studied countries, the trans fat intake is under the limit of 1% of total energy
intake, and the main source of the trans fats consumed is from animal products [10]. However, data
from the last survey about food consumption in Brazil conducted during the period 2008–2009 showed
that the average trans fat intake in the country was equivalent to 1.4% of the total energy intake [19],
and the main source of trans fats was industrial (e.g., oils and fats, biscuits, pizza, grains, seeds, nuts,
chocolate, soups, savory snacks, meals, and restaurant foods) [10]. The scenario in the country is
concerning since Brazil is facing changes in dietary pattern, with a crescent consumption of UPP [20],
and the consumption of those products is associated with higher trans fat intake [21]. Analysis of
a national survey showed that the quintile of Brazilians with lower UPP consumption was in line
with the recommendation of trans fat (0.8% of total energy intake) and for those in the quintile with
highest UPP consumption the trans fat intake was 1.9% of total energy intake, double that of those
with lower UPP consumption and almost two times the limit established by WHO [19]. Moreover,
in Brazil cardiovascular disease (CVD) is the leading cause of deaths [22], and it was estimated that
more than 10% of the CHD deaths were due to high trans fat intake [23], equivalent to at least 10,000
deaths in the country in 2010 [24].

Considering the challenges of developing and implementing effective regulatory measures for the
prevention and control of NCDs related to unhealthy diets in Brazil, the objective of the present study
was to evaluate the presence of trans fat information and claims regarding trans fats in packaged foods
and beverages marketed in Brazil.
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2. Materials and Methods

2.1. Data Collection

This cross-sectional study used data from a sample of packaged foods and beverages that are
sold in Brazilian supermarkets. Supermarkets were selected as the source for the data collection
because they are the main places in which food is purchased in the country [25]. The five supermarket
chains with the largest market share in Brazil were identified using food retail annual sales data from
Euromonitor International in 2016 [26]. The primary study area was São Paulo, the largest Brazilian
city, which is located in the Southeastern region of the country. Because one of the supermarket chains
only had stores in the Northeastern region of the country, we collected data in Salvador, which is
considered the largest city in the region. We obtained formal permission from all supermarket chains
included in this study.

Trained fieldworkers photographed all sides of the packages of the products available in the
stores between April and July 2017, according to the methods proposed by Kanter et al. (2017) [27].
We included approximately 13,000 different items. The product name, brand, flavor, package size,
nutrition facts panel, and list of ingredients were entered by trained nutritionists in an online platform
using a template developed by researchers from the Institute of Nutrition and Food Technology,
University of Chile (Instituto de Nutrición y Tecnología de los Alimentos—INTA, Universidad de
Chile, Santiago, Chile) and the University of North Carolina at Chapel Hill (UNC, Chapel Hill, NC,
USA). We adapted and translated the template for this research.

We excluded duplicate records, products available in more than one package size, multipacks
with different items, products without a nutrition facts panel, products without a list of ingredients,
and products with missing values for portion size and/or calories. The final database was composed of
11,434 products. All products were included in the analysis of the nutrition facts panel and the list
of ingredients.

Due to budget and time constraints, we performed the collection of claims information in a random
subsample of 30% of the products (n = 3491). This was the first project aimed to identify the prevalence
of nutrition claims in Brazil, so we guaranteed that our sample size was large enough to estimate
even a small prevalence (p = 0.01) and its 95% confidence intervals (CI), considering a precision of
0.005 [28]. Claims collection and classification were based on the International Network for Food and
Obesity/NCD Research, Monitoring and Action Support (INFORMAS) protocol [29]. In the present
study, we considered the presence of trans fat claims in any part of the packages.

For analysis, we classified the food and beverages products in 25 categories presented in
Appendix A.

2.2. Data Quality

For data on nutritional composition, 10% of the sample was entered twice by the same person, and
10% of the sample was entered by a second person for intra- and interrater reliability analysis. For data
on claims, the entire subsample was entered twice: 50% for intra- and 50% for interrater reliability
analysis. Intraclass correlation coefficients (ICC) were calculated for the content of trans fats, and
Cohen’s kappa coefficients were calculated for the presence of claims. The ICC values were 0.905 and
0.949, and the kappa values were 0.949 and 0.893 for intra- and interrater, respectively. These analyses
confirmed the reliability of the data [30]. We compared the proportion of food groups and the average
nutrients in the database and the subsample, using chi-square and t-test, and found no differences.

2.3. Search for Terms in the List of Ingredients

Table 1 shows the keywords that were used to identify products with trans fat ingredients. Specific
terms clearly identify ingredients that are a source of industrially-produced trans fats, but unspecific
terms may or may not indicate a source of trans fats. Therefore, the latter terms are imprecise in
determining the presence of industrially-produced trans fats in a product.
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Table 1. Keywords used to identify products with trans fats in the list of ingredients.

Type of Term Searched Items

Specific Partially hydrogenated fat, hydrogenated vegetable oil, hydrogenated.
Unspecific Vegetable fat, margarine, vegetable cream.

Adapted from Silveira et al., 2013 [3].

Based on the information of trans fats on the nutrition facts panel and in the list of ingredients,
the foods were divided into four categories:

# With trans fats: foods with information indicating a content of trans fats greater than zero on the
nutrition facts panel;

# False negatives: foods with no trans fats declared on the nutrition facts panel but with specific
sources of trans fats in the list of ingredients;

# Possible false negatives: foods with no trans fats declared on the nutrition facts panel but with
unspecific sources of trans fats in the list of ingredients;

# Without trans fats: foods with no specific or unspecific terms related to trans fats in the list
of ingredients.

2.4. Statistical Analysis

We calculated the proportion and 95% confidence intervals (95% CI) of foods with information
of trans fats on the nutrition fact panel, in the list of ingredients and with trans fat claims, by food
categories. Additionally, we analyzed the proportion of the four aforementioned categories for the
presence of trans fats in foods and beverages with claims.

3. Results

Of the 11,434 food products, 81.3% did not include ingredients that are sources of trans fats in the
list of ingredients. The percentages of products with specific and unspecific ingredient sources of trans
fats in the list of ingredients were 4.1% and 14.6%, respectively. Bakery products (20.7%), cookies and
crackers (15.1%), snacks (12.6%), candies and desserts (8.2%), and convenience foods (6.0%) had the
highest proportion of products with specific trans fat ingredients. Unspecific keywords in the list of
ingredients were more prevalent in the same five food groups (Table 2).

Over 90% of the products reported zero or an insignificant amount of trans fats on the nutrition
facts panel. Bakery products (17.6%), cheeses and cheese spreads (17.3%), convenience foods (16.7%),
and cookies and crackers (13.0%) had the highest proportions of items with a listed content of trans fats
above zero grams. Only a small portion of the products (1.4%) did not report the content of trans fats
on the nutrition facts panel, and these products were mostly packaged fruits and vegetables, which are
not a source of trans fats (Table 2).

Figure 1 shows the proportion of foods and beverages based on the presence of trans fats.
Approximately 10% of the cookies and crackers, bakery products, and snacks were false negatives (i.e.,
they had specific sources of trans fats in the list of ingredients but declared no trans fat content on the
nutrition facts panel). More than half of the cookies and crackers and approximately one-third of the
bakery products and snacks were possible false negatives (i.e., they listed possible sources of trans fats
in the list of ingredients and declared being free of trans fats on the nutrition facts panel).
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Table 2. Number and proportion of packaged foods with sources of trans fat in the list of ingredients and with trans fats declared on the nutrition facts panel.

Food Category n
List of Ingredients Nutrition Facts Panel

None Specific Unspecific Zero or Insignificant Above Zero Not Informed

n % n % n % n % n % n %

Breakfast cereals and granola bars 308 225 73.1 2 0.6 81 26.3 304 98.7 4 1.3 0 0.0
Bakery products 595 244 41.0 123 20.7 228 38.3 490 82.4 105 17.6 0 0.0

Convenience foods 795 477 60.0 48 6.0 270 34.0 651 81.9 133 16.7 11 1.4
Unsweetened dairy beverages 181 181 100.0 0 0.0 0 0.0 179 98.9 2 1.1 0 0.0

Sweetened dairy beverages 483 472 97.7 0 0.0 11 2.3 476 98.6 4 0.8 3 0.6
Snacks 356 203 57.0 45 12.6 108 30.3 340 95.5 14 3.9 2 0.6

Cookies and crackers 747 185 24.8 113 15.1 449 60.1 638 85.4 97 13.0 12 1.6
Canned vegetables 345 345 100.0 0 0.0 0 0.0 330 95.7 2 0.6 13 3.8

Oils and fats 351 338 96.3 7 2.0 6 1.7 325 92.6 24 6.8 2 0.6
Sauces, herbs, and dressings 801 720 89.9 18 2.2 63 7.9 785 98.0 9 1.1 7 0.9

Coffee and tea 94 94 100.0 0 0.0 0 0.0 84 89.4 0 0.0 10 10.6
Candies and desserts 1220 765 62.7 100 8.2 355 29.1 1132 92.8 83 6.8 5 0.4

Cereals, beans, other grain products 735 698 95.0 2 0.3 35 4.8 717 97.6 10 1.4 8 1.1
Packaged fruits and vegetables 907 907 100.0 0 0.0 0 0.0 841 92.7 0 0.0 66 7.3

Meat, poultry, seafood, and eggs 577 577 100.0 0 0.0 0 0.0 518 89.8 55 9.5 4 0.7
Sugar and other nonnutritive sweeteners 106 106 100.0 0 0.0 0 0.0 106 100.0 0 0.0 0 0.0

Processed meats 810 759 93.7 1 0.1 50 6.2 769 94.9 36 4.4 5 0.6
Fruit juices 150 150 100.0 0 0.0 0 0.0 150 100.0 0 0.0 0 0.0

Nectars 160 160 100.0 0 0.0 0 0.0 160 100.0 0 0.0 0 0.0
Fruit-flavored drinks 220 220 100.0 0 0.0 0 0.0 220 100.0 0 0.0 0 0.0

Carbonated beverages 106 106 100.0 0 0.0 0 0.0 106 100.0 0 0.0 0 0.0
Other beverages 286 285 99.7 0 0.0 1 0.3 281 98.3 0 0.0 5 1.7
Nuts and seeds 80 74 92.5 2 2.5 4 5.0 79 98.8 0 0.0 1 1.3

Cheeses and cheese spreads 607 594 97.9 11 1.8 2 0.3 502 82.7 105 17.3 0 0.0
Fruit preserves 414 412 99.5 0 0.0 2 0.5 410 99.0 0 0.0 4 1.0

Total 11,434 9297 81.3 472 4.1 1665 14.6 10,593 92.6 683 6.0 158 1.4
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Figure 1. The proportion of products with trans fat content declared on the nutrition facts panel, false
negatives, and possible false negatives by food category. Note: All the products of the sample were
classified in the four groups related to the presence of trans fats (n = 11,434). Food categories in which
all items were classified in the “without trans fats” group were not shown in this figure.

Nutrition claims regarding trans fats were found in 4.6% of the assessed products. Bakery products
had the highest proportion (21.1%) of foods with claims of the absence of trans fats, and in four other
groups, claims were presented in around 10% of the products: breakfast cereal and granola bars (11.6%),
convenience foods (9.2%), snacks (11.1%), and cookies and crackers (12.0%) (Table 3). Most of the
foods with claims had no ingredients that were possible sources of trans fats in the list of ingredients.
However, we found trans fat ingredients in 24.4% of the 160 products with claims. This proportion
was higher in cookies and crackers and bakery products, in which almost half of the products could
present some trans fat ingredient (Figure 2).

Table 3. Number and proportion of packaged foods with trans fat claims.

Food Category n Subsample Presence of Claims

n % 95% CI

Bakery products 175 37 21.1 15.7 27.8
Cookies and crackers 225 27 12.0 8.4 16.9

Breakfast cereals and granola bars 95 11 11.6 6.5 19.8
Snacks 108 12 11.1 6.4 18.6

Convenience foods 238 22 9.2 6.2 13.7
Fruit preserves 136 7 5.1 2.5 10.4

Candies and desserts 365 13 3.6 2.1 6.0
Oils and fats 106 3 2.8 0.9 8.5

Sauces, herbs, and dressings 262 7 2.7 1.3 5.5
Cereals, beans, other grain products 230 6 2.6 1.2 5.7
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Table 3. Cont.

Food Category n Subsample Presence of Claims

n % 95% CI

Processed meats 257 6 2.3 1.1 5.1
Nectars 50 1 2.0 0.3 13.1

Packaged fruits and vegetables 261 5 1.9 0.8 4.5
Other beverages 77 1 1.3 0.2 8.8

Meat, poultry, seafood, and eggs 171 2 1.2 0.3 4.6
Unsweetened dairy beverages 56 0 0.0 0.0 0.0

Sweetened dairy beverages 149 0 0.0 0.0 0.0
Canned vegetables 110 0 0.0 0.0 0.0

Coffee and tea 30 0 0.0 0.0 0.0
Sugar and other nonnutritive sweeteners 37 0 0.0 0.0 0.0

Fruit juices 53 0 0.0 0.0 0.0
Fruit-flavored drinks 63 0 0.0 0.0 0.0

Carbonated beverages 35 0 0.0 0.0 0.0
Nuts and seeds 22 0 0.0 0.0 0.0

Cheeses and cheese spreads 180 0 0.0 0.0 0.0

Total 3491 160 4.6 3.9 5.3
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Figure 2. The proportion of products in the four categories related to the trans fat presence among
the products displaying trans fat claims. Note: We displayed the six food categories with the highest
proportion of trans fat claims in this figure. In other food categories, products with trans fat claims did
not have trans fat ingredients. The exceptions were two products in cereal products (possible false
negative) and two products in oils and fats (with trans fats). However, we decided not to show those
groups in the figure since the total number of products with claims was very low.

4. Discussion

Most of the Brazilian packaged foods and beverages did not report the presence of trans
fats in the list of ingredients or on the nutrition facts panel. However, our results showed that
industrially-produced trans fats may still be present in almost one-fifth of the products. Four percent of
the evaluated products presented hydrogenated fats or oils. Furthermore, 15% of food and beverages
had at least one ingredient that might be a source of trans fats, but that do not allow for a definitive
assessment of their presence. Specific and unspecific sources of trans fats were also identified in foods
with claims about their absence.
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Although the content of trans fats in Brazilian food products has been shown to be reduced after
the implementation of legislation on food labeling [31] and voluntary reduction agreements in the food
industry [32], more recent evidence on this topic is lacking in the country. A 2010 study of food labels
of products available in a supermarket in Santa Catarina, located in the Southern region of the country,
found trans fat terms in more than half of the products. However, only 20% of the products declared
trans fats on the nutrition facts panel [3]. Our sample included a larger number of products and food
categories, but we found similar results for some categories, such as bakery products and cookies and
crackers. Another study, conducted during the period 2014–2015 in Rio de Janeiro, in the Southeastern
region of Brazil, evaluated some of the most consumed processed foods, including vegetable oils,
margarine, biscuits, snacks, and ice cream, and found a drop in trans fat content in those products
compared with similar research made in 2003, prior to the regulation. However, this drop in trans fats
has not been observed in all products, and one of the samples of biscuits presented values as high as
12.9 g per 100 g [31].

Systematic reviews about the effectiveness of policies for reducing trans fats found that mandatory
food labeling and voluntary self-regulation, the two measures adopted in Brazil, resulted in a decrease
of trans fat levels in the food supply, but they are not as effective as national bans [33,34]. While
the restriction led to elimination of trans fat in Denmark, in Canada, where mandatory labeling and
voluntary limits were also implemented, some categories like bakery products and restaurant food
remained with trans fats in a portion of the products [34]. Voluntary agreements depend on the extent
to which the industry is willing to agree to and comply with the arrangement [35]. In Brazil, we have
no official data on the progress obtained with the measure. Also, the information available on the total
amount of trans fats withdrawn from the market was presented by the association of the food industries,
without details on the applied methodology [32]. In the current Brazilian scenario, some products with
trans fats continue to be sold and they usually are cheaper than a trans fat free option [36,37], which
represents a disadvantage for lower-income consumers. Food labeling, on the other hand, depends
on health literacy for consumers to use and understand it. Recent work conducted in Brazil showed
that consumers use food labels to check nutrient content and ingredient information, but the format
and the technicality of the labels often made the information inaccessible, particularly for those of low
socioeconomic status [38]. Moreover, while it is an effective effort to influence consumer purchasing
and product reformulation, mandatory labeling seems to have a limited long-term effect [39].

The scientific basis for the establishment of the cutoffs for the inclusion of trans fat content on
nutrition facts panel and nutrition claims are not declared in the Brazilian legislation [14,17] and this is
an issue that should be discussed. The current legislation allows food packages displaying zero content
in products with 0.2 g of trans fats per serving. However, this amount corresponds to approximately
10% of the daily limit recommended by WHO (less than 1% of the total energy intake is equal to less
than 2.2 g per day for a 2000-calorie diet) [9]. In comparison, the same cutoff of 0.2 g per serving is
adopted for saturated fats, but this limit represents only 1% of the 22 g considered as a reference daily
value for a 2000-calorie diet [14]. In addition, for some UPP, particularly those with trans fat ingredients,
such as biscuits, chocolates, and snacks, the consumed serving sizes by Brazilian population are more
than three times the declared serving size [16]. This means that the consumption of trans fats can
exceed the upper recommended limit even when consumers choose products declared as trans fat
free. Biochemical analyses of breads, cookies, oils, margarine, sauces, snacks, chocolates, cakes, and
popcorn purchased in supermarkets located in a city of São Paulo found that most of the products
complied with the legislation. However, only a small portion of the products that were declared as
being free of trans fats on the nutrition facts panel did not have any trans fats in their composition
(11 products out of 189—or 6%) [40].

Another important aspect of food labeling is the lack of standardization in the terms used in the list
of ingredients, which may create confusion among consumers. Silveira et al. (2013) [3] identified that
more than 20 ingredients may be a source of trans fats in Brazilian food products, and approximately
half of those ingredients do not allow consumers to determine if trans fats are contained within the
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product. In this study, conducted in 2010, the majority of products with ingredients that are potential
sources of trans fats presented imprecise terms, such as vegetable fat, vegetable cream, or margarine [3].
We found similar results which reinforce the need to establish and impose standardized names to be
used in food labeling in the country to guarantee the right to information for consumers.

Regarding nutrition claims, as mentioned previously, the current Brazilian rules permit the use
of messages that claim that the product is free of trans fats on products with trans fat content below
0.1 g per serving [17]. However, the presence of these claims on food products should be evaluated
with caution. Positive messages about nutrition are used as marketing strategies by the food industry
and have a selective focus, ignoring the presence of other unhealthy nutrients and encouraging the
consumption of products with poor nutritional quality [41]. In this study, even foods with ingredients
that are sources of trans fats showed trans fat free claims. Moreover, bakery products, cookies and
crackers, candies and desserts, snacks, and convenience foods displayed the majority of trans fat claims.
Many of the items in these food groups are classified as UPP [42] and should be avoided, according to
the recommendations of the Brazilian Dietary Guidelines [43].

Imposing limits on the use of industrially-produced trans fats is the measure that has had the
greatest impact on trans fat consumption in many countries [34], and it is currently under discussion
in the regulatory process at the Brazilian agency [44]. This intervention has the advantage of not
depending on individual actions and has the potential to positively impact the entire population [11].
Many countries have adopted measures restricting the use of trans fats in food production, such as
Denmark, Hungary, and Norway, which have resulted in a drastic reduction in the use of such fats,
revealing that these measures are feasible and effective public policies [45]. In Denmark, the first
country in which restriction on the use of industrial trans fat was implemented, there was an estimated
decrease in mortality attributable to CVD on average by about 14.2 deaths per 100,000 people per year
in the three years that followed the policy [46]. Taking into account all the available evidence, recently,
in April 2019, the European Union adopted a new regulation that must be effective until 2021, which
limits the amount of industrially-produced trans fats in all foods to a maximum of two grams per 100 g
of fat [47].

In 2008, the Pan American Health Organization (PAHO) launched the “Trans Fat Free Americas”,
which recommended a limit of 5% of total fats from trans fats in industrialized food products and
pointed to the need for legislative measures [48]. Countries in the Latin American region, such as
Chile and Argentina, have already imposed a limit on trans fat use [49]. In 2015, in the United States
(USA), the Food and Drug Administration (FDA) put partially hydrogenated oils, the main source of
industrially-produced trans fats, on the list of substances that are not generally recognized as safe for
use in food. Three years later, in 2018, nationwide bans were implemented on the use of this ingredient
for the majority of the products in the USA [50]. The elimination of industrially-produced trans fats is
a priority for WHO, which has recently launched a guide with strategic actions to be implemented in
countries, including low- and middle-income countries in which the legislation regarding the use of
industrially-produced trans fats is weaker [51].

Implementing policies that aim to restrict trans fats in the food supply results in the need for
product reformulation, and the employed substitutes can be concerning as trans fats could be replaced
with saturated fats to maintain the required or preferred solid fat content. However, a study conducted
in 14 countries that aimed to compare foods with high and low content of trans fats showed that
french fries, cookies, cakes, and microwave popcorn with low content of trans fatty acids had a
higher content of saturated fats but also higher content of monounsaturated and polyunsaturated fatty
acids [52]. The results of the aforementioned study indicated that, in different countries, trans fats
were replaced with a combination of fats [52]. A separate study which investigated changes in the
levels of trans and saturated fats in the United States from 1993 to 2009 found lower levels of both fats
after reformulation in more than 90% of evaluated products [53]. Although any measure adopted to
remove industrial trans fats would be expected to produce health benefits, WHO recommends the use
of mono- and polyunsaturated fats as a replacement for trans fats rather than using animal fats and
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tropical oils that are high in saturated fat [9,51]. We suggest that the use of other industrially-produced
fats, as interesterified fats, should be considered with caution because their health effects are not
clear [54,55].

It is important to highlight that, initially, trans fat use by the food industry was considered
a healthier option in relation to animal fat, due to the presence of unsaturation and its vegetable
origin, but it is currently known that its consumption negatively impacts lipid metabolism, causing
detrimental effects on the heart health [56]. The use of interesterified oils makes it possible to obtain
similar sensory characteristics in food products without trans fat content, but the process results in
a modification in the arrangement of fatty acids on the glycerol backbone and its influence on lipid
metabolism is not understood [54,55]. Given the lack of scientific evidence on the health effect of
consumption of interesterified fat, there is a need for research that contributes to the understanding
of the effects of such fats on health to ensure the safety of its use and clarify the risks related to its
consumption. The focus on the reformulation of products should not be the final goal in the discussion
to promote healthier habits since recommendations made based only on the nutrients have been shown
ineffective in dealing with current nutritional problems [56,57].

This study has some limitations. Our data source was the labels of food products marketed
in the country and, to classify the product by the presence of trans fats, we used the information
available in the list of ingredients and on the nutrition facts panel without conducting laboratory
analyses, which may have introduced bias in our findings. Another limitation was the use of a random
subsample to evaluate nutrition claims. Nonetheless, we were cautious in selecting our subsample,
we included a large number of products, and we did not find any statistically significant differences in
the proportion of foods in each food category or on the average content of nutrients, including trans
fats, when we compared our subsample with the total sample of the assessed Brazilian packaged foods
(data not shown). As a strength, we attempted to include all available packaged foods and beverages
in the five largest food retailer chains in the country. We also took advantage of the INFORMAS claims
taxonomy, which was developed to standardize the classification of the different health-related labeling
components in different countries, to assess the presence of claims [29].

In conclusion, despite advances in recent years regarding the use of trans fats in Brazil, important
issues concerning the presence and information about trans fats remain. In food labeling, there is
a possibility that products are declared as trans fat free even with the presence of ingredients that
are sources of trans fats. Another related issue is the deficiency of standardized terms in the list of
ingredients. The lack of accurate information on packages can misinform consumers and lead to
excessive consumption of trans fats without knowing. Food labeling with clear and adequate messages
is a citizen’s right, as was established by the Brazilian Consumer Defense Code (Código de Defesa
do Consumidor) [58]. In the case of trans fats, which are proven to cause significant health damage,
the discussion on regulation must advance towards the restriction of industrial use. Trans fat limits
should be imposed from the raw material used in the food industry, and no oils or fats with a high
content of trans fats should be available to be used in Brazilian food products. This measure could
benefit the entire population and aid inspection by competent agents. We believe our paper contributes
to advancing the topic on the use of trans fats in Brazil and could be used to inform policymakers who
are discussing the new regulation in the country, and also as a source of information for media and the
general public about the products available in our supermarkets, aiming to increase public awareness
of the need for policy options that supports better food environments.
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Appendix A

Table A1. Description of food categories.

Food Category Foods Included

Breakfast cereals and granola bars Corn flakes, flavored oats, infant cereals, granolas, mueslis,
granola bars, porridges, mix of cereals and fruits.

Bakery products Breads, toasts, and cakes, including powders.

Convenience foods
Ready meals, French fries to frying, instant rice, instant noodles,
instant soups, instant mashed potatoes, filled pastas, pizzas, pies,

sandwiches, baby foods.

Unsweetened dairy products Natural yogurts, milks, milk powders, milk compounds. Only
products without sugar or nonnutritive sweeteners.

Sweetened dairy products Yogurts, flavored milks, fermented milk, milk compounds, dairy
beverages.

Snacks Salted peanuts, salty snacks, potato chips, potato sticks,
microwave popcorn (all flavors).

Cookies and crackers Sweet and salty biscuits and cookies.

Canned vegetables Canned beans and vegetables.

Oils and fats Oils, margarines, butters, milk creams, vegetal fats.

Sauces, herbs, and dressings Sauces, mayonnaises, herbs, catchup, salad dressings.

Coffee and tea Coffees and herbs to prepare tea.

Candies and desserts

Chocolates, boiled sweets, flavored milk powder, jellies, cocoa
powder, syrups, chocolate spreads, chewing gum, condensed

milk, marshmallows, ice creams. Including versions with
nonnutritive sweeteners.

Cereals, beans, other grain products Beans, flours, rice, corns, pastas.

Packaged fruits and vegetables Fruits and vegetables in natura, frozen fruit pulp, frozen
vegetables.

Meat, poultry, seafood, and eggs Meat, poultry, seafood, and egg, including chilled and frozen
products.

Sugar and other nonnutritive sweeteners Sugar, honey, nonnutritive sweeteners.

Processed meats Burgers, sausages, canned fish, smoked meats, seasoned meats,
salted meats, hams, salami, meat pates.

Fruit juices Products declared as juices, fruit juices without water or added
sugar, coconut water.

Nectars Nectars made with juice and added water and/or sugar.

Fruit-flavored drinks Fruit drink powder, fruit punch concentrate, fruit-flavored
beverages.

Carbonated beverages Sodas. Including diet and light versions.

Other beverages Plant-based beverages, ready-to-drink teas, isotonic drinks,
coconut milk.

Nuts and seeds Nuts and seeds, including salted nuts.

Cheeses and cream cheeses Cheeses, and cream cheeses.

Fruits preserves Fruit jellies, fruit preserves, canned fruits, dried fruits, fruits
sorbet.



Nutrients 2019, 11, 2130 12 of 14

References

1. Mozaffarian, D.; Katan, M.B.; Ascherio, A.; Stampfer, M.J.; Willett, W.C. Trans fatty acids and cardiovascular
disease. N. Engl. J. Med. 2006, 354, 1601–1613. [CrossRef] [PubMed]

2. Albers, M.J.; Harnack, L.J.; Steffen, L.M.; Jacobs, D.R. 2006 marketplace survey of trans-fatty acid content of
margarines and butters, cookies and snack cakes, and savory snacks. J. Am. Diet. Assoc. 2008, 108, 367–370.
[CrossRef] [PubMed]

3. Silveira, B.M.; Gonzalez-Chica, D.A.; da Costa Proença, R.P. Reporting of trans-fat on labels of Brazilian food
products. Public Health Nutr. 2013, 16, 2146–2153. [CrossRef] [PubMed]

4. Mozaffarian, D.; Stampfer, M.J. Removing industrial trans fat from foods. BMJ 2010, 340, c1826. [CrossRef]
[PubMed]

5. Roe, M.; Pinchen, H.; Church, S.; Elahi, S.; Walker, M.; Farron-Wilson, M.; Buttriss, J.; Finglas, P. Trans fatty
acids in a range of UK processed foods. Food Chem. 2013, 140, 427–431. [CrossRef] [PubMed]

6. Mozaffarian, D.; Aro, A.; Willett, W.C. Health effects of trans-fatty acids: Experimental and observational
evidence. Eur. J. Clin. Nutr. 2009, 63, S5–S21. [CrossRef] [PubMed]

7. Teegala, S.M.; Willett, W.C.; Mozaffarian, D. Consumption and health effects of trans fatty acids: A review.
J. AOAC Int. 2009, 92, 1250–1257. [PubMed]

8. Bendsen, N.T.; Christensen, R.; Bartels, E.M.; Astrup, A. Consumption of industrial and ruminant trans fatty
acids and risk of coronary heart disease: A systematic review and meta-analysis of cohort studies. Eur. J.
Clin. Nutr. 2011, 65, 773–783. [CrossRef] [PubMed]

9. WHO. World Health Organization. Draft Guidelines: Saturated Fatty Acid and Trans-Fatty Acid Intake for Adults
and Children; WHO: Geneva, Switzerland, 2018.

10. Wanders, A.J.; Zock, P.L.; Brouwer, I.A. Trans Fat Intake and Its Dietary Sources in General Populations
Worldwide: A Systematic Review. Nutrients 2017, 9, 840. [CrossRef]

11. Hyseni, L.; Bromley, H.; Kypridemos, C.; O’Flaherty, M.; Lloyd-Williams, F.; Guzman-Castillo, M.;
Pearson-Stuttard, J.; Capewell, S. Systematic review of dietary trans-fat reduction interventions. Bull. World
Health Organ. 2017, 95, 821–830G. [CrossRef]

12. L’abbé, M.R.; Stender, S.; Skeaff, C.M.; Tavella, M. Approaches to removing trans fats from the food supply
in industrialized and developing countries. Eur. J. Clin. Nutr. 2009, 63, S50–S67.

13. WHO. World Health Organization. Thirteenth General Programme of Work, 2019–2023: Promote Health, Keep the
World Safe, Serve the Vulnerable; WHO: Geneva, Switzerland, 2019.

14. Brasil Agência Nacional de Vigilância Sanitária. Resolução-RDC Anvisa nº. 360, de 23 de Dezembro de
2003—Aprova o Regulamento Técnico Sobre Rotulagem Nutricional de Produtos Embalados; Brasil Agência
Nacional de Vigilância Sanitária: Brasília, Brazil, 2003.

15. Brasil Agência Nacional de Vigilância Sanitária. Resolução-RDC Anvisa nº. 359, de 23 de Dezembro de 2003;
Brasil Agência Nacional de Vigilância Sanitária: Brasília, Brazil, 2003.

16. Kraemer, M.V.D.S.; Machado, P.P.; Kliemann, N.; Chica, D.A.G.; Proença, R.P.D.C. The Brazilian population
consumes larger serving sizes than those informed on labels. Br. Food J. 2015, 117, 719–730. [CrossRef]

17. Brasil Agência Nacional de Vigilância Sanitária. Resolução da Diretoria Colegiada—RDC Nº 54, de 12 de
Novembro de 2012. Dispõe Sobre o Regulamento Técnico Sobre Informação Nutricional Complementar; Brasil Agência
Nacional de Vigilância Sanitária: Brasília, Brazil, 2012.

18. Brasil Ministério da Saúde. Nota técnica. Ações do Governo Brasileiro Sobre as Gorduras Trans; Ministério da
Saúde: Rio de Janeiro, Brazil, 2008. Available online: http://189.28.128.100/dab/docs/portaldab/documentos/
nota_imprensa_gorduras_trans.pdf (accessed on 17 June 2019).

19. Costa Louzada, M.L.; Martins, A.P.; Canella, D.S.; Baraldi, L.G.; Levy, R.B.; Claro, R.M.; Moubarac, J.C.;
Cannon, G.; Monteiro, C.A. Ultra-processed foods and the nutritional dietary profile in Brazil. Rev. Saude
Publica 2015, 49, 38. [CrossRef] [PubMed]

20. Martins, A.P.B.; Levy, R.B.; Claro, R.M.; Moubarac, J.C.; Monteiro, C.A. Participação crescente de produtos
ultraprocessados na dieta brasileira (1987–2009). Rev. Saúde Pública 2013, 47, 656–665. [CrossRef] [PubMed]

21. Da Costa Louzada, M.L.; Ricardo, C.Z.; Steele, E.M.; Levy, R.B.; Cannon, G.; Monteiro, C.A. The share of
ultra-processed foods determines the overall nutritional quality of diets in Brazil. Public Health Nutr. 2018,
21, 94–102. [CrossRef] [PubMed]

http://dx.doi.org/10.1056/NEJMra054035
http://www.ncbi.nlm.nih.gov/pubmed/16611951
http://dx.doi.org/10.1016/j.jada.2007.10.045
http://www.ncbi.nlm.nih.gov/pubmed/18237584
http://dx.doi.org/10.1017/S1368980013000050
http://www.ncbi.nlm.nih.gov/pubmed/23388131
http://dx.doi.org/10.1136/bmj.c1826
http://www.ncbi.nlm.nih.gov/pubmed/20395265
http://dx.doi.org/10.1016/j.foodchem.2012.08.067
http://www.ncbi.nlm.nih.gov/pubmed/23601386
http://dx.doi.org/10.1038/sj.ejcn.1602973
http://www.ncbi.nlm.nih.gov/pubmed/19424218
http://www.ncbi.nlm.nih.gov/pubmed/19916363
http://dx.doi.org/10.1038/ejcn.2011.34
http://www.ncbi.nlm.nih.gov/pubmed/21427742
http://dx.doi.org/10.3390/nu9080840
http://dx.doi.org/10.2471/BLT.16.189795
http://dx.doi.org/10.1108/BFJ-11-2013-0339
http://189.28.128.100/dab/docs/portaldab/documentos/nota_imprensa_gorduras_trans.pdf
http://189.28.128.100/dab/docs/portaldab/documentos/nota_imprensa_gorduras_trans.pdf
http://dx.doi.org/10.1590/S0034-8910.2015049006132
http://www.ncbi.nlm.nih.gov/pubmed/26176747
http://dx.doi.org/10.1590/S0034-8910.2013047004968
http://www.ncbi.nlm.nih.gov/pubmed/24346675
http://dx.doi.org/10.1017/S1368980017001434
http://www.ncbi.nlm.nih.gov/pubmed/28714425


Nutrients 2019, 11, 2130 13 of 14

22. Collaborators, G.B. Burden of disease in Brazil, 1990–2016: A systematic subnational analysis for the Global
Burden of Disease Study 2016. Lancet 2018. [CrossRef]

23. Wang, Q.; Afshin, A.; Yakoob, M.Y.; Singh, G.M.; Rehm, C.D.; Khatibzadeh, S.; Micha, R.; Shi, P.; Mozaffarian, D.
Global Burden of Diseases Nutrition and Chronic Diseases Expert Group (NutriCoDE). Impact of Nonoptimal
Intakes of Saturated, Polyunsaturated, and Trans Fat on Global Burdens of Coronary Heart Disease. J. Am.
Heart Assoc. 2016, 5. [CrossRef]

24. Baena, C.P.; Chowdhury, R.; Schio, N.A.; Sabbag, A.E.; Guarita-Souza, L.C.; Olandoski, M.; Franco, O.H.;
Faria-Neto, J.R. Ischaemic heart disease deaths in Brazil: Current trends, regional disparities and future
projections. Heart 2013, 99, 1359–1364. [CrossRef] [PubMed]

25. Machado, P.P.; Claro, R.M.; Canella, D.S.; Sarti, F.M.; Levy, R.B. Price and convenience: The influence of
supermarkets on consumption of ultra-processed foods and beverages in Brazil. Appetite 2017, 116, 381–388.
[CrossRef]

26. Euromonitor International. Grocery Retailers in Brazil. 2016. Available online: https://www.euromonitor.
com/grocery-retailers-in-brazil/report (accessed on 15 March 2017).

27. Kanter, R.; Reyes, M.; Corvalán, C. Photographic Methods for Measuring Packaged Food and Beverage
Products in Supermarkets. Curr. Dev. Nutr. 2017, 1. [CrossRef]

28. Naing, L.; Winn, T.; Rusli, B. Practical Issues in Calculating the Sample Size for Prevalence Studies. Arch. Orofac.
Sci. 2006, 1, 9–14.

29. Mike, R.; Stefanie, V. Informas Protocol: Food Labelling Module. 2015. Available online: https://figshare.
com/articles/INFORMAS_Protocol_Food_Labelling_Module/5673643 (accessed on 17 June 2019).

30. Hallgren, K.A. Computing Inter-Rater Reliability for Observational Data: An Overview and Tutorial.
Tutor. Quant. Methods Psychol. 2012, 8, 23–34. [CrossRef] [PubMed]

31. Dias, F.D.S.L.; Lima, M.F.; Velasco, P.C.D.; Salles-Costa, R.; Sardinha, F.L.D.C.; Carmo, M.D.G.T.D. Were
policies in Brazil effective to reducing trans fat from industrial origin in foods? Rev. Saúde Pública 2018, 52.
[CrossRef] [PubMed]

32. ABIA. Associação Brasileira das Indústrias de Alimentação. Relatório Anual 2010. 2010. Available online:
https://pt.calameo.com/read/000182377a98ff937e76a (accessed on 17 June 2019).

33. Downs, S.M.; Thow, A.M.; Leeder, S.R. The effectiveness of policies for reducing dietary trans fat: A systematic
review of the evidence. Bull. World Health Organ. 2013, 91, 262–269H. [CrossRef] [PubMed]

34. Downs, S.M.; Bloem, M.Z.; Zheng, M.; Catterall, E.; Thomas, B.; Veerman, L.; Wu, J.H. The Impact of Policies
to Reduce trans Fat Consumption: A Systematic Review of the Evidence. Curr. Dev. Nutr. 2017, 1. [CrossRef]
[PubMed]

35. European Commission. Report from the Commission to the European Parliament and the Council Regarding Trans
Fats in Foods and in the Overall Diet of the Union Population; European Commission: Brussels, Belgium, 2015.

36. Ricciuto, L.; Lin, K.; Tarasuk, V. A comparison of the fat composition and prices of margarines between 2002
and 2006, when new Canadian labelling regulations came into effect. Public Health Nutr. 2009, 12, 1270–1275.
[CrossRef] [PubMed]

37. Galdino, T.P.; Antunes, A.R.; Lamas, R.C.; Zingano, M.A.; Cruzat, V.F.; Coutinho, V.F.; Chagas, P. Biscoitos
recheados: Quanto mais baratos maior teor de gordura trans? Sci. Med. 2010, 20, 270–276.

38. De Morais Sato, P.; Mais, L.A.; Khandpur, N.; Ulian, M.D.; Bortoletto Martins, A.P.; Garcia, M.T.; Spinillo, C.G.;
Urquizar Rojas, C.F.; Jaime, P.C.; Scagliusi, F.B. Consumers’ opinions on warning labels on food packages:
A qualitative study in Brazil. PLoS ONE 2019, 16, e0218813. [CrossRef]

39. Wang, E.Y.; Wei, H.; Caswell, J.A. The impact of mandatory trans fat labeling on product mix and consumer
choice: A longitudinal analysis of the U.S. Market for margarine and spreads. Food Policy 2016, 64, 63–81.
[CrossRef]

40. Pinto, A.L.D.; Miranda, T.L.S.; Ferraz, V.P.; Athayde, D.D.; Salum, A. Determinação e verificação de
como a gordura trans é notificada nos rótulos de alimentos, em especial naqueles expressos” 0% gordura
trans”/Determination and verification of how” trans” fat is notified on food labels, particularly those
expressed as being” 0% trans fat”. Braz. J. Food Technol. 2016, 19, 1.

41. Nestle, M.; Ludwig, D.S. Front-of-Package Food Labels Public Health or Propaganda? JAMA 2010, 303, 2.
[CrossRef] [PubMed]

http://dx.doi.org/10.1016/S0140-6736(18)31221-2
http://dx.doi.org/10.1161/JAHA.115.002891
http://dx.doi.org/10.1136/heartjnl-2013-303617
http://www.ncbi.nlm.nih.gov/pubmed/23886609
http://dx.doi.org/10.1016/j.appet.2017.05.027
https://www.euromonitor.com/grocery-retailers-in-brazil/report
https://www.euromonitor.com/grocery-retailers-in-brazil/report
http://dx.doi.org/10.3945/cdn.117.001016
https://figshare.com/articles/INFORMAS_Protocol_Food_Labelling_Module/5673643
https://figshare.com/articles/INFORMAS_Protocol_Food_Labelling_Module/5673643
http://dx.doi.org/10.20982/tqmp.08.1.p023
http://www.ncbi.nlm.nih.gov/pubmed/22833776
http://dx.doi.org/10.11606/S1518-8787.2018052000292
http://www.ncbi.nlm.nih.gov/pubmed/29641658
https://pt.calameo.com/read/000182377a98ff937e76a
http://dx.doi.org/10.2471/BLT.12.111468
http://www.ncbi.nlm.nih.gov/pubmed/23599549
http://dx.doi.org/10.3945/cdn.117.000778
http://www.ncbi.nlm.nih.gov/pubmed/29955689
http://dx.doi.org/10.1017/S1368980008003868
http://www.ncbi.nlm.nih.gov/pubmed/18986592
http://dx.doi.org/10.1371/journal.pone.0218813
http://dx.doi.org/10.1016/j.foodpol.2016.09.004
http://dx.doi.org/10.1001/jama.2010.179
http://www.ncbi.nlm.nih.gov/pubmed/20179287


Nutrients 2019, 11, 2130 14 of 14

42. Monteiro, C.A.; Cannon, G.; Moubarac, J.C.; Levy, R.B.; Louzada, M.L.C.; Jaime, P.C. The UN Decade of
Nutrition, the NOVA food classification and the trouble with ultra-processing. Public Health Nutr. 2018, 21,
5–17. [CrossRef] [PubMed]

43. Ministry of Health of Brazil. Dietary Guidelines for the Brazilian Population; Ministry of Health of Brazil:
Brasília, Brazil, 2015.

44. Brasil Agência Nacional de Vigilância Sanitária. Relatório Preliminar de Análise de Impacto Regulatório sobre
Rotulagem Nutricional; Agencia Nacional de Vigilância Sanitária: Brasília, Brasil, 2018.

45. WHO. World Health Organization. Eliminating Trans Fats in Europe: A Policy Brief ; WHO: Copenhagen,
Denmark, 2015.

46. Restrepo, B.J.; Rieger, M. Denmark’s Policy on Artificial Trans Fat and Cardiovascular Disease. Am. J.
Prev Med. 2016, 50, 69–76. [CrossRef] [PubMed]

47. Commission Regulation (EU) 2019/649 Amending Annex III to Regulation (EC) No 1925/2006 of the European
Parliament and of the Council as Regards Trans Fat, Other than Trans Fat Naturally Occurring in Fat
of Animal Origin. Available online: https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:
32019R0649&from=EN (accessed on 17 June 2019).

48. PAHO. Pan American Health Organization. Trans Fat Free Americas; Pan American Health Organization:
Washington, DC, USA, 2008.

49. Colón-Ramos, U.; Monge-Rojas, R.; Campos, H. Impact of WHO recommendations to eliminate industrial
trans-fatty acids from the food supply in Latin America and the Caribbean. Health Policy Plan 2014, 29,
529–541. [CrossRef] [PubMed]

50. FDA. Food and Drug Administration. Final Determination Regarding Partially Hydrogenated Oils
(Removing Trans Fat). Available online: https://www.fda.gov/food/ingredientspackaginglabeling/

foodadditivesingredients/ucm449162.htm (accessed on 17 June 2019).
51. WHO. World Health Organization. REPLACE Trans Fat: An Action Package to Eliminate

Industrially-Produced Trans-Fatty Acids. 2018. Available online: https://www.who.int/docs/default-
source/documents/replace-transfats/replace-action-package.pdf (accessed on 17 June 2019).

52. Stender, S.; Astrup, A.; Dyerberg, J. What went in when trans went out? N. Engl. J. Med. 2009, 361, 314–316.
[CrossRef] [PubMed]

53. Mozaffarian, D.; Jacobson, M.F.; Greenstein, J.S. Food reformulations to reduce trans fatty acids. N. Engl. J. Med.
2010, 362, 2037–2039. [CrossRef] [PubMed]

54. Mensink, R.P.; Sanders, T.A.; Baer, D.J.; Hayes, K.C.; Howles, P.N.; Marangoni, A. The Increasing Use of
Interesterified Lipids in the Food Supply and Their Effects on Health Parameters. Adv. Nutr. 2016, 7, 719–729.
[CrossRef] [PubMed]

55. Mills, C.E.; Hall, W.L.; Berry, S.E.E. What are interesterified fats and should we be worried about them in our
diet? Nutr. Bull. 2017, 42, 153–158. [CrossRef]

56. Astrup, A.; Bertram, H.C.; Bonjour, J.P.; de Groot, L.C.; de Oliveira Otto, M.C.; Feeney, E.L.; Garg, M.L.;
Givens, I.; Kok, F.J.; Krauss, R.M.; et al. WHO draft guidelines on dietary saturated and trans fatty acids:
Time for a new approach? BMJ 2019, 366, l4137. [CrossRef]

57. Scrinis, G.; Monteiro, C.A. Ultra-processed foods and the limits of product reformulation. Public Health Nutr.
2018, 21, 247–252. [CrossRef] [PubMed]

58. Presidência da República. Lei Nº 8.078, de 11 de setembro de 1990. Dispõe Sobre A Proteção do Consumidor E dá
Outras Providências; Presidência da República: Brasília, Brasil, 1990.

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1017/S1368980017000234
http://www.ncbi.nlm.nih.gov/pubmed/28322183
http://dx.doi.org/10.1016/j.amepre.2015.06.018
http://www.ncbi.nlm.nih.gov/pubmed/26319518
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019R0649&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019R0649&from=EN
http://dx.doi.org/10.1093/heapol/czt034
http://www.ncbi.nlm.nih.gov/pubmed/24150503
https://www.fda.gov/food/ingredientspackaginglabeling/foodadditivesingredients/ucm449162.htm
https://www.fda.gov/food/ingredientspackaginglabeling/foodadditivesingredients/ucm449162.htm
https://www.who.int/docs/default-source/documents/replace-transfats/replace-action-package.pdf
https://www.who.int/docs/default-source/documents/replace-transfats/replace-action-package.pdf
http://dx.doi.org/10.1056/NEJMc0903380
http://www.ncbi.nlm.nih.gov/pubmed/19605843
http://dx.doi.org/10.1056/NEJMc1001841
http://www.ncbi.nlm.nih.gov/pubmed/20505187
http://dx.doi.org/10.3945/an.115.009662
http://www.ncbi.nlm.nih.gov/pubmed/27422506
http://dx.doi.org/10.1111/nbu.12264
http://dx.doi.org/10.1136/bmj.l4137
http://dx.doi.org/10.1017/S1368980017001392
http://www.ncbi.nlm.nih.gov/pubmed/28703086
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Data Collection 
	Data Quality 
	Search for Terms in the List of Ingredients 
	Statistical Analysis 

	Results 
	Discussion 
	
	References

