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This study assessed differences in the nutritional labeling content of processed foods based on Peruvian regulations before
and during the two implementation stages of Law 30021. A cross-sectional analysis of 1137 food labels collected between 2018
and 2021 was conducted, comparing nutritional information across three periods: pre-implementation (2018), first stage
(2019—2020), and second stage (2021). Nutrient content variations were analyzed using the Kruskal-Wallis test, while chang-
esin front-of-package labeling were assessed with the McNemar test. Statistical analyses were performed using SPSS version
25, with significance set at p<0.05. The study found significant reductions in key nutrients over time, with total decreases
of 3.4% in calories (p=0.001), 14% in sodium (p=0.001), 36.7% in sugar (p=0.001), and 9.2% in saturated fats (p=0.028).
The introduction of front-of-package warning labels contributed to a 10-30% decline in high sodium, high sugar, and high
saturated fat warnings in solid foods, except for trans-fat labeling, which remained unchanged (p=0.874). Among liquid
ultra-processed foods, sugar content showed a notable 49% reduction during the initial implementation phase (p=0.01).
These findings suggest that the implementation of Law 30021 in Peru has led to a decline in critical nutrient levels in pro-
cessed foods, particularly in calories and saturated fats. Front-of-package warning labels play a role in improving nutritional
profiles, potentially promoting healthier food choices. However, further research is necessary to assess long-term consumer
behavior and health impacts.
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Introduction

After overcoming a series of significant events in
the realms of politics, economics, commerce, and ad-
vertising [1-3], Peru has been implementing Law 30021
since 2019, also known as the Law for the Promotion
of Healthy Nutrition for Children and Adolescents [4].
The primary objective of this law is to reduce diseases
associated with overweight, obesity, and non-commu-
nicable chronic illnesses [5]. One of the initial actions
mandated by Law 30021 is the implementation of front-
of-pack labels on processed food. These labels, com-

monly referred to as octagons (warning labels), feature
a simple and easily interpretable format, enabling con-
sumers to make swift decisions regarding the nutri-
tional content of the foods they choose [6, 7].

Research evaluating the development of this pub-
lic policy in Peru is limited. A study conducted on pro-
cessed foodsbefore theirimplementation in Peru found
that saturated fats in solid processed products exceed-
ed the established parameters in most items. Further-
more, regardless of their type and category, the critical
nutrient, sugar, was present in elevated amounts in the
majority of evaluated products [8]. Meza-Hernédndez

@@@ © 2025 The Authors. Romanian Journal of Diabetes, Nutrition and Metabolic Diseases published by Sanatatea Press Group
@ on behalf of the Romanian Society of Diabetes Nutrition and Metabolic Diseases. This is an open access article under the terms
8B of the Creative Commons Attribution License (CC-BY-NC-ND 3.0).


http://www.rjdnmd.org
http://creativecommons.org/licenses/by-nc-nd/3.0/

and colleagues obtained similar results, observing
that most processed and ultra-processed foods sold in
a Peruvian supermarket chain would carry at least one
octagon, and over 10% of them would bear octagons
for three of the four critical nutrients (sodium, sugar,
saturated fats, and trans fats) prior to their implemen-
tation [5].

Peru has adopted nutritional octagons as an alter-
native warning system, aligning itself with other Latin
American countries such as Chile, Uruguay, Mexico,
Brazil, and Argentina [9, 10]. This new public policy
aims to prevent misleading information about the com-
position of packaged foods and beverages, particularly
ultra-processed foods, from deceiving consumers. It
serves as a clear warning regarding the high presence
of these harmful nutrients in processed foods [11].
However, the impact of this regulation on changes in
the composition of industrially processed foods in the
region, including Peru, remains unclear. While octa-
gons facilitate easy and precise identification of prod-
ucts with excessive nutrients that could impact peo-
ple’s health and reduce their purchases [9, 10], the food
industry has taken steps to delay their implementation
in each country seeking to apply them. This compli-
cates the assessment of nutrient composition changes
in these products [11, 12].

Therefore, the study’s objective was to evaluate dif-
ferences in the nutritional labeling of processed foods,
with an emphasis on critical nutrients, according to
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the technical parameters established in Peruvian reg-
ulations before (T0) and during the primary (T1) and
secondary (T2) phases of front-of-pack label implemen-
tation.

Material and methods

Methodology

This is a cross-sectional study. The information on
the content of critical nutrients such as sodium, total
sugars, saturated fats, and trans fats described in the
nutritional labels of processed foods was reviewed and
compared with the technical parameters (Table 1) es-
tablished in the regulation of Law 30021 [13].

Study population

The dataset comprises labels of processed foods
available in 103 food retail establishments (supermar-
kets, markets, and grocery stores) located in the dis-
tricts of Metropolitan Lima, acquired by university stu-
dents during the years 2018-2021. This information was
transformed into a repository of images (photographs).
Three-time points were considered: before implemen-
tation (T0=2018), during the first stage (T1=2019-2020),
and during the second stage (T2=2021) of the implemen-
tation of front-of-pack labeling (octagons) according to

Table 1: Technical parameters and implementation of front-of-package labeling in Peru [8].

Technical parameters

Sodium in solid foods

Sodium in beverages

Total sugar in solid foods.
Total sugar in beverages
Saturated Fats in solid foods.

Saturated Fats in Beverages

Trans-fat

According to the current
regulations, this applies only to the
first stage of front-of-pack labeling.
In the second stage, trans-fats
must be eliminated from foods and
beverages

© 2025 The Authors

First stage of front-of-package
labeling (since June 2019)

Greater than or equal to
800 mg/100 g

Greater than or equal to
100 mg/100 ml

Greater than or equal to 6 g/100 ml
Greater than or equal to 6 g/100 g
Greater than or equal to 3 g/100 m

Product

a) Fats, vegetable oils
and margarines

b) Other processed foods and
non-alcoholic beverages

Deadline for entry into force

Second stage of front-of-package
labeling (since September 2021)

Equal to or greater than
400 mg/100 g

Equal to or greater than
100 mg/100 m

Greater than or equal t022.5g/100g  Equal to or greater than 10 g/100 g

Equal to or greater than 5 g/100 ml
Equal to or greater than 4 g/100 g
Equal to or greater than 3 g/100 ml

According to current regulations
Trans-fat cut off

2 g of trans fatty acids per 100 g or
100 ml of fat

5g of trans-fatty acids per 100 g or
100 ml of fat content
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the technical parameters established in Peruvian regu-
lations [14].

Sample size and sampling

According to the Peruvian Healthy Eating Law, a
study on the nutritional quality of food and beveragesin
Lima was used as a reference, considering that they had
similar study variables [5]. OpenEpi was employed as a
tool to determine the sample size with 80% power and
a 95% confidence interval. The initial calculated sam-
ple size was 630 processed foods. Additionally, based on
the reference study, a loss of 24% was considered due to
undeclared, unclear, or confusing nutritional informa-
tion on the labeling compared to national regulations.
Convenience sampling was used, for which students
took pictures of food retail establishments near their
homes, resulting in a total of 1137 nutrition labels.

Study procedures

The nutritional content information from pro-
cessed food labels was entered into an Excel spread-
sheet. Nutritional labels of food items were evaluat-
ed based on their categorization into types (solid or
liquid). The solid and liquid food types were defined
according to the unit of measurement used on the
packaging, such as net weight [8]. The definition of
processed foods was based on the Dietary Guidelines
for the Peruvian population [15] and the criteria of the
PAHO/WHO [16].

In cases where an exact value was not specified
or the information was not found on the label, it was
coded as “not specified/does not indicate”, according
to the corresponding critical nutrient. Additionally,
those for which it was impossible to assign a specific
category were removed from the study. Regarding ex-
act duplicates, only one entry was included in the Excel
spreadsheet.

The researchers checked the completeness and ac-
curacy of the data entered for all products, including
double data entry, given by two of the researchers, to
compare possible differences. The database included
the following information: type, commercial name,
brand, energy content, and critical nutrients per de-
clared serving size 0f100 g or 100 ml; prior encoding was
conducted to maintain data confidentiality (brands,
manufacturers). These results were compared accord-
ing to the technical parameters established for the first
and second stages of MAP implementation. The con-
tent of critical nutrients was recorded in milligrams
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for sodium and in grams for sugar, saturated fats, and
trans fats. Subsequently, the content of each critical
nutrient per product was calculated for the equivalent
amount of 100 g or 100 ml, depending on the food type,
for comparison with the parameters established for
the first and second stages of MAP implementation.

Statistical analysis

It was found that the variables did not follow
a normal distribution (Kolmogorov-Smirnov test,
p<0.05), so non-parametric tests were employed. The
Kruskal-Wallis test was used to determine if there was
a significant difference in the medians of nutrients
(quantity) among processed food during the three time
periods, and the McNemar test was used to compare
the changes in nutritional content in labeling between
the first and second stages of front-of-package labeling
implementation. Additionally, the percentage varia-
tion between each stage of the study was compared.
The analysis was performed using SPSS version 25, and
a p-value of less than 0.05 was considered statistically
significant.

Results

An analysis was conducted on 1137 labels of pro-
cessed foods. The evaluation of calorie and critical nu-
trient content was carried out at three different times,
and it was determined that the variation in the number
of calories and saturated fats across all labels is statisti-
cally significant for calories (p<0.01) and saturated fats
(p<0.05). Post hoc tests indicated a significant decrease
in calorie content occurred between time 0 and time 1,
while a significant reduction in saturated fats was ob-
served between time 1 and 2. It can be observed that in
the three times studied, there is variation in the quan-
tities except for trans fats (Table 2).

In all the evaluated labels, there is a percentage
decrease between the median of calories and critical
nutrients. The greatest variation occurs in sugar con-
tent (49%) between period TO (prior to implementa-
tion) and period T1 (first stage of implementation), al-
though values then increase again between T1 and T2
(second stage of implementation). Regarding the total
variation (A TO and T2), there is a decrease of 3.4% in
calories, 14% in sodium, 36.7% in sugar, and 9.2% in sat-
urated fats (Figure 1).

Regarding the implementation of front-of-package
warning labels in Peru, it is possible to highlight the
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Table 2: Content of calories, sodium, total sugar, saturated fats, and trans-fats in processed food products by Peru,

2018-2021 study periods.
Time 0 (n=193)

Time1(n=774)

Time 2 (n=170)

Variables P-value*
Median 95% IC Median 95% IC Median 95% IC

Total (n=1137)

Calories 460.0 432.4 472.2  403.5 396.4  427.5 444.3 406.7  470.0 <0.012

Sodium (mg) 266.7 200.0 333.3 225.6 180.0  254.5 229.4 172.4  280.0 0.134

Sugar (g) 21.1 12.8 25.5 10.7 10.0 13.3 13.3 8.9 22.2 0.278

Saturated fat (g) 6.4 5.0 8.0 4.7 4.0 5.3 5.8 5.6 7.8 <0.05P

Trans-fat (g) 0.0 - - 0.0 - - 0.0 - - 0.874

Note: * - Kruskal-Wallis test; 2 — Post hoc test Time 1-Time 0 P=0.000; ® - Post hoc test Time 1-Time 2 P=0.042.

statistical differences between the first and second stag-
es of implementation found at the three study points in
processed food. However, the change in the presence
of front-of-package labels is noticeable in solid prod-
ucts high in sodium, sugar, and saturated fats (p<0.01).
Suppose we consider the changes in liquid products be-
tween the first and second stages of implementation.
In that case, no significant changes are observed across
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the three study periods (p>0.05), except for products
high in sugar during the intermediate period (T1). Ad-
ditionally, the frequency of products containing trans
fatsin solid products decreased significantly from TO to
T1 (p<0.01) but did not significantly change from T1 to
T2. The results also show that the presence of high so-
dium content in solid products consistently decreased
across the study periods (Table 3).

Saturated fats (g)

=\
~

Variation between study periods

Figure 1: Percentage variation of calorie content, sodium, total sugar, saturated fats, and trans-fats in processed

food products over study periods in Peru, 2018-2021.
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Discussion

This study represents one of the few that analyz-
es changes in the quantity of critical nutrients using
information from the labels of processed products in
three study periods: before (T0), first stage (T1), and
second stage (T2) since the implementation of the
Healthy Food Law in Peru [14]. The findings reveal sig-
nificant disparities in the overall nutritional content
of processed food labels, particularly in sodium, sugar,
and saturated fats, at different points during the study.
On the other hand, processed solid foods show chang-
es in the proportion of front-of-package labeling for
all evaluated nutrients (sodium, total sugar, saturated
fats, and trans fats) across all study periods, except for
trans fats at TO and T2. In the case of processed liquid
foods, changes are discernible only for sugar at T1.

During the period from 2018 to 2021, notable chang-
es were observed in the amounts of calories and satu-
rated fats (p<0.01). It is worth noting that Quintiliano
etal. [17] conducted a study on the impact of Chile’s food
labeling and advertising law and found similar changes
in calorie content before and after its implementation.
However, their study did not show significant differ-
ences in saturated fats, which is in contrast to the find-
ings of this study. This discrepancy could be due to the
difference in the periods analyzed. The Chilean study
examined the periods before and after the implemen-
tation from 2013 to 2019, whereas this study evaluated
three points in time between 2018 and 2021 (TO, T1, and
T2). Nevertheless, both studies detected changes in the
levels of all evaluated nutrients.

Additionally, it was found that the percentage de-
crease between TO and T2 of the study for calories was
3.4%, 14% for sodium, 36.7% for sugar, and 9.2% for sat-
urated fats. It is noteworthy that between T0 and T1, a
decrease in all critical nutrients is evident, but between
T1 and T2, their values increase again, with sodium
showing a lesser increase. These results are similar to
those found by Kanter et al. [18], who sought to evaluate
the possible early reformulation of the food industry in
Chile before the implementation of front-of-package
labeling. In their study, none of the food categories
showed reductions greater than 5%, although sugar
and sodium were the nutrients that could undergo the
most changes, which isalso evident in this study. As for
trans fats, the lack of significant statistical changes ob-
served could be due to the regulatory measures taken
in Peru to eliminate ingredients containing trans fats.

During the implementation of Law 30021 in Peru,
there was a significant increase in the use of front-of-

© 2025 The Authors
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package labeling on total processed foods. Among the
solid foods, there were also significant increases in the
presence of high sodium, high sugar, and high saturated
fat warnings, ranging from 10% to 30% at all time points,
except for the front-of-package labeling containing trans
fatsat TOand T2. Among the processed liquid foods, only
the high sugar warning showed a significant increase of
20%, particularly at T1, while the other results remained
the same or showed insignificant increases throughout
the stages of implementation in Peru. It is important to
highlight that the study conducted in Chile by Reyes et
al. [17] yielded different results from the findings pre-
sented here. They found that only salty snacks, desserts,
and ice cream were significantly impacted by front-of-
package nutrient labels before and after implementing
octagons in Chile. The other octagons either decreased
or remained unchanged in the proportion of presence in
packaged processed foods. The differences in results may
be due to the implementation approach taken in each
country. While our study focused on overall nutrient con-
tent changes, Reyes et al. examined specific product cat-
egories, which may explain the observed discrepancies.

Furthermore, Contreras-Manzano et al. [18] evalu-
ated nutrient profiles in Latin America against the OPS
model and found that the model established for the
nutrients evaluated in stage 1 of Peru and Chile had the
lowest agreement with the OPS model. However, agree-
ment increased for stage 2 of Peru and stage 3 of Chile,
suggesting that early stages of implementation of nu-
tritional octagons may have limited utility for classify-
ing products based on nutrient content. It is also worth
noting that the Mexican model, approved recently, had
better results in identifying healthy products [19]. This
suggests that experiences in other countries provide
valuable insights for implementing front-of-package
labeling in countries that are adopting it.

Theobjective of implementing nutritional warning
labels, such as octagons, is to promote positive chang-
es in the consumption of unhealthy foods [20-22] and
reduce their excessive consumption within the popu-
lation [23, 24]. This, in turn, can contribute to reduc-
ing non-communicable diseases and their health and
economic implications for low- and middle-income
countries [25]. In Chile, a 24% decrease in the purchase
of beverages with nutritional warning labels has been
observed [26]. Additionally, the proportion of calories
consumed by children and adolescents from sugars,
saturated fats, and sodium has decreased after the im-
plementation of front-of-package labeling [27]. Howev-
er, in Peru, research examining changes in consumer
behavior after the implementation of front-of-package
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labeling has not yet been carried out. It is important to
continue researching the effects of this policy to evalu-
ate itsimpact and make adjustments if necessary.

This study does have limitations that should be
taken into account. Firstly, the sample used was not
representative of the entire country, as only Lima was
considered. Additionally, since the sample was ob-
tained through convenience sampling and students
took photos of establishments near their homes, there
is a possibility of selection bias. However, Lima, being
the capital and accounting for 29.3% of the population,
serves as a major center for food production and im-
ports. It is important to acknowledge that the variety
of processed foods in border cities near other countries
may differ [27]. For this reason, and other characteris-
tics such as the study design, a direct causal relation-
ship between the implementation of Law 30021 and
changes in the energy, sodium, total sugar, saturated
fats, and trans fats content of processed foods cannot
be established. Nevertheless, the observed changes
in most nutrients suggest that regulation could play a
relevant role. It is worth mentioning that the analysis
relied on information provided by food manufacturers
on the printed nutritional labels rather than laborato-
ry testing. However, it is mandatory for products sold
in Peru to have obtained sanitary registration from the
competent health authority [28].

Despite the limitation of having only the informa-
tion provided by the manufacturer, a notable strength
of this study is its inclusion of data from the pre-imple-
mentation phase as well as the first and second phases
of the Octagon implementation. This comprehensive
approach made it possible to reliably assess the chang-
es in the nutrient composition of the processed foods
studied. The results provide valuable insights into the
impact of front-of-pack labeling on the nutritional
quality of foods. These findings highlight the potential
of regulatory measures to enhance public health and
emphasize the importance of continued research and
evaluation of such policies.

To summarize, the findings suggest that processed
food offered in Peru has decreased certain critical nu-
trient values following the enactment of Law 30021.
However, only energy and saturated fats showed sta-
tistically significant changes. Although all evaluated,
vital nutrients experienced a percentage variation,
the amounts of sugar and sodium stood out as notable
concerns, requiring further assessment to determine if
adjustments to the current parameters are necessary.

Further research is necessary to determine the ef-
fects of the reformulation on the quality of food intake
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among the Peruvian population, taking into account
various nutrients and food components like sweeteners
and calories. The discoveries made in this study could
serve as guidance for other countries in implementing
front-of-package labeling tailored to their needs and
requirements.

It remains to be observed whether this reformu-
lation will be sustained in the long term and whether
Peruvian health authorities will enhance procedures
for assessing the nutritional value of processed foods
consumed by their citizens. Such efforts could encour-
age healthier food choices and contribute to improved
public health outcomes.

Conclusion

Overall, the labels on processed food in Peru have
shown reductions in the amount of critical nutrients
since the implementation of labeling regulations.
However, these changes were only significant for en-
ergy and saturated fats. The findings suggest that the
implementation of front-of-package labeling has im-
pacted the nutritional composition of processed foods,
although further research is needed to evaluate its ef-
fect on consumer behavior and overall public health
outcomes.
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