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Abstract

Diabetes contributes to COVID-19 deaths in Colombia

and Mexico, where the latter having the highest

prevalence of diabetes among OECD countries. Some

reports consider that advertising influences diabetes by

confusing labels on ultra-processed foods and soft

drinks that lead to unhealthy food choices. Both

countries are in the process of modifying their labeling

legislation; however, governments and food industries

have pushed to delay its implementation. Using a

mixed research design, we interviewed 550 consumers

in both countries during June–July 2020; a high

number of respondents misunderstand today's food

labeling and are unaware of the new labeling

legislation. Respondents strongly agree that the food

industry should be in charge of changing the labels;

otherwise, they would consider not buying their

products. Using cluster analysis, we identified three

groups that would help design public policies,

nutritional and educational campaigns. Although

changes in food labeling alone are not enough to reduce

obesity and diabetes rates, food labels constitute public

health tools due they assist consumers to make food

and nutritional choices (considering that nutrition can

help prevent and overcome COVID-19). The costs of
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maintaining current labels could increase Colombians

and Mexicans illnesss and poverty. These deceptive

practices of the food industry would harm their brands.
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1 | INTRODUCTION

People with diabetes are more likely to become seriously ill and die from COVID-19
(Colombian Ministry of Health [CMH], 2020a; Mexican Ministry of Health [MMH], 2020;
Pan-American Health Organization-World Health Organization [PAHO-WHO], 2020). The
prevalence of type 2 diabetes has increased dramatically in countries of all income levels over
the past three decades, mainly in low- and middle-income countries. This disease causes 1.6
million deaths annually worldwide (WHO, 2020). While in the Americas there are about
242,000 deaths, forecasts indicate that the number of people affected in this region will increase
to more than 91 million by 2030, considering diabetes a global epidemic (PAHO, 2012).

With this study, we are contributing to the following academic literature, trying to assemble
them in a systemic perspective:

We discussed the consumer behavior and attitudes, its complexity due to micro (culture,
income, attitudes, lifestyles), macro variables (COVID-19 context, public health priorities,
ultra-processed food supply, and demand), and the marketing forces (labeling, advertising,
distribution, prices, among others) that influence the nutritional and health consumers'
decision-making processes.

We illustrate the power of marketing and its contribution to the consumers well-being based
on the Activist School of Marketing, helpful in studying malpractices of marketing (Sheth
et al., 1988); the Consumer Movement and the Sustainable Marketing, worried for the preserva-
tion and enhancement of natural and human capital (Kotler & Keller, 2016; Martin &
Schouten, 2012); the green consumer and its segmentation based on their behavior (Martin &
Schouten, 2012; Ottman, 2011), the Transformative Consumer Research to improve consumer
well-being; with segmentation as a mean for understanding sustainability-oriented segments
(Natural Marketing Institute, 2008); and the consumers' needs for making better decisions
(Martin & Schouten, 2012).

Finally, the Stakeholder and the Institutional Theories outlined the importance of the con-
gruence between an organization and the expectations from their stakeholders that their
actions are appropriate. Especially in a COVID-19, within the food labeling legislation, adopting
this approach would help to strengthen their brands.

From time to time, managers or people in charge of the strategy design in their organiza-
tions act according to the discipline they belong to (health, economic, marketing, business sec-
tors, and so on). Plenty of times, those strategies are not necessarily connected. The COVID-19
challenges everyone and every organization worldwide; many disciplines and organizations
from a wide diversity of sectors were forced to interact more closely with other organizations
and variables, some of the alien or perhaps never considered before, but that made us more
conscious about their systemic effects.
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We aimed to infer the consequences of avoiding adopting ultra-processed food legislation
from the food sector in Latin America in the society's public health, recovering the contribu-
tions of the Activist School of Marketing Thought, the Sustainable Marketing; the Stakeholder
and Institutional theories. When these theories are assembled with today's health concerns
(such as diabetes, obesity, diet, and nutrition), the result should conduct more coordinated
efforts to mitigate COVID-19. We believe there is a gap and an opportunity area in these and
other disciplines that COVID-19 brought to researchers: It is vital to adopt a broader, systemic,
and interdisciplinary mindset in this complex and dynamic context.

Then, the research question was: why is ultra-processed food labeling legislation imperative
to be adopted by Latin American food enterprises to overcome society's health and nutrition
priorities under COVID-19 as part of their sustainable marketing and institutional strategies?
How might these actions enhance their brand and become a win-to-win strategy?

1.1 | Diabetes, obesity, and vulnerability to COVID-19

As diabetes is a longstanding global epidemic, some authors have found a bidirectional relation-
ship between COVID-19 and diabetes: On the one hand, diabetes is associated with an
increased risk of severe COVID-19; on the other, the occurrence of a new type of diabetes and
severe metabolic complications of pre-existing diabetes have been observed in patients with
COVID-19. The overall mortality rate of COVID-19 ranges from 1.4% to 2.3%, but patients with
comorbidities such as diabetes mellitus are more likely to have severe disease, acute respiratory
distress syndrome, pulmonary inflammation, and increased mortality (Rimesh &
Bhansali, 2020; Rubino et al., 2020). Given that a substantial proportion of the world's popula-
tion is affected by diabetes and other comorbidities, it is important to reduce these rates and
take preventive measures to avoid burdening healthcare systems (Cuschieria & Grechb, 2020).

Among the countries in the Organization for Economic Co-operation and Development
(OECD), the highest prevalence of diabetes is recorded in Mexico, which is also positioned in
the second place with the highest rates of overweight and obesity (OECD, 2017). Obesity and
overweight rates in Mexicans have reached epidemic proportions after joining the North
American Free Trade Agreement in the early 1990s with the United States and Canada, as
processed foods became more accessible (Esposito, 2020). On average, diabetes is the third lead-
ing cause of mortality after heart and ischemic heart diseases but the first one in productive
ages of 15–64 years (MMH, 2019). COVID-19 has exacerbated this health crisis: Today, obesity
and diabetes contribute 35.8% and 36.8%, respectively, of Mexican deaths from COVID-19
(MMH, 2020). Obesity and diabetes, among other digestive illnesses (such as cancer), generated
2210 million USD of direct costs and 1315.8 million USD of indirect damages (WHO, 2015).
This amount was close to 17.0% of the health budget in Mexico for 2017 (MMH, 2017).

Although the percentage of diabetes, overweight, and obesity in adults in Colombia is still
low compared to Mexico (Table 1), it is concerning that Colombians almost doubled their per-
centage of mortality from this disease in 3 years (2016–2019). Diabetes has been present in
23.1% of deaths in the Colombian population and 9.1% in obesity. Diabetes alone increases the
risk of death from COVID-19 by 5.9 times, while high blood pressure, body overweight, and die-
tary factors contribute to the highest comorbidity in Colombian people (CMH, 2020a; El
Tiempo, 2020a; National Health Institute [NHI], 2020). Despite similarities in culture, language,
and level of socioeconomic development, Colombians remain less vulnerable than Mexicans to
COVID due to the latter's higher rates of diabetes. However, Colombians need to be aware of
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the risks they could be facing due to their increasing rates of physical inactivity, urbanization,
and food intake outside their homes.

1.2 | Diet, nutrition, and food labels: Its importance to overcome
COVID-19

Malnutrition affects immune systems negatively, impairing protection against infections and
increasing the severity of acquired disease, patient recovery time, complications, and mortality.
As long as malnutrition prevails worldwide, COVID-19 outcomes will increase. Therefore,
nutrition is key in defending against viral threats. Modulating nutrition can help prevent, sup-
port, and overcome COVID-19. However, changes in diet, urban lifestyles, social distancing,
increased fast food, and eating out have led to deficiencies or insufficiencies of some macro and
micronutrients and have contributed to poor nutritional status, affecting the immune system
(Cuschieria & Grechb, 2020; Mentella et al., 2021). Consumers tend to make less healthy
choices when purchasing prepared meals since portions tend to be larger, and the amount of
salt, sugar, and trans-fat used in their preparation is out of control (Adams, 2019). Correcting
the nutritional status of individuals can stop and reverse the problem, given that obesity is a
negative prognostic risk factor in the progression of this disease. COVID-19 care should inte-
grate nutritional screening: Assessment and efforts should focus on promoting balanced nutri-
tion regimens, healthy eating habits, and active living to prevent overweight, obesity, or
nutrient deficiency. Some of the best nutritional practices against COVID-19 and strategies to
assist patients in their recovery consider preventive measures such as a healthy diet, physical
activity, staying hydrated, eating fresh and unprocessed foods, less salt and sugar, and avoiding
industrially produced trans-fats (Cuschieria & Grechb, 2020; Mentella et al., 2021).

Under this scenario, nutrition labels are considered public health tools because they help
consumers differentiate among the alternatives that the market offers, and therefore, they can
make well informed food decisions (Shamim et al., 2020). Some studies have shown that volun-
tary front-of-shelf and similar front-of-pack nutrition labels directly influence food purchasing
patterns (Li et al., 2021). Food labeling not only helps in the consumer decision-making process,
but it is also part of a product design that identifies the product or brand and describes who,
where, and when it was made, its contents, and how it should be used safely.

TABLE 1 Prevalence of diabetes and related risk factors in Colombia and Mexico, 2016 (percentages)

Colombia Mexico

Illness category Males Females Males Females

Diabetes 7.6 8.5 9.7 11.0

Overweight 53.2 58.3 61.6 65.0

Obesity 15.7 25.5 22.1 32.7

Physical inactivity 53.4 72.9 18.9 31.2

Proportional mortality due diabetes (% of total deaths, all ages) 3.0 14.0

COVID-19 confirmed cases as percentage of its population 0.012 0.03

COVID-19 deaths as percentage of its population 0.005 0.11

Mortality due COVID-19 in people with diabetes 23.1 35.8

Source: World Bank (2019); WHO at September 3, 2020 (https://covid19.who.int/).
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Since labels may not only mislead customers, but also fail to describe important ingredients
or include safety guidelines, different countries have adopted mandatory labeling requirements
that demand the seller to provide unit pricing, open dating, nutritional labeling, and the use of
health-related terms (Nutritional labeling and educational act 1990, Food and Drug Administra-
tion in USA, Kotler & Armstrong, 2019, p. 233). Different calls for action regarding food label-
ing can be found in international organizations such as the WHO since 2004, the PAHO model,
and in other countries (Dumoitier et al., 2019; Mora et al., 2019; Rusmevichientong et al., 2021;
Söderlund et al., 2020). However, in nations such as Mexico and Colombia, there has been a
delay in its adoption, which in a COVID-19 environment could affect the health and well-being
of people, increasing the risk of their poverty status in this scenario due to the costs of convales-
cence and management of diseases that accompany obesity, overweight, and diabetes, com-
bined with COVID-19. We consider relevant to expose the perception of the public on the ease
of reading the food label, the knowledge of the new legislation, the role that the food industry
and the government play in this effort, and the benefits of the legislation in the Colombian and
Mexican consumers.

1.3 | Theoretical framework

1.3.1 | Marketing, Activist School of Marketing Thought, sustainable
marketing, and labeling

Sociocultural influences play a crucial role in food preferences, and marketing strategies help
shape them through the marketing mix. However, marketers have been seen marketing strate-
gies as part of the problem of obesity and overweight (Kotler & Armstrong, 2019; Kotler &
Keller, 2016), as the population is continuously assaulted by advertising with messages of fatty,
salty, and sugary products and beverages, especially in vulnerable groups such as children and
the poorly educated population (Reisch et al., 2013).

Desires, values, consumption patterns, and attitudes are subject to larger forces and arise
from other sociocultural and economic processes that go deeper than what is produced by com-
panies and the media. Moreover, the concept of customer satisfaction has been criticized
because it is difficult to define it objectively. Generally, the desires of the consumer do not suit
them in many situations (Kotler & Armstrong, 2019; Kotler, 1972, cited in Sheth et al., 1988,
p. 131). Nevertheless, marketing is a useful technique that can work for our benefit.

Since 1930, the Activist School of Marketing Thought has been concerned with consumer
welfare issues and has continued to grow ever since. This school is “focused on the imbalances
between buyers and sellers, and on poor marketing practices by individual firms in the market-
place” (Sheth et al., 1988, p. 127). This proposal of thought emerged later and together with the
Consumer Movement, whose main interest was consumer protection, including consumerism.
Marketing has become more aware of its social responsibility in a holistic view of marketing
(Kotler & Keller, 2016) and has even evolved toward a new definition of what sustainable mar-
keting is, as a process for creating, communicating, and delivering value to customers in a way
that natural and human capital is preserved or even enhanced (Martin & Schouten, 2012).

Recent interest in sustainable marketing has increased studies that seek to understand the
green consumers and their behavior, even attempting to segment according to their interests in
“green options” or sustainable lifestyles (Martin & Schouten, 2012; Ottman, 2011). Some authors
have also highlighted the importance of the “Transformative Consumer Research” to improve
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consumer well-being, examining the role of consumption in problems such as overconsumption
of products and obesity, among others. Segmentation provides the opportunity to understand the
demographics and lifestyles of sustainability-oriented components (Natural Marketing
Institute, 2008). In fact, marketers have expressed the need for sustainable packaging, including
labels that help consumers make better and more informed decisions (Martin & Schouten, 2012).
However, an industry that offers many correct products may be profitable but not useful from
the society's point of view. In this case, that industry requires social and governmental regula-
tions, as not all marketers follow the concept of sustainable marketing, and some companies con-
tinue to use questionable marketing practices (Kotler & Armstrong, 2019; Sheth et al., 1988).

In terms of labeling and consumer decision making, the label might help promote the
brand, add personality, help positioning, connect with customers, and could even become an
important element in marketing campaigns (Kotler & Armstrong, 2019, p. 233). In Colombia
and Mexico, there has been a long period where disconnection and lack of close oversight
between the government and the food industry to address the call for label change have pre-
vailed Official Journal of the Federal Government of Mexico [OJF], 2020a).

1.3.2 | Stakeholder and institutional theory

Today's organizations compete not only for customers but also for institutional legitimacy
(which can be a bonus to survival). There are influences through regulatory structures, govern-
ment agencies, laws and courts, professions, interest groups, and public opinion, among others,
to ensure legitimacy, gain social support, and get along with accepted conventions for the sur-
vival of an organization (Daft, 2019; Hatch, 2013). It is stated by the Stakeholder Theory that
post-industrial organizations have no boundaries, and it becomes suitable for them to consider
ethics in their behavior. Unethical business practices can take many organizations to bank-
ruptcy. Nowadays, “organizations [must] consider their impact on the broader social and physi-
cal environment from which they take their resources” (Hatch, 2013, pp. 82–83). Institutional
theory describes how organizations survive and succeed through the congruence between the
actions of an organization and the expectations of its stakeholders; the institutional environ-
ment reflects what the larger society sees as the right way to behave, giving them legitimacy.
Institutional theory deals with the set of intangible norms and values that shape the behavior of
organizations and industries, considering that a good reputation is aligned with success and the
other way around, leading to homogeneity or similar forms and practices in established organi-
zations (Daft, 2019). In this scenario, consumers, companies, government, and society must
measure the impact of their delays or refusals on the attention to food labeling legislation.

2 | CONTEXT

2.1 | Food labeling legislation: Worldwide experiences and health
concerns

It is very important to know the legislation on food labeling in other countries, as we coexist in
this globalized world, and we can learn from their experiences and overcome their limitations.
There are plenty labeling systems that have been developed and tested in some regions
(European Union) and countries, namely, the Swedish keyhole symbol, the traffic light symbol
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in the United Kingdom, the Choices Programme (Netherlands and internationally), the
Australian/New Zealand Heart Foundation Tick, and the Australasian Health Star Rating nutri-
tion labeling system; the nutritional traffic light color ranking in Iran, similar efforts in India;
and the Chilean front-of-package warning label: a black and white stop sign (Dumoitier
et al., 2019; Kušar et al., 2021; Shamim et al., 2020; Söderlund et al., 2020).

In the late 1960s, the United States of America (USA) started with the design of the Nutri-
tion Fact Label, reporting different updates in 1994, 2005, 2007, 2014, and 2016. After that, they
signed into law the Nutrition Labeling and Education Act of 1990 (NLEA). In 2016, the
U.S. Food and Drug Administration (FDA) announced new requirements for the Nutrition
Facts label (NFL) that would be effective by the beginning of 2020 (Adams, 2019; Dumoitier
et al., 2019; Kušar et al., 2021).

The Chilean Food Act of 2016 was the first mandatory front-of-package labeling regulation
implemented worldwide, an “ambitious attempt to remake a country's food culture”
(Jacobs, 2018). The results of its implementation so far appear to be positive: A fixed effects
analysis found that, compared to a counterfactual scenario based on pre-regulation trends, bev-
erages classified as “High in” decreased by 22.8 ml/capita/day (Taillie et al., 2020). Another
study further documents an overall decrease in sugar and calorie intake of 7–9% (Correa
et al., 2019). The effect was driven by the demand side: substitution from labeled to unlabeled
products; and by the supply side: reformulation of products and grouping at thresholds The
Chilean Warning Label has been an important reference for the new legislation in Colombia
and Mexico,

However, labels do not work in isolation; their effectiveness is enhanced by simultaneously
using targeted awareness campaigns to educate specific audiences. Physical activity may vary
according to the population's nationality, culture, level of education, and socioeconomic status
(Dumoitier et al., 2019).

2.2 | Colombian Nutritional Labeling Agreement (AENC by its
abbreviation in Spanish) in ultra-processed foods and soft drink
products

Article 10 of Law 1355 of 2009 establishes the responsibility of food producers to provide
accurate information on the nutritional and caloric content of products. This responsibility
is established for the labeling of ultra-processed food products in Resolution 5109 of 2005
(Colombian Social Protection Ministry [CSPM], 2005) and Resolution 333 of 2011. The latter
includes all technical requirements for the labeling, including the information that should
be provided for all food product ingredients and nutritional and health properties
(CSPM, 2011). Resolution 3803 of 2016 shows an upgrade of the recommendations on daily
energy and nutrient intake (CSPM, 2016). However, there is a need to modify these refer-
ence values for nutrition labeling and an upgrade of the labeling requirements and changes
according to the demographics of society and the nutritional profile of the country
(CMH, 2020b).

Currently, the processed food industry uses the Guideline Daily Amount as self-regulation
(El Tiempo, 2020b), based on the average daily energy and nutrient requirements for a healthy
adult to provide orientation on the calorie, fat, and sodium intake. However, research has found
that ceding regulation to industry brings opportunities, but is highly risky, raising concerns
about whether it is sufficient to protect the public (Sharma et al., 2010).
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Independent studies have found that the information provided by this guideline could be
misinterpreted by the general public, in addition to the fact that the information presented is
for healthy adults. However, it is often advertised to a child population, making it confusing
and inappropriate (CMH, 2019; Mora et al., 2018). A recent study on perceptions for Colombia
has shown that the front warning labeling is better than the Guideline Daily Amount for con-
sumers to classify their products (Red PaPaz, 2019). Guarnizo and Narv�aez (2019) have identi-
fied problems with the current Colombian regulation, including the no obligation to label or
present nutritional information, reporting high sugar or sodium contents, and warnings about
the low nutritional value of the product.

Civil society has supported studies that favor a change in the legislation. Red PaPaz (2019)
found that most Colombians think that the government has high responsibility in preventing
diseases such as diabetes and obesity. Not only having a regulation regarding ultra-processed
food products is required, but also making more informed decisions with tools such as a front
warning label. According to government studies, the economic benefits of regulating the access
to processed foods by labeling and advertising are better than the current regulation
(CMH, 2019).

Colombia tried to implement changes in the legislation on ultra-processed foods in 2017
(Draft Act 019) and 2018 (Draft Act 214), but they failed in Congress due to expiration of terms.
Those projects, promoted by different political and social groups, sought to establish a front
labeling warning similar to the Chilean Warning Label model (Dejusticia, 2020; El
Espectador, 2019).

During 2020, following a process that included the participation of the government, the
academia, the food industry, and different associations representing the society, and after
addressing concerns to the front labeling project (CMH, 2019), a new model of front label
and table of nutrients was presented, one that increased its size to make it more understand-
able and included front warning labels indicating whether the product is high in added
sugar, sodium, or saturated fats, which will be mandatory in 2022, replacing Resolution
311 (CMH, 2020a, 2020b, 2020c). Analysts criticized the delay in implementation of the new
model and recommended a faster application, that is to say, no longer than 1 year
(Dejusticia, 2020).

Draft Act 167 of 2019 (Congress of Colombia, 2019), known as “Ley de Comida
Chatarra” or “Junk Food Act,” was approved by the Colombian Congress in its fourth
debate at the moment of writing this article (Currea, 2021). The intention of the law is not
only to provide a front warning label but to allow technical standards for processed foods
and license and define the design of promotion and prevention campaigns for processed
foods and the control for advertising, especially for children (Caicedo, 2020; Currea, 2021).
Almost at the same time of the approval of the act, Resolution 810 of 2021 was approved
by the Ministry of Health (CMH, 2021), which also defines the inclusion of front labeling
and an “approval” sign for certain criteria of processed foods. Some analysts have expressed
concern about the “lesser” impact of the Resolution compared to that intended by the Act
and have expressed that, given that an Act is a superior standard to a Resolution, the latter
will have to be adapted to comply with the new Act that has been approved
(El Tiempo, 2021).

The implementation of the Act will be gradual, and according to some of the promoters of
the law, the new labeling could be seen in a year or year and a half (Piñeros, 2021). Also, the
implementation will be monitored by its promoters (El Tiempo, 2021).
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2.3 | Mexican efforts concerning food labeling. MXL-NOM
051 (Official Mexican Norm-051-SFI/SSA-i-2010)

In 1976, the Federal Government of Mexico put into effect the Federal Consumer Protection
Law by means of the Office of the Federal Prosecutor for the Consumer (PROFECO by its
abbreviation in Spanish), whose mission is to empower people by means of the protection of
their rights and the trust of the population, promoting rational, informed, sustainable, safe, and
healthy consumption, to correct market abuses and strengthen the internal market for the well-
being of the entire population. Mexico was considered the first country in Latin America to cre-
ate such an oversight institution, and the second to implement a law on this matter
(PROFECO, 2020a, 2020b). By 1994, the Federal Metrology and Standardization Law, NOM
051, was developed with the primary objective of protecting the Mexican population regarding
the information on the ultra-processed food labels for products and beverages. The Ministry of
Health could establish limits according to public health concerns and nutritional information
regarding added or natural ingredients in food or soft drinks. Additionally, the Secretariat could
address situations in which labels or packaging generate false expectations or do not describe in
their table of contents the ingredients with real or potential risks linked to digestive intoler-
ances, allergies, or metabolic diseases (Ponce, 2020).

Although overweight and obesity has been increasing ever since 1988, NOM051 was modi-
fied three times (in 2010, 2014, and 2020). In 2010, only three health institutions participated
(two from the government and one private nutritional association), together with 53 trade orga-
nizations, the food sector, and chemical industries related to food production. By 2014, the Min-
istry of Health, by means of the Federal Commission for the Protection against Sanitary Risks
(COFEPRIS by its abbreviation in Spanish), authorized a labeling policy based on the daily die-
tary guides that was incomprehensible even to nutrition specialists (Barquera et al., 2020;
Ponce, 2020). This label used several versions in the amounts of calories (sometimes kilocalo-
ries), measured by pieces or by grams (15, 25, 42.5) for similar food products and brands. On
August 14, 2019, the NOM051 was revised, on this occasion counting with the voluntary partici-
pation of 53 parties from the food industry, brand trade, health, and nutritional associations, as
well as with academics from the most important Public Universities in Mexico, scientist from
three National Institutes of Public Health, Medical Sciences. On behalf of the Federal Govern-
ment, the Ministries of Economy, Agriculture and Rural Development, Health, and PROFECO
participated. International agencies such as UNICEF, the Pan American Health Organization
(PAHO), and the Food Agriculture Organization (FAO) were also involved, taken the Chilean
Warning Label on the front of the package as an important reference. From the food industry,
invitations were extended to the Business Coordinating Council (CCE by its abbreviation in
Spanish), and the Mexican Council on the Consumer Products Industry, among others
(Ávila, 2020; OJF, 2020a). All participants endorsed the new NOM 051 version 2020 (Official
Mexican Norm-051-SFI/SSA-i-2010).

The main changes in the labeling intended to give clear, instant, and quick data (without
the need for arithmetic calculations) on risk ingredients, using black octagons per category
when there is an excess of calories, sugar, trans fat, saturated fat, and sodium, in order to facili-
tate comparisons among products, mainly for children. Black octagons with white lettering
should appear in the upper front of the package, in a size constituting ≥12.5% of the total sur-
face area (whereas previously, it was about 10% in the lower left). This new proposal should sig-
nal when hazardous ingredients for children, such as caffeine and sugar or artificial flavors are
present; ideally, ultra-processed foods and soft drinks should be chosen “with the least
(or none) number of black octagons” (Barquera et al., 2020; OJF, 2020a; Ponce, 2020).
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2.4 | Problem statement and objectives

In Colombia, Media reported on industry pressures to modify the projects or to try to stop
them (Bogota Chamber of Commerce, 2018; Cuesti�on Pública, 2019). The same had hap-
pened in the food industry in Mexico where Coca-Cola Co, PepsiCo Inc, Nestle, and the larg-
est Mexican bread maker Grupo Bimbo, along with multinational food corporations from
foreign countries such as Switzerland, the United States, Canada, and some countries in the
European Union (home of the major ones), have lobbied to delay NOM-051 (Esposito, 2020).
This has happened in other countries such as the United States, where conservatives in the
Congress introduced the Common Sense Nutrition Disclosure Act, which eviscerated menu
labeling mandated by the Affordable Care Act, in order to protect small businesses and pre-
vent job losses. For the new food labeling requirements that began in 2020 in the
United States, the FDA gave manufacturers 6 months to update their labels and promised to
work with them in order to comply with the labeling requirements (Adams, 2019; Dumoitier
et al., 2019; Esposito, 2020; Great Lakes Label, 2021). In Mexico, some industries also said
that this new labeling would mislead consumers, causing the food industry not only to lose
25% of the agri-food industry production, but also to experience conflicts with their commer-
cial partners (Ávila, 2020; Esposito, 2020), despite the fact that the Federal Government pub-
lished the NOM-051 in April 2020 and communicated food companies that it would start to
operate in October of the same year. Unfortunately, on July 31, 2020, the Federal Govern-
ment reversed course and granted an extension to adopt NOM-051; food companies that did
not comply would not be in a forfeiture situation (OJF, 2020b). The government argued this
decision due to the situation with COVID-19 and its economic consequences in small and
medium-sized food companies.

We believe that the food industry must address this regulation, and the Federal Government
must keep its position in pursuit of the general welfare and common interest in both countries.
COVID-19 urges accurate information about what people eat: food, sugar, and fat intake, and it
is a powerful reason for change. Although changes in food labeling alone are not enough to
reduce the problems of malnutrition, obesity, and overweight, they constitute a strategic
principle.

As the main concern has been to increase public awareness of unhealthy foods and to help
consumers make healthier food choices, at the time of this research, there are no publications
that address consumers' knowledge regarding previous labeling, therefore no information on
issues such as whether labels are being used, whether they are easy to read, whether the vocab-
ulary on the label is understandable, whether it is difficult to calculate the correct amount of
nutrients, whether they are aware of the new food labeling legislation, or people's opinions
about delays in its implementation, their attitudes toward companies that do not adopt them,
and the government participation in this process.

In accordance with the appreciations above, we consider it relevant to conduct this research
to address the following specific objectives:

1. To describe the efforts in the legislation on the labeling of ultra-processed food and beverage
products in Colombia and Mexico and the challenges in addressing these concerns.

2. To examine the level of knowledge of the population about today's legislation on the labeling
of ultra-processed food and beverage products, by country.

3. To contrast the level of knowledge about the new food labeling legislation and attitudes
toward the benefits of it within specific consumers' generations.
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4. To investigate the perception of customers regarding the seriousness of the request for label
change in food companies and of the institutions involved in such request, in the region of
study.

5. To discuss the potential impact on brand perception and social responsibility of those com-
panies that are delaying or refusing the adoption of the Colombian legislation AENC, or the
Mexican legislation MXL-NOM-051.

Obstruction in food labeling could mainly affect people with less education and lower income
in health and welfare, increasing the risk of their condition of poverty: Headey et al. (2020)
reported that an additional 140 million people in extreme poverty are expected in the world due
to COVID-19, which today in such condition constitutes 45.5% and 47.4% of the population in
Colombia and Mexico, respectively (World Bank [WB], 2020a). COVID-19 has put employment
at risk threatening basic household incomes, as it has also led to shortages in the availability of
nutritious foods, as food chain management has also experienced cuts due to the shortage of
workers, challenging the nutritional status of the entire population. These are compelling rea-
sons to continue the effort to help people make the right food choices through labeling.

3 | METHODS

3.1 | The region of study

Colombia and Mexico are considered upper-middle income economies with a gross net income
between US$4046 and US$12,535 per capita per year (WB, 2020a). Although different in popu-
lation size and gross domestic product, these countries experience similar inequalities as
evidenced by their Gini indices, poverty rate, life expectancy at birth, and urbanization rate
(PAHO, 2012; WB, 2018, 2019, 2020a, 2020b, 2020c) (Table 2). The concentration of income in
small groups of people is a common rule in these countries, acknowledging that only 10% of
Mexicans and Colombians own 33.8% and 41% of the nation's wealth in each country, which
contributes to generate 22.8 million Colombians and 60.4 million Mexicans in poverty (Acosta
et al., 2017; National Institute of Statistics and Geography [INEGI], 2010).

As food remains the most significant household expense (34.9%) in Colombia, while in
Mexico it is the second most important (22.7%), food and beverage consumption of the lower
income segment ranges between 41.8% and 46.8%, for each country, respectively (WB, 2020b).
Economic forces and disparities in purchasing power tend to make lower-income people more

TABLE 2 General macroeconomic indicators from Colombia and Mexico

Country

Population
(million)
2019

Gross domestic
product annual
growth 2000–
2019 (%)

Gini
index
(2018)

Poverty
rate of its
population
(2008) %

Life
expectancy
at birth
2018
(years)

Rate of
urbanization
(2018) %

Colombia 50.3 4.3 50.4 45.5 77 81.0

Mexico 127.6 2.1 45.4 47.4 75 80.0

Source: PAHO-WHO, 2012; World Bank, 2018, 2019, 2020a, 2020b, 2020c.
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price sensitive, pushing them to buy cheaper (junk food) and sometimes uncertified food (fresh
or processed). Currently, immediate physical access to “cheaper” ultra-processed food products
and beverages and junk food increases the daily intake of high energy, sugar and sodium dense
foods, and soft drinks of the most deprived people (MMH, 2010). In addition, higher relative
prices of safe and nutritious fruits and vegetables contribute to complicate the scenario: Some
studies showed that in Colombia, despite the fact that the daily fruit consumption of its popula-
tion between 5 and 64 years old is 66.8%, its vegetable intake is only 28.1% (CMH, 2015;
CMH & FAO, 2013; National Survey on Nutritional Situation, 2010). Mexico's daily intake of
fruits and vegetables in its population aged 15 years and older was only 43.1% and 57.5% of the
recommended daily intake, respectively; still, a meager amount compared to the regular fruits
and vegetables eaten in Australia, where those values are 95.0% and 99.0%, respectively
(OECD, 2017).

If we incorporate the urbanization rate of 81% in Colombia and 80% in México (WB, 2018),
we see more women working outside the home, less time for food preparation, and a shift to
ultra-processed food options to meet these lifestyle changes. In both countries, the percentage
of expenditure on food outside the home ranged from 6.8% to 21.9%, respectively; Mexicans
became the largest consumer of processed foods in Latin America and the fourth largest world-
wide (BBVA Research, 2019; Esposito, 2020; INEGI, 2016; National Administrative Department
of Statistics of Colombia [DANE], 2018; RADDAR, 2020; WB, 2020b, 2020c).

3.2 | Research design

This work used a mixed research design (Brown et al., 2018): a descriptive cross-sectional study
to collect primary information and literature and secondary information search in official data-
bases to describe the similarities in the legislation regarding the labeling of ultra-processed food
products and beverages in the region of study, as well as the challenges they had to face in
addressing these concerns. We selected these two Latin countries because of their geographical
proximity and their cultural and socioeconomic similarities.

3.3 | Sampling plan

The target population in the region of study was people between 18 and 69 years old, from dif-
ferent socioeconomic levels drawn from students, professors, administrative staff, and close fri-
ends from the universities where the researchers work. As the population size rounded 25,000,
we calculated a sample size of 275 per country or 550 consumers (50.0% from Colombia and
50.0% from Mexico) with a degree of confidence of 95%, half-precision of 50%, and margin of
error of 4.11 using the formula for finite population (Lopez, 1998). The sample design was non-
probabilistic (convenience sampling). The response rate (RR) or number of completed inter-
views divided by the number of eligible response units in the two samples used was RR:
550/1261 = 0.43 in the original sample. For the database composed by only Colombians, the
RR was RR = 789/883 = 0.89 (Brown et al., 2018). This suggests fewer problems of non-
response bias, as well as interest among respondents and good questionnaire design. As the sur-
vey was administered online, there was no possibility to compensate or give any response incen-
tive to the participants.
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3.4 | The questionnaire design

We designed a highly structured 16-item questionnaire including a 5-response Likert scale
(where 5 is the highest rating), including the following sections attending the specific objectives:
(a) consumers' use, easiness to read, and level of knowledge of current labeling on ultra-
processed foods and soft drinks; (b) level of knowledge of the population about the new food
labeling legislation NOM-051 in the case of Mexico and the Colombian Nutrition Labeling
Agreement (AEN by its abbreviation in Spanish); (c) consumers' attitudes toward the benefits of
food labeling for specific consumers´ generations; (d) seriousness of the legislation and institu-
tions involved; (e) public affectation on the brand and perception of social responsibility of
those companies that are delaying or refusing the adoption of the legislation, as well as their
willingness to buy food from those companies that refuse to adopt the new labeling legislation;
(4) finally, demographic information of respondents was included. The items were tested using
Cronbach's alpha whose value was 0.821. Although the article proposes some constructs
(Appendix A1) based on the research proposal, the validation of the survey was done at a gen-
eral level using Cronbach's alpha. However, the assessment of the statistical adequacy of the
constructs was not performed and would be an area for further exploration, given that there are
currently no examples of constructs measuring perceptions related to food labeling in the litera-
ture. The survey was administered online by Google Forms® during June and July 2020. For a
second cluster analysis, a larger Colombian sample of 789 respondents (containing the main
sample of 275 respondents) was used to contrast the first comparative results.

3.5 | Analysis of data

Using the IBM SPSS® software version 25, we conducted univariate and multivariate techniques
(Brown et al., 2018). In the first case, we used frequencies, percentages, media (M), standard
deviation (SD), as well as test for two independent samples like Mann–Whitney, analysis of
varince (ANOVA), and Chi-Squared to see if there were variances of the respondents by clusters
and differences in their demographics in the two countries. Moreover, we used hierarchical
cluster analysis as multivariate analysis, with Ward's method of least variance criterion; we
included squared distances as a measure of distance for each country, taking the Likert scale
variables as a reference. Hierarchical cluster analysis helped us group behaviors and consumer
segments within countries, which is essential to understand different behaviors and develop
specific policies and communication messages for food label design. We completed the analysis
with a dendrogram to define the appropriate number of clusters.

An additional hierarchical cluster analysis was performed to understand if there was differ-
ent behavior from the clusters we analyzed in the first part of the analysis but for a larger sam-
ple of 789 respondents for Colombia.

4 | RESULTS

4.1 | Descriptive results

Of the total of 550 people grouped from the two countries, the majority were women, and the
age groups between 18 and 40 years of age represented more than 80.2%, with a varied level of
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education, whose activities were mainly those of employees (43.9%) and students (36.4%); their
marital status was mainly single (67.1%), most of them without any economic dependent
(61.3%) or one to two economic dependents (31.3%) (Table 3).

On the level of knowledge about today's food labeling on ultra-processed food products and
soft drinks, interviewees from both countries are similarly of the opinion that they always read
the labels (M 42.5–42.9); their knowledge about reading current labels and how to do so is low
(M 2.9–3.1); however, they perceive that performing mathematical operations is not necessary
to understand the labels (M = 2.5). We think that there is a social response bias in this answer,
given that not reading labels correctly and in depth will lead the consumer not to be able to
know if they require them to do mathematic operations in order to understand the information.
The knowledge of both countries about the different sectors involved in the new legislation is
regular (M = 2.8–3), and we only found differences between the countries regarding the infor-
mation presented on the label (whether it shows information concerning excess of sugar, salt,

TABLE 3 Respondents' demographics in the two countries studied in 2020 (frequencies)

Variable Category
Colombia
(N = 275)

Mexico
(N = 275)

Total
(N = 550)

Total
(%)

Gender Female 159 190 349 63.5

Male 116 85 201 36.5

Ages 18–20 63 20 83 15.1

21–30 100 136 236 42.9

31–40 64 58 122 22.2

41–50 31 27 58 10.5

51–69 17 34 51 9.3

Education High school or less 125 64 189 34.4

Bachelors 110 132 242 44.0

Advanced degree 40 79 119 21.6

Main activity House 2 14 16 2.9

Student 103 97 200 36.4

Employee 126 114 240 43.6

Free- lance or retired 23 31 54 9.8

Entrepreneur and/or
commercial activity

17 11 28 5.1

Unemployed 4 8 12 2.2

Marital status Single 181 188 369 67.1

Married 78 70 148 26.9

Unmarried couple 6 10 16 2.9

Divorced/widow 10 7 17 3.1

Number of economic
dependents

None 163 174 337 61.3

1–2 96 76 172 31.3

3–6 16 25 41 7.5

Note: N = size of the sample.
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calories, and fats) and the knowledge about the new labeling legislation, which was higher for
Mexico (Mann–Whitney Test significance level of 0.006) (Table 4):

As for the new label legislation, seemed that Mexicans know more (33.1%) than Colombians
(16.4%) (Mann–Whitney Test significance level of 0.000), even though less than the half (44.7–
46.9%) of respondents hardly recognize which institutions participated in the project. To con-
trast differences among consumer's knowledge attitudes regarding the importance of the benefit
of the new food labeling for specific generations of consumers, we found no significant differ-
ences between countries: All interviewees agreed that the changes will benefit mainly adults,
then the elderly, teenagers, and finally, children. Therefore, the importance of the changes in
labeling was rated very positively (M = 4.3–4.4) (Table 5).

With reference to the perception of the consumers on the importance of the food industry
changing its food labeling and/or (must change), 84.7–86.5% “agree- definitely agree” to those
questions (M = 4.3–4.4). However, 69.5–74.2% of the respondents recognize that changes in
food labeling do not only concern the food industry. About the potential impact on the brand
image of those companies that are delaying the adoption of the legislation, surprisingly, almost
half of the interviewees in both countries (54.7%) stated that they would not be willing to buy
food from those companies that do not change their food labels (this question has the highest
variance), and 81.1% considered that food companies that heed the call of changes in their
labels are socially responsible (Table 6).

4.2 | Hierarchical cluster analysis

We obtained three different clusters of respondents per country (Table 7): (a) Cluster
1 (N = 210) called from now on “committed to knowledge” and constitutes the largest in both
countries, more in Mexico (45.8%) than in Colombia (30.6%); (b) with almost the same number
of respondents is Cluster 2 (N = 208), called “uninformed but concerned,” reporting more in

TABLE 4 Respondents' level of knowledge about today's food labeling in ultra-processed food and soft drinks

(percentages)

Questions

Colombia (N = 275) Mexico (N = 275)

5–4 3–1
Don't
know M SD 5–4 3–1

Don't
know M SD

I always read the labels 42.9 57.1 0 3.1 1.3 42.5 57.5 0 3.1 1.3

I have knowledge about how to
read the labels

41.1 55.6 3.3 2.9 1.3 44.0 54.6 1.5 3.1 1.3

Labels require me to do
mathematic operations to
understand them

29.1 66.2 4.7 2.5 1.3 31.3 59.3 9.5 2.5 1.5

Today's labels show “excess” of
sugar, salt, calories, and trans
or saturated fata

20.4 73.5 6.2 2.0 1.3 28.4 67.2 4.4 2.3 1.4

Note: Scale used: Definitely yes = 5; Probably yes = 4; Neutral = 3; Probably not = 2; Definitely not = 1; N = size of the
sample; M = Mean; SD = standard deviation.
aSignificant differences by country using Mann–Whitney U Test (significance level = 0.006).
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TABLE 5 Respondents' knowledge and attitudes toward new food labeling benefits for specific consumers'

ages (percentages)

Questions

Colombia (N = 275) Mexico (N = 275)

5–4 3–1
Don't
know M SD 5–4 3–1

Don't
know M SD

I have knowledge regard the new
label legislationa

16.4 73.1 10.5 1.8 1.3 33.1 59 8.0 2.5 1.5

I think changes in labels are
important

79.3 20.4 0.4 4.4 1.0 78.9 19.2 1.8 4.3 1.0

In the new legislation
participated the government,
academics, scientist,
enterprises, and civil
associations

46.9 41.9 11.3 3.0 1.6 44.7 38.6 16.7 2.8 1.7

Changes in food labeling will
benefit mainly

To the children

76.7 21.1 2.2 4.0 1.2 68.4 29.1 2.5 3.8 1.3

To teenagers 74.5 24 1.5 4.0 1.1 75.3 22.5 2.2 3.9 1.2

To adults 83.6 15.3 1.1 4.1 1.0 81.5 17.1 1.5 4.1 1.1

To elderly 80.0 17.5 2.5 4.1 1.2 72.7 25.1 2.2 3.9 1.3

Note: Scale used: Definitely yes = 5; Probably yes = 4; Neutral = 3; Probably not = 2; Definitely not = 1; N = size of the
sample; M = Mean; SD = standard deviation.
aSignificant Differences by country using Mann Whitney U Test (significance level = 0.000).

TABLE 6 Respondents' opinions concerning the seriousness involved in the call of changing labels for food

companies and potential affectation in the brand and social responsibility insight of those companies who are

delaying the adoption (percentages)

Questions

Colombia (N = 275) Mexico (N = 275)

5–4 3–1
Don't
know M SD 5–4 3–1

Don't
know M SD

It is important that the food
industry change their
nutritional and front labels

86.5 12.3 1.1 4.4 1.0 84.7 14.2 1.1 4.3 1.0

The food industry must change
food labels

82.5 15.3 2.2 4.3 1.1 83.3 15 1.8 4.3 1.1

Changes in the food labeling
concern not only to the food
industry

69.5 28.8 1.8 3.8 1.3 74.2 24.3 1.5 3.9 1.3

I would not be willing to buy
food from those companies that
do not change their labels

54.5 44.3 1.1 3.5 1.3 54.9 41.4 3.6 3.4 1.4

Food companies that attend the
call of changes in their labels
are socially responsible

83.6 15.3 1.1 4.2 1.0 78.5 20 1.5 4.1 1.2

Note: Scale used: Definitely yes = 5; Probably yes = 4; Neutral = 3; Probably not = 2; Definitely not = 1; N = size of the

sample; M = Mean; SD = standard deviation.
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TABLE 7 Answers using hierarchical cluster analysis for Colombia and Mexico's interviewees (percentages)

Cluster 1
Committed with
knowledge (N = 210)

Cluster 2
Uninformed and
worried (N = 208)

Cluster 3
Carefree and
uninformed (N = 132)

Questions
Type of
answer

Colombia
30.6%

Mexico
45.8%

Colombia
53.8%

Mexico
21.8%

Colombia
15.6%

Mexico
32.4%

I always read
labels

5–4 48.8 50.0 37.8 30.0 48.8 40.4

3–1 51.2 50.0 62.2 70.0 51.2 59.6

I know how to
read front
labels

5–4 47.6 50.0 37.8 33.3 39.5 42.7

3–1 51.2 49.2 56.8 65.0 60.5 55.1

Labels require
me to do
mathematic
operations to
understand
them

5–4 32.1 34.9 29.1 23.3 23.3 31.5

3–1 65.5 57.1 66.2 65.0 67.4 58.4

Today's labels
show the
amount of
sugar, salt,
calories, and
trans or
saturated fat

5–4 14.3 33.3 23.6 28.3 20.9 21.3

3–1 79.8 62.7 69.6 66.7 74.4 74.2

I have knowledge
regard the new
label legislation

5–4 20.2 34.9 16.9 25.0 7.0 36.0

3–1 70.2 58.7 70.9 65.0 86.0 55.1

In the new
legislation
participated the
government,
academics,
scientist,
enterprises,
and civil
associations

5–4 50.0 53.2 45.3 30.0 46.5 42.7

3–1 40.5 29.4 42.6 53.3 41.9 41.6

I think the
changes in the
labels are
important

5–4 78.6 83.3 79.7 75.0 79.1 75.3

3–1 20.2 15.9 20.3 25.0 20.9 20.2

Changes in labels
will benefit
children

5–4 72.6 75.4 79.1 66.7 76.7 59.6

3–1 25.0 23.0 18.2 33.3 23.3 34.8

Changes in labels
will benefit
teenagers

5–4 73.8 78.6 78.4 76.7 62.8 69.7

3–1 23.8 20.6 20.9 23.3 34.9 24.7

(Continues)
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Colombia (53.7%) than in Mexico (21.8); (c) Cluster 3 (N = 132), called “unconcerned and
uninformed” reporting more Mexicans (32.4%) than Colombians (15.6%).

The first cluster is characterized by the fact that people in both countries read labels more,
know more about understanding labels, and consider necessary a change in labeling; they also
think that the change in labeling will benefit all members of society and that changes in labels
are not only the responsibility of the industry; this cluster considers stopping buying from com-
panies that do not change their labeling. Interestingly, this cluster is not very aware of the
change in legislation in any of the countries under study.

TABLE 7 (Continued)

Cluster 1
Committed with
knowledge (N = 210)

Cluster 2
Uninformed and
worried (N = 208)

Cluster 3
Carefree and
uninformed (N = 132)

Questions
Type of
answer

Colombia
30.6%

Mexico
45.8%

Colombia
53.8%

Mexico
21.8%

Colombia
15.6%

Mexico
32.4%

Change in labels
will benefit
young adults

5–4 82.1 85.7 85.8 86.7 79.1 71.9

3–1 16.7 13.5 12.8 13.3 20.9 24.7

Change in labels
will benefit the
elderly

5–4 78.6 78.6 81.1 76.7 79.1 61.8

3–1 16.7 20.6 16.9 23.3 20.9 32.6

It is important
that the food
industry
change their
nutritional and
front labels

5–4 85.7 87.3 85.8 86.7 90.7 79.8

3–1 13.1 12.7 12.8 13.3 9.3 16.9

The food industry
must change
food labels

5–4 82.1 84.9 81.1 81.7 88.4 82.0

3–1 14.3 13.5 16.9 18.3 11.6 14.6

Changes in the
food labeling
concern not
only to the food
industry

5–4 67.9 76.2 69.6 61.7 72.1 79.8

3–1 31.0 23.8 27.7 35.0 27.9 18.0

I would not be
willing to buy
food from those
companies that
do not change
their labels

5–4 46.4 61.1 54.1 43.3 72.1 53.9

3–1 52.4 34.9 44.6 55.0 27.9 41.6

Food companies
that attend the
call of changes
in their labels
are socially
responsible

5–4 79.8 83.3 83.1 78.3 93.0 71.9

3–1 19.0 15.9 15.5 21.7 7.0 24.7

Note: Definitely yes = 5; Probably yes = 4; Neutral = 3; Probably not = 2; Definitely not = 1; N = size of the sample.
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The second cluster shows respondents who experience a low level of information about
labeling and labeling regulation but consider that a change in labeling is necessary and will
benefit different members of society.

The third cluster includes people who have lower levels of information and awareness about
labeling and also show little concern about the issue compared to the first two clusters.
According to the ANOVA tests, all variables were significant (P value < 0.05) in explaining the
differences among clusters, except for question four in the case of Mexico (front labeling of
ultra-processed foods and soft drinks shows “excess” sugar, salt, calories, and saturated and
trans fats).

Additional comparisons among the country clusters showed that in Cluster 1, Colombians
compared to Mexicans require less mathematical operations to understand labels; also,
Colombians perceive that, as of the change in legislation, probably not—definitely not—front
labels show warning texts and that the change in labeling legislation should include all the
actors involved. Colombians in this cluster will stop buying from companies that do not change
labeling, unlike Mexicans.

In Cluster 2, Colombians will stop buying from companies that do not change their labels
and are more optimistic about the participation of all the stakeholders in the change in legisla-
tion, unlike Mexicans.

In contrast to Mexicans, Colombians belonging to Cluster 3 have similar perceptions of the
mathematical operations to understand labels; they are also less aware of the change in the law
and will stop buying from companies that do not change their labels; however, Colombians are
more convinced of the benefits that label change brings for children and the elderly.

As for the perceptions of companies and brands, the three consumer clusters showed high
averages in their intention to stop buying food from those companies that do not change their
labels (interestingly, the “unconcerned” cluster shows a high proportion on this issue, in both
countries as well). Companies that change labels are considered by all three clusters to be com-
mitted to society and agree on the need to change labels, specifically the front ones.

In the cluster analysis, the “I do not know” responses were shallow, except for queries
related to mathematical calculations (with an average of 10.0% for Mexico and 5.0% for
Colombia) and on the change in legislation (8.0% average in Mexico and 10.0% in Colombia).

Regarding demographics, we used Chi-Square to find out if there were differences among
the clusters of the countries, according to their demographic profiles, but we only found signifi-
cant differences for education level (0.023) and age range (0.008) for Mexicans between clusters
(Table 8). In Mexico, all groups have more female than male respondents; in Colombia, only in
Cluster 3 does the opposite occur. In terms of educational level, Clusters 1 and 3 showed the
highest educational level, while individuals in Cluster 2 have only high school education. In the
case of Mexico, Clusters 1 and 3 had mostly employees, while Cluster 2 had mostly students. In
Colombia, all three clusters had mostly employees. In terms of marital status, both countries
show a high percentage of single people in all three Clusters. Meanwhile, Cluster 3 has the
youngest people in the sample and reported the highest percentage of people with no economic
dependence.

4.3 | Additional cluster analysis

When analyzing an expanded sample of 789 participants, the three main clusters found in the
previous chapter reappeared and were significant in the ANOVA test for all the questions in the
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survey. The percentages of the clusters were different: committed to knowledge are 44.0%
(30.5% in the smaller database), uninformed and concerned are 49.0% (53.8% in the former sam-
ple), and unconcerned and uninformed are 7.0% (15.6% in the former sample).

Compared to the original sample, the expanded sample from Colombia shows similar per-
centages, but the percentages of agreement are above the original sample in the case of the
committed (between 3.0% and 22.0%) and below the original sample in the case of the uncon-
cerned (a high two-digit difference in most questions). In the case of the concerned, the
expanded sample shows lower than average and low agreement values (less than 10.0%) com-
pared to the original sample (Table 9). The expanded sample not only increases the percentage
of concerned and informed but also increases their agreement values and lowers the percentage
of uninformed, increasing their level of disagreement with the questions. In the case of the con-
cerned, the expanded sample decreases the level of agreement.

In this expanded version of the sample, only gender shows significant differences, meaning
that there are more women in the concerned and committed clusters and more men in the
unconcerned clusters (Table 10). Compared to the original sample, the expanded sample is very
similar to the case of the committed sample, only with a higher proportion of employees. In the
case of the concerned cluster, there is a higher percentage of women, lower percentage of
employees, and a younger age range with lower economic dependence. In the case of the
unconcerned cluster, there is a higher percentage of men, employees, and singles.

TABLE 8 Demographic differences using hierarchical cluster analysis in Colombia and Mexico (percentages)

Cluster 1
Committed with
knowledge (N = 210)

Cluster 2
Uninformed and
worried (N = 208)

Cluster 3
Carefree and
uninformed (N = 132)

Variable Category
Colombia
30.6%

Mexico
45.8%

Colombia
53.8%

Mexico
21.8%

Colombia
15.6%

Mexico
32.4%

Gender Female 61.9 68.3 48.8 73.0 58.1 65.0

Male 38.1 31.7 51.2 27.0 41.9 35.0

Education High school 39.0 20.0 42.0 19.0 50.0 37.0

Bachelor,
master, PhD

61.0 80.0 58.0 81.0 50.0 63.0

Occupation Student 33.0 30.0 30.0 36.0 42.0 45.0

Employee 49.0 48.0 47.0 37.0 44.0 35.0

Self-employed 10.0 10.0 14.0 13.0 5.0 7.0

Marital
status

Single 64.0 65.0 65.0 64.0 67.0 82.0

Married 33.0 28.0 28.0 29.0 26.0 15.0

Age range 18–27 46.0 44.0 40.0 44.0 53.0 72.0

28–37 30.0 27.0 35.0 25.0 24.0 17.0

38–47 11.0 17.0 9.0 9.0 16.0 5.0

Number of
economic
dependents

0 57.0 60.0 65.0 60.0 59.0 77.0

1–3 43.0 38.0 35.0 35.0 40.0 22.0

Note: N = size of the sample.

20 MAYETT-MORENO AND SABOGAL-SALAMANCA



T
A
B
L
E

9
A
n
sw

er
s
us
in
g
h
ie
ra
rc
h
ic
al

cl
us
te
r
an

al
ys
is
fo
r
C
ol
om

bi
a,
ex
te
n
de
d
sa
m
pl
e,
an

d
co
m
pa

ri
so
n
w
it
h
or
ig
in
al

sa
m
pl
e
(p
er
ce
n
ta
ge
s)

C
lu
st
er

1
C
lu
st
er

2
C
lu
st
er

3
D
if
fe
re
n
ce

be
tw

ee
n
ex

te
n
d
ed

(7
89
)
an

d
or
ig
in
al

d
at
ab

as
e
(2
75
)

in
te
rm

s
of

p
er
ce
n
ta
ge

s

C
om

m
it
te
d
w
it
h

k
n
ow

le
d
ge

U
n
in
fo
rm

ed
an

d
w
or
ri
ed

C
ar
ef
re
e
an

d
u
n
in
fo
rm

ed
T
yp

e
of

an
sw

er
(N

=
34
8)

(N
=

38
6)

(N
=

55
)

Q
u
es
ti
on

s
44
,1
0%

48
,9
0%

7%
C
lu
st
er

1
C
lu
st
er

2
C
lu
st
er

3

I
al
w
ay
s
re
ad

la
be
ls

5–
4

60
%

33
%

15
%

11
%

�5
%

�3
4%

3–
1

40
%

67
%

85
%

�1
1%

5%
34
%

I
kn

ow
h
ow

to
re
ad

fr
on

t
la
be
ls

5–
4

50
%

39
%

24
%

3%
2%

�1
6%

3–
1

49
%

58
%

71
%

�2
%

1%
10
%

L
ab
el
s
re
qu

ir
e
m
e
to

do
m
at
h
em

at
ic
op

er
at
io
n
s
to

un
de
rs
ta
n
d
th
em

5–
4

42
%

25
%

4%
10
%

�4
%

�2
0%

3–
1

57
%

66
%

85
%

�9
%

0%
18
%

T
od

ay
's
la
be
ls
sh
ow

th
e
am

ou
n
t
of

su
ga
r,
sa
lt
,c
al
or
ie
s,

an
d
tr
an

s
or

sa
tu
ra
te
d
fa
t

5–
4

27
%

15
%

20
%

13
%

�8
%

�1
%

3–
1

69
%

79
%

60
%

�1
1%

9%
�1

4%

I
h
av
e
kn

ow
le
dg

e
re
ga
rd

th
e
n
ew

la
be
ll
eg
is
la
ti
on

5–
4

98
%

76
%

9%
7%

�5
%

�2
%

3–
1

2%
23
%

78
%

�3
%

6%
�6

%

In
th
e
n
ew

le
gi
sl
at
io
n
pa

rt
ic
ip
at
ed

th
e
go
ve
rn
m
en

t,
ac
ad

em
ic
s,
sc
ie
n
ti
st
,e
n
te
rp
ri
se
s,
an

d
ci
vi
l

as
so
ci
at
io
n
s

5–
4

95
%

69
%

13
%

13
%

�6
%

�3
4%

3–
1

5%
30
%

56
%

�6
%

2%
16
%

I
th
in
k
th
e
ch

an
ge
s
in

th
e
la
be
ls
ar
e
im

po
rt
an

t
5–
4

95
%

69
%

4%
19
%

�4
%

�7
0%

3–
1

5%
30
%

73
%

�1
8%

3%
57
%

C
h
an

ge
s
in

la
be
ls
w
ill

be
n
ef
it
ch

ild
re
n

5–
4

98
%

77
%

24
%

22
%

�1
0%

�6
4%

3–
1

2%
22
%

58
%

�2
0%

12
%

33
%

C
h
an

ge
s
in

la
be
ls
w
ill

be
n
ef
it
te
en

ag
er
s

5–
4

97
%

74
%

15
%

21
%

�9
%

�5
9%

3–
1

3%
25
%

62
%

�1
9%

9%
38
%

C
h
an

ge
in

la
be
ls
w
il
lb

en
ef
it
ad

ul
ts

5–
4

99
%

85
%

11
%

16
%

�8
%

�5
5%

3–
1

1%
15
%

73
%

�1
5%

9%
37
%

(C
on

ti
n
ue

s)

MAYETT-MORENO AND SABOGAL-SALAMANCA 21



T
A
B
L
E

9
(C
on

ti
n
u
ed
)

C
lu
st
er

1
C
lu
st
er

2
C
lu
st
er

3
D
if
fe
re
n
ce

be
tw

ee
n
ex

te
n
d
ed

(7
89
)
an

d
or
ig
in
al

d
at
ab

as
e
(2
75
)

in
te
rm

s
of

p
er
ce
n
ta
ge

s

C
om

m
it
te
d
w
it
h

k
n
ow

le
d
ge

U
n
in
fo
rm

ed
an

d
w
or
ri
ed

C
ar
ef
re
e
an

d
u
n
in
fo
rm

ed
T
yp

e
of

an
sw

er
(N

=
34
8)

(N
=

38
6)

(N
=

55
)

Q
u
es
ti
on

s
44
,1
0%

48
,9
0%

7%
C
lu
st
er

1
C
lu
st
er

2
C
lu
st
er

3

C
h
an

ge
in

la
be
ls
w
ill

be
n
ef
it
ol
de
r
pe
rs
on

5–
4

28
%

12
%

5%
18
%

�7
%

�6
5%

3–
1

67
%

77
%

80
%

�1
4%

8%
41
%

It
is
im

po
rt
an

t
th
at

th
e
fo
od

in
du

st
ry

ch
an

ge
th
ei
r

n
ut
ri
ti
on

al
an

d
fr
on

t
la
be
ls

5–
4

63
%

39
%

13
%

13
%

�1
%

�8
0%

3–
1

34
%

45
%

58
%

�1
2%

2%
63
%

T
h
e
fo
od

in
du

st
ry

m
us
t
ch

an
ge

fo
od

la
be
ls

5–
4

96
%

80
%

11
%

14
%

�1
%

�7
7%

3–
1

3%
18
%

58
%

�1
1%

1%
47
%

C
h
an

ge
s
in

th
e
fo
od

la
be
lin

g
co
n
ce
rn

n
ot

on
ly

to
th
e

fo
od

in
du

st
ry

5–
4

87
%

58
%

31
%

19
%

�1
1%

�4
1%

3–
1

12
%

37
%

56
%

�1
9%

9%
28
%

I
w
ou

ld
n
ot

be
w
ill
in
g
to

bu
y
fo
od

fr
om

th
os
e

co
m
pa

n
ie
s
th
at

do
n
ot

ch
an

ge
th
ei
r
la
be
ls

5–
4

71
%

50
%

13
%

25
%

�4
%

�5
9%

3–
1

28
%

48
%

73
%

�2
4%

4%
45
%

F
oo

d
co
m
pa

n
ie
s
th
at

at
te
n
d
th
e
ca
ll
of

ch
an

ge
s
in

th
ei
r

la
be
ls
ar
e
so
ci
al
ly

re
sp
on

si
bl
e

5–
4

93
%

81
%

31
%

13
%

�3
%

�6
2%

3–
1

7%
19
%

51
%

�1
2%

3%
44
%

N
ot
e:
N
=

si
ze

of
th
e
sa
m
pl
e.

22 MAYETT-MORENO AND SABOGAL-SALAMANCA



5 | DISCUSSION

5.1 | Regarding the specific objectives

On the level of knowledge about previous labeling of ultra-processed foods and soft drinks
among countries, the findings suggest that there is mostly unawareness, misunderstanding, and
misuse. When labeling requires mathematical calculations, it can be difficult to assess their con-
tent or nutritional value, as any quantitative task represents a barrier which had been reported
in other countries (Dumoitier et al., 2019). If respondents recognize that their knowledge of the
new labeling legislation is low, they barely identify who has been involved in its development.
In our research different stages of awareness of labels legislation by countries were found: those
interviewees committed with knowledge (Cluster 1) in Mexico, and uninformed and concerned
(Cluster 2) in Colombia, those disparities may be due to the different stages in the implementa-
tion of the labeling law. The media and advertising coverage at the time of the survey, indicates
that those foundational efforts has been somewhat useful. Currently, there is a law to be
implemented in both countries; at the time of the survey, Colombia was still working on a law
project with the intention of a new resolution, with possibly less press devoted to the issue. The
unconcerned and uninformed group (Cluster 3) is more prominent in Mexico than in
Colombia. This could show that there are still Mexicans who are either apathetic about the leg-
islation (even though this country faces such high rates of diabetes, obesity, and overweight) or

TABLE 10 Demographic differences using hierarchical cluster analysis: Original sample versus extended

sample for Colombia (percentages)

Cluster 1 Cluster 2 Cluster 3

Committed with
knowledge

Uninformed and
worried

Carefree and
uninformed

Variable Category Original Extended Original Extended Original Extended

Gender Female 61.9 60.9 48.8 52.1 58.1 40.0

Male 38.1 39.1 51.2 47.9 41.9 60.0

Education High school 39.0 38.0 42.0 47.2 50.0 52.7

Bachelor,
master,
PhD

61.0 61.8 58.0 52.1 50.0 47.3

Occupation Student 33.0 30.0 30.0 39.0 42.0 35.0

Employee 49.0 58.0 47.0 48.0 44.0 53.0

Self-employed 10.0 10.0 14.0 8.0 5.0 5.0

Marital
status

Single 64.0 62.0 65.0 68.0 67.0 73.0

Married 33.0 25.0 28.0 20.0 26.0 16.0

Age range 18–27 46.0 45.0 40.0 54.0 53.0 51.0

28–37 30.0 29.0 35.0 25.0 24.0 35.0

38–47 11.0 19.0 9.0 16.0 16.0 7.0

Number of
economic
dependents

0 57.0 55.0 65.0 61.0 59.0 58.0

1–3 43.0 45.0 35.0 39.0 40.0 42.0
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who experience some physical or psychological dependence/addiction to sugar, salt, trans fat,
or other ultra-processed foods and soft drinks.

The cluster analysis performed for both countries found three main clusters with similarities
among them. An additional analysis performed for an expanded sample found a similar cluster
configuration. The only difference is that with a larger sample, the percentage of committed
increases, and the percentage of unconcerned and uninformed decreases. The level of agree-
ment for the committed increases, for the concerned slightly decreases, and for unconcerned,
the level of disagreement increases. This could indicate that the larger sample size makes the
cluster more different from each other and presents a more accurate participation of those in
the population.

The study was unable to find significant demographic differences among clusters on most
variables for both the original and expanded sample (age, city, educational level, occupation,
number of dependents). Even with the sampling limitation of both countries, the cluster analy-
sis found gender differences among clusters. Considering these data and the former conclusions
on cluster size, it could be propounding that the government intensifies its efforts to educate
through advertising campaigns designed to address these differences and cluster characteristics.

To contrast the differences among consumer attitudes regarding the benefits of the new food
labeling for specific generations of consumers by country, on average, citizens in both countries
agree that the change in labeling legislation is significant (79.1%) and that it would benefit all
generations, mainly adults, seniors, teenagers, and children. This answer could be biased due to
its demographic profile, as we sampled mainly young adults aged 21–40, single, without chil-
dren. This is comprehensible, as the benefits of changing labels now will be seen when today's
children and teenagers become adults (just as today we are experiencing the benefits in the
adoption of the non-smoking legislation 20 years ago).

These results are consistent with objective “e,” where most of the interviewees (85.6%)
“agree and definitely agree” that it is not only essential but mandatory to change food labels.
This could have a potential impact on the brand image of those companies that are delaying the
adoption in both countries, as almost half of interviewees in both countries (54.7%) stated that
they would not be willing to buy food from those companies that do not comply with label
legislation.

Regarding legislative efforts on the labeling of ultra-processed foods and soft drinks in
Colombia and Mexico, at the time of the study, we observed delays in the adoption of the food
labeling legislation in Colombia attributable to the government and rejections referable to food
industries in Mexico, such as the largest Mexican bakery Grupo Bimbo, along with foreign
countries such as Switzerland, the United States, Canada, and some countries of the European
Union (home of major multi-national food corporations). It was interesting to note how in the
home countries of some food manufacturing companies, such as Coca Cola Co, PepsiCo Inc,
and Nestle, labeling legislation has made significant progress, and perhaps these companies are
taking care of it. Unfortunately, in developing countries, they seem to try to avoid them. Some
of these companies in Mexico even in 2020 obtained recognition as Socially Responsible Com-
panies (cemefi.org), which is completely contradictory.

Food industries that act and comply with the legislation will be seen as socially responsible,
balancing the interests of companies and society. Under the COVID-19 conditions worldwide,
deceptive practices in the food industry damage companies' brands in the long term. Brands are
fundamental to the relationship between companies and customers; they represent consumers'
perceptions and feelings about a product and its performance and are the company's main
enduring asset (Kotler & Armstrong, 2019). The same authors state that brands provide many

24 MAYETT-MORENO AND SABOGAL-SALAMANCA



competitive advantages, awareness, and loyalty when they are built on positive brand equity
based on relevance (how consumers feel it meets their needs) and esteem (how consumers
regard and respect the brand), between differentiation and knowledge. In addition, profitable
relationships with the customers are based on value and trust: If customers feel they have been
cheated, they may switch to other products, which ultimately affects the company's reputation,
brand equity, and profitability. Nowadays, consumers can avoid buying from such companies
and can use word-of-mouth communication in order to prevent the same thing from happening
to other consumers in the future.

Recalling that in a COVID-19 context, nutrition labels are considered public health tools
because they assist consumers in differentiating healthy food alternatives and make better-
informed choices. Today, everything that helps patients improve their nutritional status,
enhance their immune system, or overcome from COVID-19 are best practices against this ill-
ness. It becomes imperative to correct people's nutritional status as obesity is an adverse prog-
nostic risk factor in this disease progression, and diabetes is associated with an increased risk of
severe COVID-19.

What stands out is the respondents' systemic perspective that changes in food labeling do
not only concern the food industry. As a multi-causal challenge, it has to be solved by many
actors and disciplines at national and global levels. The primary responsibility for food labeling
is not limited to food producers and sellers. A more integrated inspection system would be
needed, with authorities working closely together, sharing up-to-date information and coordi-
nating with other actors (public, private, national, and international) as it has been established
(MMH, 2010, 2017, 2019, 2020). These results highlight the importance of enhancing efforts
among society, academics, politicians, and the food industry to continue these attempts, partic-
ularly in this COVID-19 scene. We acknowledge those food companies that have started to
change their labels, and we trust that the rest of them (some of the large food industries) will
engage to this endeavor as established by the Institutionalism theory.

5.2 | Limitations

This research was exploratory and aimed at generating insights on the subject; respondents
were chosen by convenience and the size of the sample was small, so it does not represent the
target population in both countries under study.

Future studies should increase the size of the sample and use a stratified probability sample
(dividing the population into mutually exclusive and exhaustive subsets by age, gender, educa-
tional level, geographic area, and country), to ensure adequate representation of each subgroup
of interest (Brown et al., 2018): This is especially important given the evidence that specific
demographic characteristics of persons may lead to increased participation in sustainable food
activities (Griffin & Sobal, 2013) or vulnerability to advertising of unhealthy food options
(Reisch et al., 2013). Besides, the survey design and the statistical adequacy of the constructs
should be performed.

5.3 | Recommendations

When addressing the lack of knowledge and greater involvement in public policy, education
plays a vital role in influencing consumer attitudes and behavior through branding and labeling

MAYETT-MORENO AND SABOGAL-SALAMANCA 25



under today's COVID-19 surroundings (Marcini et al., 2017). However, education should be
only one part of a broader set of policies needed to advance obesity prevention, with the great
importance of food labeling (Magnusson, 2010). In addition, consumers at early ages are vulner-
able (as is the case of children) and more sensitive to brand image (Cavazos et al., 2014; Con-
sumers International, 2002), and regulations to tackle the obesity epidemic are designed to
address the entire population: children under 14 years of age to prevent; in teenagers and
adults, to curb; and in the case of those with diabetes to slow down their illness condition
(Correa et al., 2019; MMH, 2010).

In adulthood, we are supposed to decide reasonably. Nevertheless, it becomes relevant to
move on to self-regulate our consumption. Although this is a challenging endeavor, we are
responsible for becoming proactive rather than passive agents who are vulnerable to advertising
or blame the marketing and food industries for our situation. We should also engage in public
and private networks using the power of word-of-mouth and other civic actions with accurate
information.

Innovation and opportunities for food manufacturers arise for new food products and soft
drinks particularly in this pandemic circumstances. However, although it requires expenditure
(Kušar et al., 2021), the return of investment could become profitable in the medium term as a
way to diversify in this sector. Söderlund et al. (2020) found that consumers may prefer
reformulated products; front labeling can induce product reformulation and influence manufac-
turers to reduce sugar, trans fat, and sodium, which would improve population health, even
with no (or little) change in consumer behaviors; therefore, warning labels could be a powerful
incentive to reformulate foods if they want to become market leaders. Li et al. (2021) stated that
voluntary shelf nutrition labels and similar front-of-pack nutrition labels positively influence
food purchasing patterns; companies should participate in this effort to promote their reputa-
tion as honest enterprises that are committed with the population. Another business opportu-
nity might be investing in public fountains, construction, distribution, maintenance, and all the
financing involved in setting up public access to drinkable, potable water in all public places
(schools, airports, bus stations, streets, among others).

Federal resources could be placed in advertising as part of the COVID-19 communication
strategies, to increase consumer awareness through communication on social media and
websites. There have been low presence of the new nutrition labeling in massive media and the
absence of a comprehensive public plan along preventive measures such as a healthy diet, phys-
ical activity, and the lack of governance for a healthy food environment, which also occurs in
other countries. So it is outstanding to strengthen governance for a healthy food environment
to improve the program. It is also recommended to evaluate the effect of the policy and public
perception of the labels, their application, and its benefits under the COVID-19 circumstances
(Edalati et al., 2020).

5.4 | Further research

Recent legislation in both countries excludes the un-packed “bulk” sale of candies, chocolate,
cookies, bread, cakes, pizza, restaurant food due to the larger portions they offer (Dumoitier
et al., 2019), and others available in all movie theaters, supermarkets, shopping malls, and ice
cream parlors. There is no visual warning at the point of sale. Furthermore, sponsorship and
advertising on cups where restaurants and movie theaters sell combos include images of recent
movie characters promoting their personalities. People (especially children) take them home,
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exposing the cartoons, images, and brands to children and family members on a daily basis
(Cavazos et al., 2014; Consumers International, 2002).

Despite the fact that laws regarding mass media advertising have been enacted since 1988,
regulatory agencies remain ineffective, and no supervisory or punitive measures have been
adopted (frequency of exposure, content, and schedules on TV, cable, and internet). Now we
experience overexposure in cable ads related to overeating fast food, large portions associated
with happiness, and the participation of celebrities, pop stars, characters, or personalities from
children's programs that promote foods high in sugar, salt, and saturated fats. In addition, it
would be urgent to regulate specific channels whose target audience is children, since it has
become a paradise for this type of advertising (Cavazos et al., 2014). The internet will constitute
a specific challenge, as it is hard to monitor and regulate exposure to international advertising;
however, it would be another relevant and related topic to study, as children and teenagers have
access to the network at an early age.
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APPENDIX A.

TABLE A1 Constructs proposed in this study and items used for each construct

Specific objectives
Construct &
definition Primary information (questions)

a) To describe the efforts in the
legislation on the labeling of ultra-
processed food and soft drinks in
Colombia and Mexico and the
challenges in addressing these
concerns.

Label legislation in
Latin America.

(Secondary information)

b) To examine the level of knowledge of
the population about today's
legislation on the labeling of ultra-
processed food and soft drinks by
country.

Knowledge about
today's food label.

1. I always read the labels.
2. I have knowledge about how to read

the labels.
3. Labels require me to do mathematic

operations to understand them.
4. Today's labels show “excess” of sugar,

salt, calories, and trans or saturated
fat.

c) To contrast the level of knowledge
about new food labeling legislation
and attitudes toward the benefits of it
within specific consumers'
generations.

Knowledge about
new food labeling
and benefits.

5. I have knowledge regard the new
label legislation.

6. I think the changes in the labels are
important.

7. Changes in the food labeling will
benefit mainly:

8. To the children.
9. To teenagers.

10. To young adults.
11. To older person.

d) To investigate the perception of
customers regarding the seriousness
of the request for label change in food
companies and of the institutions
involved in such request, in the
region of study.

Legislation in food
industry and
institutions
involved.

12. In the new legislation participated
the government, academics, scientist,
enterprises, and civil associations.

e) To discuss the potential impact on
brand perception and social
responsibility of those companies that
are delaying or refusing the adoption
of the Colombian legislation AENC or
the Mexican legislation MXL-NOM-
051.

Impact on brand
perception &
social
responsibility.

13. Changes in the food labeling concern
not only to the food industry.

14. It is important that the food industry
change their nutritional and front
labels.

15. The food industry must change food
labels.

16. I would not be willing to buy food
from those companies that do not
change their labels.

17. Food companies that attend the call
of changes in their labels are socially
responsible.
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