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Abstract: The purpose of this paper was to determine the foods and beverages offered in the city
of Lima, Peru, that would be subject to front-of-package warning labels (octagons) according to
the thresholds for the two phases (6 and 39 months after the approval) for nutrients of concern
(sugar, sodium, saturated fat, and trans-fat) included in the Peruvian Law of Healthy Eating.
An observational, descriptive cross-sectional study was conducted that evaluated the nutritional
composition of processed and ultra-processed foods that are sold in a supermarket chain in Lima.
Of all the processed and ultra-processed foods captured, foods that report nutritional information and
do not require reconstitution to be consumed were included. A descriptive analysis was carried out
by food categories to report the nutrient content and the percentage of foods that would be subject to
front-of-package warning labels. Results: A total of 1234 foods were evaluated, according to the initial
thresholds that became effective 6 months after the law was implemented; 35.9% of foods had two
octagons; 34.8% had one octagon; 15.8% had no octagons; 12% had three octagons; and no products
had four octagons. At 39 months, when the final and more restrictive thresholds become effective,
4.8% did not have octagons. The majority of processed and ultra-processed foods that are sold in a
Peruvian supermarket chain carry at least one octagon, and more than 10% of them carry octagons
for three of the four nutrients of concern.

Keywords: food and beverages; food composition; table of food composition; food labeling;
food legislation

1. Introduction

Currently, overweight and obesity continues to increase in children and adolescents [1].
This situation leads to the appearance, at an early age, of non-communicable diseases (NCDs)
such as cardiovascular diseases, diabetes, some types of cancer, and others [2]. The rapid and constant
increase in the consumption of processed and ultra-processed foods results in eating patterns that are
based on foods containing higher energy density and high concentrations of fats, sugars, and sodium.
Excessive consumption of these nutrients is one of the leading causes of obesity and the appearance of
NCDs [3]. In Peru, the situation is not different. It has been reported that the largest growth in Latin
America of retail sales of ultra-processed foods occurred in Peru [4].

In response to the evident relationship between the consumption of these foods with obesity
and NCDs, countries in Europe [5], Oceania [6] and Latin America, such as Uruguay [7], Chile [8],
and Ecuador [9] have implemented regulatory policies for advertising and labeling as well as
establishing thresholds for energy and nutrients of concern for processed and ultra-processed foods.
Some countries have implemented requirements for front-of-package warning labels for foods with
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nutrient content that exceeds nutritional thresholds established by their government. Requiring
front-of-package warning labels is one of the measures that has the greatest impact on the population [10,
11], consequently generating changes in their food preferences [12].

Like the countries mentioned above, in 2013, Peru passed the Law to Promote Healthy Eating
for Children and Adolescents. This law mandated front-of-package warning labels, in the form of
octagons, for processed and ultra-processed products. The law established thresholds for the content
of sugar, saturated fat, sodium, and trans-fat. These thresholds determine which products must carry
the front-of-package labels. Specifically, the thresholds define the upper limit for the amount of critical
nutrients, per 100 g/mL of the product, that is allowed in order to avoid the requirement to carry the
front-of-package warning label. The threshold values decreased, becoming more restrictive, with the
final implementation of the law after 39 months.

Packaged foods that exceed the thresholds will carry the front-of-package warning label with either
the phrase “high in” followed by the corresponding nutrient, either saturated fat, sugar, or sodium
or the phrase “contains trans-fat” for foods that contain trans-fat. Therefore, a packaged food can
carry up to four warning labels. The thresholds established by the law are to be implemented in two
phases such that thresholds included in the second phase are more restrictive than those of the first
phase. The first phase became effective 6 months after the approval of regulations based on the law.
The second phase will be implemented 39 months after that approval. The thresholds and effective
timeframes are detailed in Table 1.

Table 1. Technical parameters and entry into force of the Peruvian Law.

Technical Parameters

Term of Entry into Force

After 6 Months of Approval of
the Advertising Warning Manual

After 39 Months of Approval of
the Advertising Warning Manual

Sodium in solid food Greater or equal to 800 mg/100 g Greater or equal to 400 mg/100 g

Sodium in beverage Greater or equal to 100 mg/100 mL Greater or equal to 100 mg/100 mL

Total sugar in solid food Greater or equal to 22.5 g/100 g Greater or equal to 10 g/100 g

Total sugar in beverage Greater or equal to 6 g/100 mL Greater or equal to 5 g/100 mL

Saturated fat in solid food Greater or equal to 6 g/100 g Greater or equal to 4 g/100 g

Saturated fat in beverage Greater or equal to 3 g/100 mL Greater or equal to 3 g/100 mL

Trans fat According to current regulations According to current regulations

The regulation governing trans fats became effective 18 months after it was approved.
The regulation allows for the presence of trans fats in processed or ultra-processed foods and
non-alcoholic beverages based on thresholds established in the regulation. The established thresholds
are based on the type of food. First, fats, vegetable oils, and margarines are allowed up to 2 g of trans
fats for every 100 g or mL of fat. Second, other processed products are allowed up to 5 g of trans fats
for every 100 g or mL of food. All trans fats must be eliminated from processed or ultra-processed
foods and non-alcoholic beverages after 54 months from the approval of the regulation.

Along with front-of-package warning labels and advertising regulations for processed and
ultra-processed foods, the law also addresses the promotion of healthy eating and physical activity
for children and adolescents in order to reduce NCDs [13]. The formulation of this law was based
on policies that were implemented in and have been accepted by populations of other countries.
For example, declaring the high content of a nutrient [14] and front-of-package warning labels [15] have
been shown to be effective. Additionally, populations have given high approval to front-of-package
warning labels. In some cases, similar policies have resulted in changes in food preferences [16].
They have also proven useful as a guide for consumers’ purchasing decisions [17]. The application
of the regulation has also led to the reformulation of processed and ultra-processed foods, thereby
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reducing the content of critical nutrients in their composition [18,19] and as such contributing to
improving their nutritional quality [20,21].

The present study seeks to determine which processed and ultra-processed foods offered in the
city of Lima, Peru, would carry front-of-package warning labels according to the thresholds of the
Peruvian law. Determining which products would carry front-of-package labels was based on the
nutrient composition of products as offered prior to the implementation of the law. In addition, this
study seeks to determine the amounts of critical nutrients in the products. This data will be useful to
monitor the effects of the law. This data will also be useful in studies intended to assess the nutrient
intake of children and adolescents.

2. Materials and Methods

2.1. Study Design

This was an observational, descriptive, cross-sectional study. Data was collected at a single point
in time during January and February 2018. The data collected at that time was used to determine which
foods and beverages would carry a front-of-package label once the law went into effect in September
2018. Each product was assessed based on comparison of the amounts of critical nutrients to the
respective thresholds using both sets of thresholds: those implemented in the first phase (at 6 months)
and those to be implemented in the second phase (at 39 months).

2.2. Setting

Nutritional information for processed and ultra-processed food was collected from packaged
products offered in three different supermarkets, each located in Lima, Peru. Each supermarket is
part of a supermarket chain that, in turn, is a subsidiary of a larger retail company that has a national
presence. Each of the three supermarket chains targets one of three particular socioeconomic sectors
(high, medium, or low).

2.3. Variables

The variables of interest were the proportion of processed and ultra-processed products that will
carry front-of-package labels and also the amount of critical nutrients (that is, saturated fat, sugar,
sodium, trans-fat) and the total energy in processed foods and beverages sold in Lima.

2.4. Data Sources

Nutrition information from labels on processed and ultra-processed food packages was the
primary data source. Nutrition information was collected from photographs taken during January
and February 2018. Photographs were taken, using cell phones, by six previously trained volunteer
nutrition students at each of the three supermarkets mentioned above. The three supermarkets were
those that are subsidiaries of the one larger retail company that granted access after requests were sent
to several large retail companies that have supermarket chains in Lima, Peru.

2.5. Procedures

Product packages were photographed as they appeared on the supermarket shelves from left to
right, then top to bottom. A set of photographs was taken for each product. Each set contained a
photo for each side of the package (i.e., top, bottom, front, back, right, and left). For cans, all photos
necessary to capture the entire container were taken. Photographs of the barcode, list of ingredients
and nutrition information were also taken (see Supplementary Material 1). For products available in
different sizes, photographs were taken only for the size that occupied the majority of the shelf given
that the nutritional composition was expected to be the same for all sizes.

Information on food labels, as seen in the photographs, was entered and stored in the web
application, Food Nutrition Information Labeling Program (FLIP: Food Label Information Program),
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an application developed by the University of Toronto [22]. Data recorded in the system included net
weight, servings per container, list of ingredients, nutritional information (energy, total fat, saturated
fat, trans-fat, total carbohydrates, total sugars, and sodium) per portion or per 100 g or 100 mL.
Later, the nutritional information for all products was standardized per 100 g or per 100 mL depending
on the declared unit of measure. Finally, the products were grouped into one of 16 food categories.
The categories originated with a model of categories used in a Chilean study [18] and adapted to the
Peruvian context (see Supplementary Material 2).

2.6. Bias

The intent of the study was to capture and assess all processed products available in the market
before the implementation of the front-of-package warning labels. To that end, products were
photographed in three supermarkets known to serve three specific yet different socioeconomic sectors,
thereby including products targeted at those varying sectors.

Data was validated in order to ensure that possible manual data entry errors were identified
and corrected or excluded. Specifically, the Atwater System calculation was used to corroborate total
energy from the package label with the sum of energy provided by each macronutrient using Atwater’s
constants [23] (i.e., fats = 9 kcal/g, proteins = 4 kcal/g, carbohydrates = 4 kcal/g). This validation was
applied to all products that declared each of the three macronutrients and energy. Foods with total
energy values that equaled or were within 20% of the Atwater calculation for energy were included.
Total sugar was compared to total carbohydrates for each product that provided both values. Products
with total sugar greater than total carbohydrates were excluded from the analysis. Likewise, products
with an amount of saturated fat that exceeded the amount of total fat were also excluded from analysis.

Dairy drinks were excluded from the analysis of trans-fat content because a determination could
not be made as to whether the trans-fat amount declared in the nutritional information table were
added or intrinsic in dairy products.

2.7. Sample Size and Data Characteristics

The sample size was based on the products available in each of the three supermarket chains
at the time the photographs were taken during January and February 2018. Thus, the decision was
made to use a non-probabilistic sample of convenience to assess all foods available at that time.
Only one supermarket per supermarket chain was included because the supply of products between
the supermarkets within a chain was very similar due to the fact that they have the same product
providers. However, the food offered by different supermarket chains varies as each chain targets
a different socioeconomic sector as noted above. The three supermarkets were selected to include
products representative of those typically offered in each sector.

All foods and beverages that were available on the date of the visit were included and evaluated
since the objective was to capture the total supply of processed and ultra-processed foods. Minimally
processed foods and culinary ingredients were also captured. However, three categories, fruits and
vegetables, legumes, and oils were excluded from this study because the Peruvian law excludes foods
in these categories from those that must carry front-of-package warning labels [24].

Food packages that did not provide nutritional information, or at least an energy amount (n = 657);
and minimally processed food and ingredients (n = 569); and products that did not comply with the
Atwater System validation (n = 62) were also excluded. In addition, foods that require reconstitution
or preparation before consumption were also excluded (n = 225). According to the front-of-package
warning label regulations, these foods must be assessed for front-of-package labels using nutrient
values for the food as consumed not as purchased. Many of these foods could not be prepared because
reconstitution or preparation instructions were not provided, exact amounts of added ingredients were
not stated on the package, the weight or portion size of the prepared product was not available, or the
composition of the added ingredient was not available (see Figure 1).
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Figure 1. Sample selection flowchart.

2.8. Analysis of Data

First, the total number of foods and beverages captured was evaluated. Criteria described above
were used to exclude products and determine those that would be included in further analysis.
The criteria used included the Atwater System validation [15], comparison of total sugar and total
carbohydrates, comparison of saturated fat and total fat, reconstitution requirements, and the existence
of nutritional information. In addition, foods that could not be grouped into one of the 13 categories
were also excluded.

Second, for all remaining products, a descriptive analysis of frequencies, means, and standard
deviations was performed for each of the 13 categories. The total number of foods and beverages
was reported, as well as those reporting energy (kcal), saturated fats (g), sugar (g), sodium (mg),
and trans-fat (g). Foods or beverages missing a particular nutritional value were not considered for
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analysis of that particular nutritional information. For example, a food or beverage without sodium on
the package label was not included in the analysis of sodium.

Finally, the number of foods that should carry one or more octagons was identified. The process
of identification included comparing the value of each critical nutrient to the respective threshold
value as defined in the Peruvian Law to Promote Healthy Eating for Children and Adolescents [8].
The comparison was made using both defined thresholds for a given critical nutrient. This allowed for
two analyses to be performed, one analysis using the thresholds effective 6 months after implementation
of the Law and a second analysis using the more restrictive thresholds to become effective 39 months
after implementation of the Law. The ingredient list was used to identify foods that contains added
trans fats. These analyses identified the number of foods that should have zero, one, two, three, or
four octagons.

2.9. Ethics

The ethics committee of the Universidad Peruana Cayetano Heredia approved this study.
This study is based on the information declared on labels on packages of processed and ultra-processed
foods and, therefore, does not represent a risk for humans.

3. Results

3.1. Measurement Characteristics

Initially, 2747 foods were captured in the photographs taken. Of those, 2090 (76.1%) declared
nutritional information and of those, 1521 (55.3%) were categorized as processed and ultra-processed
foods. Subsequently, 1459 (53.1%) foods remained after applying both the Atwater and the macronutrient
consistency criteria. Of those, 1234 (44.9%) remained that did not require reconstitution for consumption
(see Figure 1). Finally, of the remaining 1234, 100% declared energy content, 87.8% declared sodium
content, 87.8% declared total sugar content, and 74.6% declared saturated fat content.

3.2. Critical Nutrients by Food Category

Table 2 shows the amounts of nutrients per 100 g of food for each of the 13 food categories
evaluated. The foods that had the highest concentration on average for each nutrient were candies
(M = 12.9 g, SD = 8.6 g) and bakery products (M = 9.0 g, SD = 5.3 g) for saturated fats; candies
(M = 53.6 g, SD = 16.5 g) and sweet spreads (M = 4.2 g, SD = 21.1 g) for sugar; condiments and spices
(M = 9592.4 mg, SD = 11,138.2 mg) and sauces, spreads, and dressings (M = 931.2 mg, SD = 853.7 mg)
for sodium; candies, which includes chocolates, (M = 0.3 g, SD = 1.1 g), and sauces, spreads,
and dressings (M = 0.2 g, SD = 0.9 g) for trans-fat.
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Table 2. Amount of the nutrient per 100 g/mL of food.

Energy (Kcal) Saturated Fats (g) Sugar (g) Sodium (mg) Trans-Fat (g)

n M SD n M SD n M SD n M SD n M SD

Ready-to-eat meals 62 139.1 70.9 27 2.5 3.1 37 9.6 10.0 44 217.6 217.0 24 0.0 0.1
Dairy drinks 78 72.3 23.5 60 0.9 0.7 58 10.1 4.2 59 51.5 15.3 72 0.0 0.0

Beverages 161 31.9 20.8 65 0.3 1.9 139 6.9 4.4 147 23.5 28.9 31 0.0 0.0
Processed meats 43 178.4 77.1 33 2.4 3.5 8 1.2 0.9 37 491.4 400.5 11 0.0 0.0

Cereals 119 392.6 39.8 106 1.7 2.3 112 25.7 11.7 112 323.6 237.0 99 0.1 0.3
Condiments and spices 37 194.5 172.5 29 1.3 3.6 28 7.4 13.1 34 9592.4 11,138.2 28 0.0 0.1

Candies 223 463.1 115.1 179 12.9 8.6 198 53.6 16.5 193 92.6 118.8 89 0.3 1.1
Ice cream 47 168.7 93.6 43 5.1 3.8 46 16.5 7.6 40 62.3 40.4 31 0.1 0.1
Desserts 9 164.1 100.8 6 1.7 1.0 6 22.8 25.2 6 162.5 49.8 6 0.0 0.0

Bakery products 190 453.6 72.8 173 9.0 5.3 156 27.5 12.9 179 306.6 200.8 114 0.1 0.7
Sauces, spreads, and dressings 101 222.0 185.9 69 3.6 4.9 68 7.9 9.8 86 931.2 853.7 42 0.2 0.9

Snacks 106 497.2 97.1 103 6.5 4.1 89 7.6 11.1 99 468.9 355.4 78 0.0 0.1
Sweet spreads 58 272.5 120.8 27 2.6 3.7 44 44.2 22.1 47 52.3 75.0 15 0.1 0.1
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3.3. Food with Front-of-Package Warning Labels (Octagons)

Table 3 identifies the number of foods that did not require reconstitution for consumption that
would carry a front-of-package warning label 6 months after implementation of the Law. Table 4
identifies the foods that would carry a front-of-package warning label 39 months after implementation
of the Law.

The highest percentage of foods that required the front-of-package warning label for high
saturated fat content based on the initial and less restrictive (higher) thresholds effective 6 months
after implementation of the law were bakery products (73.4%) and candies (72.6%). These percentages
increased to 82.7% and 74.9%, respectively, based on the final and more restrictive (lower) thresholds
effective at 39 months. The percentage increases were due to the fact that the thresholds defining
the allowed amount of critical nutrients per 100 g/mL of the product decreased and became more
restrictive with the final implementation at 39 months.

The highest percentage of foods that required the front-of-package warning label for high sugar
content based on the initial and less restrictive (higher) thresholds were candies (95.5%) and sweet
spreads (81.8%). The percentage for candies increased to 97.5% based on the final thresholds and
for the same reason as stated above. The percentage for cereals increased to 90.2% displacing sweet
spreads as the food category with second highest percentage.

The highest percentage of foods that required the front-of-package warning label for high sodium
content based on the initial thresholds were processed condiments and spices (85.3%) and sauces,
spreads, and dressings (50.0%). These percentages increased to 94.1% and 58.6%, respectively, based
on the final thresholds.

The highest percentage of foods that required the front-of-package warning label for trans-fat
content based on the initial thresholds were processed desserts (83.3%) and candies (21.3%). These
percentages remained the same with the final threshold, since both the initial and the final thresholds
were the same, namely any amount of trans-fat.

Finally, 84.2% of food products should have had at least one front-of-package warning label based
on the initial less restrictive thresholds. This percentage increased to 95.2% based on the final more
restrictive thresholds. The percentage of foods that would carry four, three, two, or one front-of-package
warning label octagon can be seen in Figure 2.
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Table 3. Percentage of foods by category that would carry front-of-package warning labels 6 months after implementation of the Law.

Saturated Fats (g) Sugar (g) Sodium (mg) Trans-Fat (g)

With Octagons With Octagons With Octagons With Octagons

n (%) a M SD n b n (%) a M SD n b n (%) a M SD n b n (%) a M SD n b

Ready-to-eat meals 6 (22.2) 7.5 1.6 27 3 (8.1) 30.3 4.4 37 0 (0) . . 44 0 (0) . . 24
Dairy drink *,

† 0 (0) . . 60 44 (75.9) 11.9 2.8 58 1 (1.7) 109.9 . 59 0 (0) . . 72
Beverages * 1 (1.5) 15.4 . 65 86 (61.9) 9.6 2.9 139 1 (0.7) 270.6 . 147 0 (0) . . 31

Processed meats 3 (9.1) 12.9 0.5 33 0 (0) . . 8 4 (10.8) 1565.8 171.4 37 0 (0) . . 11
Cereals 8 (7.5) 7.3 1.8 106 75 (67) 32.5 6.6 112 7 (6.3) 961 151.7 112 4 (4.1) 0.0 0.0 99

Condiments and spices 2 (6.9) 13.8 0.1 29 2 (7.1) 50 4.7 28 29 (85.3) 11,179 11,334 34 0 (0) . . 28
Candies 130 (72.6) 17.4 5.3 179 189 (95.5) 55.6 13.9 198 2 (1) 839.6 17.5 193 19 (21.3) 4.8 9.0 89

Ice cream † 14 (32.6) 9.8 2.3 43 10 (21.7) 27.5 3.4 46 0 (0) . . 40 0 (0) . . 31
Desserts 0 (0) . . 6 1 (16.7) 72.3 . 6 0 (0) . . 6 5 (83.3) 0.0 0.0 6

Bakery products 127 (73.4) 11.3 4 173 112 (71.8) 34.1 7.1 156 6 (3.4) 879.5 124.1 179 16 (14.0) 0.9 1.7 114
Sauces, spreads and dressings 19 (27.5) 9.7 5.3 69 8 (11.8) 30.4 5.9 68 43 (50) 1493.1 865.3 86 1 (4.7) 1.7 . 42

Snacks 54 (52.4) 9.6 3.1 103 10 (11.2) 35.6 8.5 89 16 (16.2) 1085.7 290.5 99 5 (6.4) 0.0 0.0 78
Sweet spreads 5 (18.5) 9.4 1.7 27 36 (81.8) 53.1 12 44 0 (0) . . 47 1 (6.7) 0.0 . 15

Note: * The thresholds applied are those applicable for beverages; a Percentage of foods that should carry front-of-package warning labels based on those that declared nutrition information;
b Number of foods that declared this nutrient value; † The front-of-package warning label for trans-fat was not considered because the products contain intrinsic trans-fat.

Table 4. Percentage of foods by category that would carry front-of-package warning labels 39 months after implementation of the law.

Saturated Fats (g) Sugar (g) Sodium (mg) Trans-Fat (g)

With Octagons With Octagons With Octagons With Octagons

n (%) a M SD n b n (%) a M SD n b n (%) a M SD n b n (%) a M SD n b

Ready-to-eat meals 7 (25.9) 7.1 1.8 27 17 (45.9) 19 6.7 37 11 (25) 500.4 84.5 44 0 (0) . . 24
Dairy drink *,

† 0 (0) . . 60 55 (94.8) 10.6 3.5 58 1 (1.7) 109.9 . 59 0 (0) . . 72
Beverages * 1 (1.5) 15.4 . 65 99 (71.2) 9.1 3 139 1 (0.7) 270.6 . 147 0 (0) . . 31

Processed meats 4 (12.1) 10.9 4 33 0 (0) . . 8 19 (51.4) 702.1 466.4 37 0 (0) . . 11
Cereals 20 (18.9) 5.8 1.7 106 101 (90.2) 28.2 9.5 112 35 (31.3) 590 212.3 112 4 (4.1) 0.0 0.0 99

Condiments and spices 2 (6.9) 13.8 0.1 29 6 (21.4) 26.3 18.6 28 32 (94.1) 10,191.3 11,214.6 34 0 (0) . . 28
Candies 134 (74.9) 17 5.6 179 193 (97.5) 54.8 14.8 198 7 (3.6) 551.9 200.8 193 19 (21.3) 4.8 9.0 89

Ice cream † 21 (48.8) 8.4 2.8 43 40 (87) 18.2 6.6 46 0 (0) . . 40 0 (0) . . 31
Desserts 0 (0) . . 6 5 (83.3) 27.4 25.2 6 0 (0) . . 6 5 (83.3) 0.0 0.0 6

Bakery products 143 (82.7) 10.6 4.3 173 135 (86.5) 31.3 9.1 156 48 (26.8) 572.1 171.2 179 16 (14.0) 0.9 1.7 114
Sauces, spreads and dressings 24 (34.8) 8.6 5.1 69 17 (25) 22.1 9.5 68 63 (73.3) 1219.5 820.9 86 1 (4.7) 1.7 . 42

Snacks 75 (72.8) 8.3 3.4 103 18 (20.2) 25.7 13.2 89 58 (58.6) 678.1 308.8 99 5 (6.4) 0.0 0.0 78
Sweet spreads 8 (29.6) 7.7 2.7 27 37 (84.1) 52.2 13 44 0 (0) . . 47 1 (6.7) 0.0 . 15

Note: * The thresholds applied are those applicable for beverages; a Percentage of foods that should carry front-of-package warning labels based on those that declared nutrition information;
b Number of foods that declared this nutrient value; † The front-of-package warning label for trans-fat was not considered because the products contain intrinsic trans-fat.
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Figure 2. Number of front-of-package warning octagons based on initial at 6 months and final
thresholds at 39 months from the implementation of the law.

4. Discussion

One of the findings of this study shows that the categories with foods that carry the most
front-of-package warning labels are those with foods targeted at children such as bakery products,
sweet treats, and sweet spreads. A second finding shows that 16% of all products would not carry
front-of-package warning labels based on the initial thresholds defined in the Peruvian Healthy Eating
Law. A third finding shows that a quarter of food and beverages sold in three supermarkets in Lima
declare the nutritional information of the products.

The results are relevant since this is the first time that nutritional labeling and composition
have been evaluated for a wide variety of foods available in Lima. Although these results are not
nationally representative, they provide a local initial view of what is a worrisome scenario for the
nation. The results show that many foods do not declare nutritional information. In Peru, it is not
mandatory to declare nutritional information [25]. Nevertheless, this result is concerning given
that nutritional information has long been the only information, aside from infrequent nutritional
claims, that could guide consumers regarding the content of nutrients in foods. The implementation of
front-of-package warning labels is expected to help guide consumer decisions, as has been reported
in other countries such as Chile, where study results indicate that their law of food labeling and
advertising contributed to changing eating behaviors [26]. This research is relevant also because it
shows that several categories that include products targeted at children and adolescents also include a
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high percentage of products with octagons. In addition, in the study sample, only 2 out of 10 processed
and ultra-processed foods are free of octagons, revealing that market offerings are generally unhealthy
for minors. As reported, the effect of policies related to nutritional labeling affects not only consumers
but also affects industry behavior as attempts are made to reformulate products in order to avoid
front-of-package warning labels on products [19]. This study serves as an initial step that, together
with other post implementation studies, can be used to monitor changes in the nutritional composition
of existing products as well as and the introduction of new products into the market.

These results are similar to the findings of a study carried out in Bogotá, Colombia. In that study,
the nutrient composition of processed and ultra-processed foods were compared with two sets of
nutrient thresholds, one defined by the Pan American Health Organization (PAHO) and the other
defined in the Chilean Law of food labeling and advertising. The Bogotá study found that in most
food categories more than 80% of foods would carry at least one warning label based on both sets
of thresholds [27]. That result is comparable to those obtained in the present study given that the
thresholds established in the Peruvian Law correspond to those of the initial and final phases of the
Chilean Law.

In Mexico, the nutritional composition of 2544 ultra-processed foods was evaluated under seven
nutrient profiling systems (PAHO, Chilean Law, Ecuadorian Law, two systems from New Zealand,
and two systems proposed in Mexico) to determine which foods would meet the profile standards.
These foods were divided into six categories. In two of the categories, less than 1% of foods met the
profile standards. In another two categories, less than 20% met the standards. Less than 40% met the
standard in the remaining two categories. Finally, under the PAHO profiles, none of the categories was
such that more than 10% of foods in the category met the established profiles [28].

In a study carried out in Peru, the declaration of nutrients on the label of five categories of
ultra-processed foods were evaluated based on the thresholds of the Food Standard Agency (FSA).
In that study, 53.5% of foods exceeded the threshold levels of saturated fats and 81.7% exceeded the
threshold levels of sugar. In contrast, less than 11% of foods exceeded the sodium thresholds [29].
These results are very similar to those of the present study that used the nutrient thresholds defined in
the Peruvian Healthy Eating Law.

One limitation of this study is that not all processed and ultra-processed products available in the
Peruvian market were included. Products offered in food markets other than supermarkets, such as
grocery stores or warehouses, were not evaluated. Products sold in supermarkets in provinces outside
of Lima, Peru, were also not evaluated. Another limitation is that nutritional information of products
that require reconstitution to be consumed were not included in the analysis. Most of the products that
require reconstitution are expected to carry warning labels due to their degree of processing [30].

A strength of the study is that the data collection was completed in advance of the implementation
of the front-of-package warning labels. In Chile, some products were found to have already been
reformulated before implementation of the Chilean labeling law [18]. The expectation is that in Peru
more reformulated products would be available prior to the implementation of the Peruvian Law
because several of the food manufacturers of products available in Peru are based in or have facilities
in Chile.

This study found that the majority of processed and ultra-processed foods sold in three Peruvian
supermarket chains would carry at least one warning label based on the initial less restrictive nutrient
thresholds defined in the Peruvian Healthy Eating Law. More than 13% of these foods would carry
three of the four possible warning labels. The number of warning labels on these foods increases when
based on the final more restrictive thresholds that become effective 39 months after the implementation
of the Law.

The implementation of front-of-package warning labels is only one component of the Peruvian
Healthy Eating Promotion Law. As such, this is one of various initiatives that must be implemented in
order to improve the diet of children. The implementation of the other components of the Law and
other interventions are required to face the increase in obesity and NCDs.



Nutrients 2020, 12, 1508 12 of 13

Supplementary Materials: The following are available online at http://www.mdpi.com/2072-6643/12/5/1508/s1,
Supplementary Material 1: Example of a photograph group, Supplementary Material 2: Categories of food and
beverages adapted from Chilean studies adapted to the Peruvian context.

Author Contributions: Conceptualization, M.M.-H. and L.S.-G.; validation, M.M.-H., D.V.-Z., and L.S.-G.; formal
analysis, D.V.-Z.; investigation, M.M.-H., D.V.-Z., and L.S.-G.; data curation, M.M.-H.; writing—original draft
preparation, M.M.-H., D.V.-Z., and L.S.-G.; writing—review and editing, M.M.-H., D.V.-Z., and L.S.-G.; funding
acquisition, L.S.-G. All authors have read and agreed to the published version of the manuscript.

Funding: International Development Research Center (IDRC) for the financing.

Acknowledgments: We thank Adriana Blanco Metzler, project leader in Costa Rica, Mary Labbe and JoAnne
Arcand for their assistance during the execution of the study, and the students of the Nutrition Program at the
Universidad Peruana Cayetano Heredia: Ruvit Castillo Montalván, Mercy Córdova Alberca, Camila Romano
Vergara, Guadalupe Sifuentes Martínez, Sandra López Poma, and Yanaly Serrano Vásquez for their support in data
collection. The authors thank Qory Mosoco and Leonela Muñoz Connolly for helping with the English translation.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Corvalan, C.; Garmendia, M.L.; Jones-Smith, J.; Lutter, C.K.; Miranda, J.J.; Pedraza, L.S.; Popkin, B.M.;
Ramirez-Zea, M.; Salvo, D.; Stein, A.D. Nutrition status of children in Latin America. Obes. Rev. 2017, 18
(Suppl. 2), 7–18. [CrossRef] [PubMed]

2. Lobstein, T.; Baur, L.; Uauy, R. Obesity in children and young people: A crisis in public health. Obes. Rev.
2004, 5, 4–85. [CrossRef] [PubMed]

3. Meza Miranda, E.; Nuñez, B.E.; Maldonado, O. Evaluación de la composición nutricional de alimentos
procesados y ultraprocesados de acuerdo al perfil de alimentos de la Organización Panamericana de la Salud,
con énfasis en nutrientes críticos. Mem. Inst. Investig. Cienc. Salud 2018, 16, 54–63. [CrossRef]

4. Organización Panamericana de Salud. Alimentos y Bebidas Ultraprocesados en América Latina: Ventas, Fuentes,
Perfiles de Nutrientes e Implicaciones; Organización Panamericana de Salud: Washington, DC, USA, 2019.

5. Kaur, A.; Scarborough, P.; Rayner, M. Regulating health and nutrition claims in the UK using a nutrient
profile model: An explorative modelled health impact assessment. Int. J. Behav. Nutr. Phys. Act. 2019, 16, 18.
[CrossRef] [PubMed]

6. Jones, A.; Shahid, M.; Neal, B. Uptake of Australia’s Health Star Rating System. Nutrients 2018, 10. [CrossRef]
7. Cámara de Senadores de la República Oriental del Uruguay; Cámara de Representantes de la República

Oriental del Uruguay. Ley N◦ 19.140 Alimentación Saludable en los Centros de Enseñanza; Ministerio de
Educación y Cultura, Ministerio de Salud Pública: Montevideo, Uruguay, 2013; Available online: https:
//www.impo.com.uy/alimentacionsaludable/ (accessed on 18 March 2020).

8. Ministerio de Salud de Chile. Ley 20.606 Sobre Composición Nutricional de los Alimentos y su Publicidad;
Ministerio de Salud de Chile: Santiago, Chile, 2012; Available online: https://www.leychile.cl/Navegar?
idNorma=1041570&idVersion=2012-07-06 (accessed on 18 March 2020).

9. Comisión Legislativa y de Fiscalización. Ley Orgánica del Régimen de la Soberanía Alimentaria; Comisión
Legislativa y de Fiscalización: Quito, Ecuador, 2009; Available online: https://www.soberaniaalimentaria.
gob.ec/pacha/wp-content/uploads/2011/04/LORSA.pdf (accessed on 18 March 2020).

10. Thomson, R.K.; McLean, R.M.; Ning, S.X.; Mainvil, L.A. Tick front-of-pack label has a positive nutritional
impact on foods sold in New Zealand. Public Health Nutr. 2016, 19, 2949–2958. [CrossRef]

11. Lehmann, U.; Charles, V.R.; Vlassopoulos, A.; Masset, G.; Spieldenner, J. Nutrient profiling for product
reformulation: Public health impact and benefits for the consumer. Proc. Nutr. Soc. 2017, 76, 255–264.
[CrossRef]

12. Khandpur, N.; Swinburn, B.; Monteiro, C.A. Nutrient-Based Warning Labels May Help in the Pursuit of
Healthy Diets. Obesity 2018, 26, 1670–1671. [CrossRef]

13. Congreso de la República del Perú. Ley de Promoción de la Alimentación Saludable Para Niños, Niñas y Adolescentes;
Congreso de la República del Perú: Lima, Perú, 2013; Available online: http://www.leyes.congreso.gob.pe/

Documentos/Leyes/30021.pdf (accessed on 18 March 2020).
14. Diaz, A.A.; Veliz, P.M.; Rivas-Marino, G.; Mafla, C.V.; Altamirano, L.M.M.; Jones, C.V. [Food labeling in

Ecuador: Implementation, results, and pending actions]. Rev. Panam. Salud Publica Pan Am. J. Public Health
2017, 41, e54.

http://www.mdpi.com/2072-6643/12/5/1508/s1
http://dx.doi.org/10.1111/obr.12571
http://www.ncbi.nlm.nih.gov/pubmed/28741907
http://dx.doi.org/10.1111/j.1467-789X.2004.00133.x
http://www.ncbi.nlm.nih.gov/pubmed/15096099
http://dx.doi.org/10.18004/mem.iics/1812-9528/2018.016(01)54-063
http://dx.doi.org/10.1186/s12966-019-0778-5
http://www.ncbi.nlm.nih.gov/pubmed/30732626
http://dx.doi.org/10.3390/nu10080997
https://www.impo.com.uy/alimentacionsaludable/
https://www.impo.com.uy/alimentacionsaludable/
https://www.leychile.cl/Navegar?idNorma=1041570&idVersion=2012-07-06
https://www.leychile.cl/Navegar?idNorma=1041570&idVersion=2012-07-06
https://www.soberaniaalimentaria.gob.ec/pacha/wp-content/uploads/2011/04/LORSA.pdf
https://www.soberaniaalimentaria.gob.ec/pacha/wp-content/uploads/2011/04/LORSA.pdf
http://dx.doi.org/10.1017/S1368980016001208
http://dx.doi.org/10.1017/S0029665117000301
http://dx.doi.org/10.1002/oby.22318
http://www.leyes.congreso.gob.pe/Documentos/Leyes/30021.pdf
http://www.leyes.congreso.gob.pe/Documentos/Leyes/30021.pdf


Nutrients 2020, 12, 1508 13 of 13

15. Arrúa, A.; Machín, L.; Curutchet, M.R.; Martínez, J.; Antúnez, L.; Alcaire, F.; Giménez, A.; Ares, G. Warnings
as a directive front-of-pack nutrition labelling scheme: Comparison with the Guideline Daily Amount and
traffic-light systems. Public Health Nutr. 2017, 20, 2308–2317. [CrossRef]

16. Ares, G.; Aschemann-Witzel, J.; Curutchet, M.R.; Antunez, L.; Machin, L.; Vidal, L.; Gimenez, A. Product
reformulation in the context of nutritional warning labels: Exploration of consumer preferences towards
food concepts in three food categories. Food Res. Int. 2018, 107, 669–674. [CrossRef] [PubMed]

17. Subsecretaría de salud pública de Chile. Informe de Evaluación de la Implementación de la Ley Sobre Composición
Nutricional de los Alimentos y su Publicidad; Subsecretaría de salud pública de Chile: Santiago, Chile, 2018;
Available online: https://www.minsal.cl/wp-content/uploads/2018/05/Informe-Implementaci%C3%B3n-Ley-
20606-febrero-18-1.pdf (accessed on 18 March 2020).

18. Kanter, R.; Reyes, M.; Vandevijvere, S.; Swinburn, B.; Corvalán, C. Anticipatory effects of the implementation
of the Chilean Law of Food Labeling and Advertising on food and beverage product reformulation. Obes. Rev.
2019, 20 (Suppl. 2), 129–140. [CrossRef] [PubMed]

19. Hawkes, C.; Smith, T.G.; Jewell, J.; Wardle, J.; Hammond, R.A.; Friel, S.; Thow, A.M.; Kain, J. Smart food
policies for obesity prevention. Lancet 2015, 385, 2410–2421. [CrossRef]

20. Massri, C.; Sutherland, S.; Kallestal, C.; Pena, S. Impact of the Food-Labeling and Advertising Law Banning
Competitive Food and Beverages in Chilean Public Schools, 2014–2016. Am. J. Public Health 2019, 109,
1249–1254. [CrossRef] [PubMed]

21. Morrison, H.; Meloncelli, N.; Pelly, F.E. Nutritional quality and reformulation of a selection of children’s
packaged foods available in Australian supermarkets: Has the Health Star Rating had an impact? Nutr. Diet.
J. Dietit. Assoc. Aust. 2019, 76, 296–304. [CrossRef] [PubMed]

22. Schermel, A.; Emrich, T.E.; Arcand, J.; Wong, C.L.; L’Abbé, M.R. Nutrition marketing on processed food
packages in Canada: 2010 Food Label Information Program. Appl. Physiol. Nutr. Metab. Physiol. Appl. Nutr.
Metab. 2013, 38, 666–672. [CrossRef] [PubMed]

23. Watt, B.K.; Merrill, A.L. Composition of Foods: Raw, Processed, Prepared; Consumer and Food Economics
Research Division, Agricultural Research Service, U.S. Department of Agriculture: Washington, DC, USA,
1963; pp. 1–190.

24. Presidencia de la República del Perú. Decreto Supremo N◦ 017-2017-SA. Reglamento de la Ley N◦ 30021, Ley de
Promoción de la Alimentación Saludable Para Niños, Niñas y Adolescentes; Presidencia de la República del
Perú: Lima, Perú, 2017; Available online: https://busquedas.elperuano.pe/normaslegales/decreto-supremo-
que-aprueba-el-reglamento-de-la-ley-n-30021-decreto-supremo-n-017-2017-sa-1534348-4/ (accessed on
18 March 2020).

25. Instituto Nacional de Calidad. Norma Técnica Peruana NTP-209-652-2017. Alimentos Envasados. Etiquetado
Nutricional, 3 ed.; Instituto Nacional de Calidad: Lima, Perú, 2017.

26. Correa, T.; Fierro, C.; Reyes, M.; Dillman Carpentier, F.R.; Taillie, L.S.; Corvalan, C. “Responses to the Chilean
law of food labeling and advertising: Exploring knowledge, perceptions and behaviors of mothers of young
children”. Int. J. Behav. Nutr. Phys. Act. 2019, 16, 21. [CrossRef]

27. Mora-Plazas, M.; Gómez, L.F.; Miles, D.R.; Parra, D.C.; Taillie, L.S. Nutrition Quality of Packaged Foods in
Bogotá, Colombia: A Comparison of Two Nutrient Profile Models. Nutrients 2019, 11. [CrossRef]

28. Contreras-Manzano, A.; Jáuregui, A.; Velasco-Bernal, A.; Vargas-Meza, J.; Rivera, J.A.; Tolentino-Mayo, L.;
Barquera, S. Comparative Analysis of the Classification of Food Products in the Mexican Market According
to Seven Different Nutrient Profiling Systems. Nutrients 2018, 10. [CrossRef]

29. Trujillo-Espino, S.; Castilla-Minaya, L.; Paredes-Aramburú, J.; Bernabe-Ortiz, A. Relación entre el contenido
nutricional y el número de técnicas promocionales presentes en los envases de alimentos industrializados
dirigidos a niños en mercados y supermercados de Lima, Perú. Rev. Esp. Nutr. Hum. Diet. 2018, 22, 8.
[CrossRef]

30. Luiten, C.M.; Steenhuis, I.H.; Eyles, H.; Ni Mhurchu, C.; Waterlander, W.E. Ultra-processed foods have
the worst nutrient profile, yet they are the most available packaged products in a sample of New Zealand
supermarkets. Public Health Nutr. 2015, 19, 530–538. [CrossRef] [PubMed]

© 2020 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/S1368980017000866
http://dx.doi.org/10.1016/j.foodres.2018.03.021
http://www.ncbi.nlm.nih.gov/pubmed/29580533
https://www.minsal.cl/wp-content/uploads/2018/05/Informe-Implementaci%C3%B3n-Ley-20606-febrero-18-1.pdf
https://www.minsal.cl/wp-content/uploads/2018/05/Informe-Implementaci%C3%B3n-Ley-20606-febrero-18-1.pdf
http://dx.doi.org/10.1111/obr.12870
http://www.ncbi.nlm.nih.gov/pubmed/31245920
http://dx.doi.org/10.1016/S0140-6736(14)61745-1
http://dx.doi.org/10.2105/AJPH.2019.305159
http://www.ncbi.nlm.nih.gov/pubmed/31318604
http://dx.doi.org/10.1111/1747-0080.12486
http://www.ncbi.nlm.nih.gov/pubmed/30426624
http://dx.doi.org/10.1139/apnm-2012-0386
http://www.ncbi.nlm.nih.gov/pubmed/23724885
https://busquedas.elperuano.pe/normaslegales/decreto-supremo-que-aprueba-el-reglamento-de-la-ley-n-30021-decreto-supremo-n-017-2017-sa-1534348-4/
https://busquedas.elperuano.pe/normaslegales/decreto-supremo-que-aprueba-el-reglamento-de-la-ley-n-30021-decreto-supremo-n-017-2017-sa-1534348-4/
http://dx.doi.org/10.1186/s12966-019-0781-x
http://dx.doi.org/10.3390/nu11051011
http://dx.doi.org/10.3390/nu10060737
http://dx.doi.org/10.14306/renhyd.22.3.472
http://dx.doi.org/10.1017/S1368980015002177
http://www.ncbi.nlm.nih.gov/pubmed/26222226
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Study Design 
	Setting 
	Variables 
	Data Sources 
	Procedures 
	Bias 
	Sample Size and Data Characteristics 
	Analysis of Data 
	Ethics 

	Results 
	Measurement Characteristics 
	Critical Nutrients by Food Category 
	Food with Front-of-Package Warning Labels (Octagons) 

	Discussion 
	References

