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The Coronavirus disease (COVID-19) rapidly expanded throughout the world affecting human life in the health,
social, cultural, economic and environmental aspects. On an international scale, some works have addressed the
importance of the agri-food topic during the pandemic, especially about food consumption. The Mexican case is
particularly relevant since it is the country with the highest proportion of overweight people. The objective of
this work was to know the choices and consumption of foods in Mexican households during the period of

maximal contingency. An on-line questionnaire was responded by 867 volunteers who answered about the as-
pects taken in consideration in their food consumption, the changes in the consumption of certain foods and the
socioeconomic and health aspects of the family. Four groups were identified: “Budget consumers”, “Hedonics”,
“Price conscious” and “Conscious”. Changes in the attitudes to food are not related to the health state, over-
weight, or family size; but are related to income level of households and above all, to the education level. Results
show an opportunity to change for healthier food habits in Mexico, mainly in the most vulnerable sectors.

Introduction

The Coronavirus disease (COVID-19) caused by the SARS-Cov-2 virus
started in China in December 2019, and rapidly expanded throughout
the world being declared a pandemic in March 2020 (OMS, 2020);
affecting human life in the health, social, cultural, economic and envi-
ronmental aspects. Since then, several research works have been
generated on a global scale and from different areas of knowledge
analysing its implications.

In Mexico, the first recorded case was in late February 2020
(Gobierno de México, 2020), and it was till 23 March when the initial
interventions were implemented with the so called National Campaign
of Social Distancing - Jornada Nacional de Sana Distancia (SSA, 2020a),
and it was on 26 April when stricter measures were implemented in the
so called Stage 3, on a national scale that consisted in the closure of all
non-essential activities in the public, private and social sectors.

Differently from other countries, lockdown was not compulsory, but
the population was urged to stay at home as much as possible (SSA,
2020b); and an important proportion of the population did follow the
advice. Stage 3 lasted till 30 May, being followed by the New Normality
with the reactivation of some non-essential activities (DOF, 2020). In
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spite of measures, at the beginning of July Mexico was among the five
countries with the highest number of cases and deaths (Johns Hopkins
University, 2020).

Contrary to what happened in other countries where the population
group with more deaths was the elderly (OMS, 2020), 67% of deaths in
Mexico are related to a co-morbidity as diabetes, cardiovascular disease,
and problems due to obesity and overweight (SSA, 2020c¢). International
work reported that people with diabetes and concurrent diseases are
more vulnerable to get severe symptoms of Covid-19 and a higher death
risk (Gupta et al., 2020).

In this sense, the Mexican population is particularly vulnerable since
it is the country with the highest prevalence of overweight people (be-
tween 15 and 75 years old) (OECD, 2017). The National Health Survey
(2019) (Encuesta Nacional de Salud, 2019) showed that 75.2% of adults
over 20 years old are overweight or obese (39.1% overweight and 36.1%
obese), and 10.3% have diagnosed diabetes. This situation will worsen
in the future given the proportion of young people with obesity (30% of
children and 40% of adolescents), a situation that is associated with
socioeconomic factors (Levausser, 2015).

To ameliorate this situation, since some years ago the health sector
has initiated campaigns to reduce obesity through enhanced awareness
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and the establishment in 2014 of a special tax (IEPS) on foods with high
caloric content (Gobierno de México, 2017), unfortunately without
success on health improvement and overweight reduction.

Given the particular health situation in Mexico, it would be expected
that at least during the contingency period people would be more aware
of their eating habits; pointing to the importance of studying the eating
behaviour during the maximal period of health contingency in the
pandemic, which also represent a unique laboratory, a quasi-experiment
study (Annweiler et al., 2020).

On an international scale, some works have addressed the agri-food
topic during the pandemic. These works may be classified in two groups.
There are theoretical studies that addressed aspects as the advantages of
household home gardens (Sofo and Sofo, 2020), the impact in agri-food
systems (Tanveer, 2020) or the possible transmission of COVID-19
through the food (Rizou et al., 2020).

The second group are empirical studies through on-line question-
naires as one undertaken in China that analysed the perception towards
health and risky foods (Xie et al., 2020), or the one in Tunisia on the
effect of consumer awareness, attitudes and behaviours related to food
wastage (Jribi et al., 2020). An analysis of food consumer spending was
carried out in Great Britain thanks to the use of personal financial ap-
plications (Chronopoulos et al., 2020), the work on food choices and
attitudes towards food preparation by consumers in Spain (Romeo-Ar-
royo et al., 2020; Laguna et al., 2020); food behaviour and consumption
in Qatar (Hassen et al., 2020) and United Arab Emirates (Radwan et al.,
2020); and the effect of the stress on food choice motives in United
States (Shen et al., 2020).

Food research and the food industry have many challenges on the
COVID-19 pandemic, so that research on different food topics is required
(Rizou et al., 2020) in different countries. Research on food consump-
tion in Mexico during the pandemic will contribute on a global scale to
the knowledge of eating behaviour of people during the pandemic.
Therefore, the objective of this work was to know the choices and
consumption changes of foods in Mexican households during the period
of maximal contingency due to the COVID-19 pandemic.

Material and methods
Survey

An invitation to participate in the survey was sent to the researchers’
contacts on Facebook and e-mailed to family, friends and colleagues,
with a request to forward the invitation to people that could be inter-
ested in participating in the survey (Hardy et al., 2018). The survey was
also disseminated through institutional and private social networks (Di
Renzo et al., 2020). The questionnaire was available on-line for a full
month, from 29 April to 29 May, during Stage 3 or period of maximal
contingency, available through the Survey Monkey platform (Hardy
et al., 2018).

A total of 867 questionnaires were responded, six were eliminated
since they were answered by Mexicans living abroad, so that the final
number considered was 861 questionnaires.

Questionnaire

The questionnaire had four sections. The first section was based on
the Food Choice Questionnaire (Steptoe et al., 1995), where through 26
items participants were questioned on the aspects taken in consideration
in the household for food consumption during the contingency. Answers
were in a three points scale (1 = Not important, 2 = Indifferent, and 3 =
Important) (Table 1). The second section asked about changes in the
consumption of certain foods. The third section addressed the socio-
economic and health aspects of the family. Finally, to complement the
information respondents were asked for a free comment or thoughts on
their eating habits and food consumption during this period. Some tes-
timonies were included to complete information (Moro and Lamarque,
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Table 1
Name of the obtained factors and the correspondent variance.

Items that constitute
each factor

Factor Total of the explained

variance

Variance  Accumulated

variance

Low in calories 12.188 12.188
Low in fat

That help me control

my weight

Low in sugar

Fresh foods 9.721
No chemical

preservatives

Not industrialised

Inexpensive 9.154
Good quality/price

relationship

Price taken into

account

Foods from local 8.860
markets and tianguis

(Itinerant outdoor

markets)

Organic foods

Knowledge of

production area

Rich in vitamins and 7.837
minerals

Rich in proteins

Took into

Weight control

Not industrialised 21.909

Economics 31.063

Fresh foods 39.923

Health 47.760

consideration health

advice during the

contingency

Choose them for their 7.688
flavour

Tasty

Bought in shops and 6.528
supermarkets

Known brands

Foods easy to cook

With nutritional information labels
Local products

Non-polluting packaging
Packaged or tinned

Available near my house

Hedonism 55.448

Industrialised foods 61.977

Items eliminated from the
results of
commonalities from the
factor analysis

2020) of the identified groups.

The level of income per household was taken into account, since
income is usually correlated with other social determinants as social
class, occupation, education, self-identity and consumption, such that
The Organisation for Economic Co-operation and Development (OECD)
classifies households in four according to level of income in relation to
mean national income: poor (less than 50%), low income (50-75%),
middle class (75-200%), and the high-income stratum (above 200%)
(OECD, 2019). Income data for 2019 were considered (INEGI, 2019).

Data analysis

To characterize the 861 Mexican families and to identify the rela-
tionship among the items of the Food Choice Questionnaire (Steptoe
et al., 1995, Fotopoulos et al., 2009) a factor analysis (FA) was per-
formed. To extract the factors, the principal component (PC) method
was used (Field, 2013). The 26 items of the Food Choice Questionnaire
were originally selected; however, only those with a communality
greater than 0.5 were retained. Therefore, twenty items were considered
in the final analysis. The Kaiser-Meyer-Olkin index value of 0.5 or above
was used as criteria to fulfil the conditions of parsimony and interpret-
ability of FA and that Bartlett’s sphericity value was significant (P <
0.05). In addition, the orthogonal rotation of maximum variance (Var-
imax) was used to simplify the interpretation of the obtained factors
(Field, 2013). Based on the factorial loads obtained from the PC analysis,
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a hierarchical cluster analysis was carried out to define groups of
Mexican households (Steptoe et al., 1995).

To measure the similarity among consumers and to group them, the
Ward and Euclidean distance methods were used (Hair et al., 2014). The
number of groups was defined based on the generated dendrogram and
the associated graph of the Euclidian distances (Hair et al., 2014). To
compare the groups in relation to the seven factors identified, a
non-parametric Kruskal-Wallis test was conducted and the differences
among groups were analysed through pairwise comparisons (Field,
2013).

The median and interquartile range was used as measure of central
tendency and dispersion, since the items were recorded in an ordinal
scale. The reliability of the Likert-type scale used to measure the items
was ascertained through the Cronbach’s coefficient (Field, 2013).
Finally, socioeconomic characteristics of each group were analysed and
compared using descriptive statistics (Skuras and Vakrou, 2002). The
analyses were done in XLSTAT 2014 (Addinsoft).

The anonymous nature of the survey did not allow to trace any
personal data; therefore, the present web survey did not require
approval by an ethics committee (Di Renzo et al., 2020).

Results
Factor and cluster analysis

The multivariate factor analysis performed to identify the relation-
ships among the 26 items of the Food Choice Questionnaire omitted six
items from the results of the commonalities. The 20 items chosen were
the ones that contributed most to the explained variance of the model
(61.977%) (Table 1). Factors were named as: Care for Weight, the items
that build up this factor are related to the consumption of food products
low in calories, low in fat, low in sugar and that help weight control; Not
industrialised, composed by the search for fresh foods; Economics reflects
care for food prices and a good quality/price relationship; Fresh foods,
consisting of aspects related to foods easy to find in local shops that
mainly sale fruits and vegetables; Health related to the search of foods
rich in vitamins, minerals, proteins and considering the health advice
during the contingency; Hedonism concentrates the aspects related with
taste and flavour of foods; and Industrialised foods, usually, it is in su-
permarkets where industrialised foods are mainly sold.

The results of the Factor Analyses were used to perform a Cluster
Analysis. Four groups of families were identified. Fig. 1 shows graphi-
cally differences among groups. In general, it shows the little importance
that the four groups gave to Industrialised foods, and, except for Group 1,
the high regard for Hedonism.

Once clusters were identified, the socioeconomic characteristics per
group were analysed. There were no significant differences (P > 0.05)
for Weight and Comorbidity that means that these are transversal

- e e Groupl eecese Group 2 Group 3 Group 4

Weight control

Industrialised foods Not industrialised

Hedonism € Economics

Health Fresh foods

Fig. 1. Characteristics of the groups according to identified factors.
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problems for the Mexican population. There were also no statistical
differences for Family Size.

There were statistically significant differences (P < 0.0016) for in-
come level. Group 1 tended to be significantly with lower incomes
compared to the other three groups that were of middle and high
incomes.

There were also significant differences (P < 0.0431) for both types of
household heads. Group 1 households had significantly more basic ed-
ucation, and lower proportion of university education. Groups 2, 3 and 4
were more homogeneous in a higher educational level, although Group
4 had a significantly less proportion of only basic education, and non-
significantly, a higher proportion of university education (Table 2).

Changes of consumption per cluster

Variations in food consumption per Group were established (Fig. 2).
In all groups there was a trend to reduce consumption of alcohol and soft
drinks, and to increase consumption of vegetables and fruits, while the
other food categories tended to remain constant.

Groups identified

The groups were named according to all previous information, as
follows: “Budget consumers”, “Hedonics”, “Price conscious” and
“Conscious”.

Grupo 1 “Budget consumers”. It is the smaller group formed by 7.8%
of the sample, and the one more different than the other groups. Families
in this group have lower incomes and lower education level. Identified
factors were less important for this group, except for the Not industri-
alised foods. Economic hardships make this Group not to considered
Hedonism or Weight control but were aware of the Health factor.

Households in this group stated a larger reduction in soft drinks and
alcohol beverage consumption but is the group where the consumption
of tortillas and other maize products is sustained in almost 87% of
families, and egg consumption sustained by 67.2% of households.

Testimonies in this group were related to health, reduction in the
consumption of soft drinks and the inclusion of local foods, but also
noted economic aspects:

“Prices and job losses were up, and wages down so that we ate what we
could buy”; “Although we would like to eat well and adequate foods,
money is not enough”; “Our eating has been neglected due to the eco-
nomic situation”.

The other three groups had socioeconomic coincidence in level of
income, co-morbidities and body weight; however, these are noted for
the level of importance given to the identified factors, variations in food
consumption, and education level.

Group 2 “Hedonics”. This group was the most numerous with 38% of
participating households, who privileged Hedonism over the other var-
iables. It is noteworthy the low importance given to Weight control,
although the contrary is shown for Health. In terms of changes in food
consumption, the higher proportion of variation was in the reduction in
the consumption of soft drinks and alcohol beverages, and although in a
less proportion than other groups, increased consumption fruits and
vegetables.

Testimonies of this group, besides reflections on health, highlighted
cooking at home.

“The fact that we are all at home gave us the opportunity to try new
dishes, taking into consideration eating more nutritive meals”; “The
economic crisis has been difficult, but having more time available pro-
moted creativity to improve the variety of our meals”; “I am eating more
self-cooked meals than usually”; “I have cooked more. The time we use in
preparing our food is a human right that changes the quality of peoples
life”; “I now have time to cook and so eat more complete and safe foods”;
“Food is tastier and more nutritive because it is cooked at home”; “There
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Table 2
Socioeconomic and health characteristics by identified Group.
Group 1 Group 2 Group 3 Group 4 P
N =67 N =327 N =168 N =299

Income level of households Very low 26.9 (+) 9.8 13.1 8.7 0.0016
Low 43.3 37.3 36.9 36.1
Middle 26.8 (-) 44.0 42.3 44.1
High 3.0(—) 8.9 7.7 11

Educational level Basic 23.2(+) 14.7 15 9.5 (-) 0.0431
Middle 21.0 20.2 15.9 15.4
University 47.1(-) 58.4 60.9 64.9
Unanswered 8.7 6.7 8.2 10.5

Family size Small (1-2) 17.9 21.1 21.4 23.4 0.2123
Medium (3-5) 41.8 53.2 56.0 53.8
Large (6-8) 25.4 17.7 17.3 14.7
Atypical data 14.9 8.0 5.4 8.0

Weight Normal 64.2 61.2 51.8 60.5 0.1543
Overweight 35.8 38.8 48.2 39.5

Disease None 47.8 52.6 51.8 52.8
Diabetes 10.4 8.6 11.9 10
Cardiovascular disease 149 19.0 20.2 16.4
Diabetes and cardiovascular disease 20.9 15.3 13.1 15.1 0.8691
Comorbidity 46.3 42.8 45.2 41.5
Other 0 6.0 4.6 3.0

Values (+) or (—) indicate if the observed frequencies are higher or lower than the theoretical frequencies according to Chi-square test.
Income level of households Observed Chi-square = 26.5716; Theoretical Chi-square = 16.9190; Degrees of freedom = 9.

Educational level: Observed Chi-square = 17.3781; Theoretical Chi-square = 16.9190; Degrees of freedom = 9.

Family size: Observed Chi-square = 12.0172; Theoretical Chi-square = 16.9190; Degrees of freedom = 9.

Weight: Observed Chi-square = 5.2511; Theoretical Chi-square = 7.8147; Degrees of freedom = 3.

Disease: Observed Chi-square = 6.8225; Theoretical Chi-square = 21.0261; Degrees of freedom = 12.

is more time to savour food, so that we prepare tasty food although it may
take longer to cook”

Group 3 “Price conscious”. These were 19.5% of households. Factors
given more importance by this group were Hedonism and Economics.
They also gave less importance to Health, Fresh food, and Not
industrialised.

In relation to changes in foods, the consumption of fruits and vege-
tables increased, and a larger proportion of households reduced con-
sumption of alcohol beverages, and although to a lesser extent than the
other groups, they also reduced their consumption of soft drinks.

Many of the testimonies in this group do effectively emphasize their
economic concerns:

“Everything is very expensive and it is complicated to find some foods”;
“The price of basic foods increased”; “We noticed a high increase in
prices and shortages in my village”; “It is difficult to find healthy foods at
a good price”; “Very soon we will not have to eat, because unfortunately
we live day by day and if there is no income there is no food”; “To cook
just what is needed, and use left-overs so that there is no wastage”; “Food
prices increased almost 40%”; “We try our food to be balanced and

within our budget”.

Group 4 “Conscious”. They represent 34.7% of participant house-
holds. It is the group with the highest values in most factors. They give
high importance to Weight control, Health and Not industrialised, as well
as Hedonism. It is interesting that it is this group with the highest in-
crease in the consumption of fruits and vegetables, and the reduction not
only in the consumption of soft drinks and alcohol beverages, but also
other sugary drinks, biscuits, and sweets.

As the other groups, it is formed by families whose members have
health and overweight problems, and as the two former groups, they are
middle and high-income households. However, it is the group with the
lower proportion of family heads with only basic education.

The level of awareness in this group is high, and there are many
testimonies on health and weight control.

“We cook healthier and more conscious”; “We try to eat salads at lunch
and fruit in the evening to care for our weight”; “Balanced meals trying to

decrease the consumption of fats, sugar, and carbohydrates”; “It is
important to care for our health”; “To develop ideas to keep varied meals
and not gain weight, avoiding refined flours and eating as natural and
fresh foods as possible”; “I only try to cook more and at ease, trying not to
use many processed foods ... we are now trying to avoid junk foods”;
“Trying to increase our body defences through proper foods in the face of
this contingency”; “The opportunity to reflect on food and health”; “My
family and I started an eating plan low in calories and try to exercise not
to have high glucose levels”.

Testimonies of this Group mentioned the importance of organic
foods, and also the implementation of home gardens. Their level of
awareness coincides with the current ethical values that go beyond the
individual, being interested in actions that have a social impact by
suggesting the need for policies and research on these aspects.

“Foods that damage health should not be sold”; “There should be a public
campaign on good eating habits since problems as diabetes and obesity
make people vulnerable to COVID”; “Thank you for researching this
topic”; “Thank you for your interest in these issues, they are important”.

Discussion

The factors Identified in the present work have been reported in
other studies on food choice consumption in normal circumstances in
different parts of the world (Januszewska et al., 2011; Milosevic et al.,
2012), even in Mexico, where ten factors were detected: Care for weight
and health, Social sensitivity, Practicality, Economics, Non industri-
alised, Hedonism, Traditionality A, Familiarity, Traditionality B, and no
sugar (Espinoza-Ortega et al., 2016).

During the pandemic period, Shen et al. (2020), studying consumers
in United States during the pandemic period, identified five food choice
motives associated with emotional eating: mood, convenience, sensory
appeal, price, and familiarity. The work herein reported coincides with
the Hedonism aspects.

Regarding the groups, other works has also identified consumer
groups. In Spain, Romeo-Arroyo, Mora & Vazquez-Aratdjo (2020)



A. Espinoza-Ortega et al.

International Journal of Gastronomy and Food Science 24 (2021) 100357

Group 1

Low in fat and sugar

Egg

Milk and dairy products

Me ats (All type )

Tortilas and maize products

Wheat products

biscuits and sweets

Sugary drinks

Soft drinks

Alcchal beverages

Group 2

Low in fat and sugar

Vegetables

Fruits

Egg

Milk and dairy products

M ats (All type)

Tortilas and maize products

Wheat products

biscuits and sweets

Sugarydrinks

Saft drinks

hol beverages

Alco

Group 3

Low in fat and sugar

Vegetables

Fruits

Egg

Milk and dairyproducts

M ats (All type)

Tortilas and maize products

e
W

t products

biscuits and sweets

e e —————————————————————————————————— ]

Soft drinks

Alcohal beverages

Low in fat and sugar

Vegetables

Fruts

Milk and dairy prot

Me ats (All type)

Tortilas and maize products

el o ——————

0o 10.0 20 300

400 50.0 600 N0 00 200

mMore OSimilar mLess

Fig. 2. Changes of consumption of different food categories per identified groups.

identified three consumer groups named: Self-control, characterized by
choosing foods mainly by their health properties; Sensitive who gave
importance to the pleasant character of the food they chose; and Non
emotional characterized by the lowest scores in the mood related sen-
tences. In the same way, Di Renzo et al. (2020), in Italy, identified three
groups too. Mediterranean-like, related as a healthier diet; Western-like
and Low fruit/vegetables.

Coincidences among the Spanish, Italian and Mexican cases are
interesting, where consumers have positive attitudes in choosing their

foods for their health attributes. It can be said that, in general, there is
sensitivity towards the consumption of healthier diets in the pandemic.
However, other works mentioned opposite attitudes, as the study of
Rawdan et al. (2020) in United Arab Emirates, where non healthy eating
habits increased during the COVID-19 contingency, being the most
common increased food intake.

Concerning the characteristics of the groups, the work from Spain did
not establish what aspects determined the differences among the iden-
tified groups, and the study from Italy only mentioned that consumers of
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the Mediterranean diet were between 18 and 30 years old (Di Renzo
et al., 2020). In the present study there is an effect of socioeconomic
variables. Firstly, the ‘Budget consumers’ group had a low representa-
tion, related to a lower income and educational level, both related to
access to technology. Hassen, Bilani & Allahyary (2020), established
that their questionnaire was answered mostly by young people with a
high educational level, who have more access to internet and social
networks.

This group with the more precarious situation resorts to basic and
easily affordable foods like maize products and eggs. Maize is the staple
food in Mexico, with a per capita consumption of 196 kg/year mostly as
tortillas (SAGARPA, 2016), but it is even more essential for the lower
income sectors. It is the same situation with the consumption of eggs, a
widely available and inexpensive food with a high nutritional value that
is prevalent in the Mexican preferences, with a yearly consumption of
33.12 kg per person, more than one egg a day. This makes Mexico as the
country with the highest consumption of eggs (UNA, 2020). Given the
difficult economic situation for a large proportion of the Mexican pop-
ulation where 41.9% are poor and 7.4% are extremely poor (CONEVAL,
2020), both foods are an affordable option, even more in a time of crisis.

Concern on the economic issues is understandable since, during the
contingency period, basic foods had a 50% increase in price (Forbes,
2020a), and people in poverty increased by 7.7% during the second
quarter of 2020 (CONEVAL, 2020). Changes in the consumption of some
foods are probably due in part to economic issues, at least in this group.
Al respect, FAO mentioned in March 2020 that the most impoverished
population would be the most affected by COVID-19 from disruptions in
food systems, as this segment of the population is more vulnerable to
direct and indirect impacts to food security (FAO, 2020a).

In the other groups, it is noteworthy the level of awareness of Group
4 —‘Conscious’ particularly when the similarities with groups 2 and 3 in
level of income are considered. Otherwise, Group 4 had the lowest
proportion of family heads with only basic education, and with the
highest proportion of university education (64.9%), which was noted in
the more reflective and elaborated testimonies. The OECD established
that the level of income is usually correlated with other social de-
terminants, among those, the educational levels (OECD, 2019). In the
work herein reported, the small differences in education are determi-
nant in the degree of consciousness.

In the same way, Brunner and Siegrist (2011) established that the
educational and economic level influence life-styles, which are linked to
products and services in the achievement of established or new values in
current societies, like those observed in the ‘Conscious’ group. Some
reflections mentioned by the interviewed consumers agree with what
Gomez-Benito and Lozano (2014) called “citizen consumer”, consumers
capable of fulfilling their desires and promoting collective responsibility
and a common good at once. Their consciousness level coincides with
the new ethical values that go beyond the individual, getting involved
even in actions that have a social effect through policies and research.

It is relevant that an aspect commonly mentioned during the
pandemic was environmental issues and the need to reflect on how food
is produced (Altieri and Nicholls, 2020; Sofo and Sofo, 2020; Tanveer,
2020). In our work, the ‘Conscious’ Group mentioned the importance of
consuming organic products and even implementing home gardens. In
this respect, the Italian study found that 15% of respondents turned to
farmers or organic purchases (Di Renzo et al., 2020). Xie, Huang, Li &
Zhu (2020) found that in China the COVID-19 crisis influenced the re-
spondents’ perception towards organic foods, being the older generation
who have a more positive attitude and higher willingness to increase
their future eating frequency. Sofo and Sofo (2020) mentioned the op-
portunity for urban agriculture, not only to supply foods, but also for the
occupation of people. It is established that it could be a trading oppor-
tunity to meet sustainability goals, that should be a priority aspect for
local governments in developing countries (Xie et al., 2020).

The larger trend identified in studies reported on this contingency
period has been on changes in the consumption of foods towards
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healthier diets. The work of Di Renzo et al. (2020) in Italy has co-
incidences with our current work. Their data show increases in the
consumption of legumes, cereals and white meat, and a decrease of
packaged sweets, alcohol intake, baked products, and fresh fish.

In the same way, Hassen et al. (2020) in their work in Qatar,
established that more than a third of the respondents increased their
consumption of fruits and vegetables, ate more healthy food and
decreased their consumption of snacks. On the other hand, work in
Spain by Romeo-Arroyo et al. (2020), showed that most consumers re-
ported a similar consumption of most of the food categories except for
fruits and fish whose consumption was increased. Laguna et al. (2020)
from work also in Spain, found an increase in the purchase of pasta and
vegetables, ascribing these changes to the need for a healthier diet and
body weight control.

However, in Spain, also consumption of sweets was increased by
more than 50% (Romeo-Arroyo et al., 2020). In Italy, increased appetite
and snacks consumption was in the young people, mostly during the
night (Di Renzo et al., 2020).

Regarding the consumption of beverages, Hassen et al. (2020) found
that nearly half of the respondents drank more water during the con-
tingency in Qatar. Although there was no specific question on water
consumption in our work, the consumption of water may have increased
as the consumption of soft drinks was reduced. A relevant aspect since as
from 2010, Mexico is the country with the largest consumption per
person of soft drinks (Coca-Cola, 2012), which led the government to
implement a special tax to these beverages (Gobierno de México, 2017).
Sanchez-Romero et al. (2020) mentioned this tax’s effectiveness in
reducing the consumption of sugar-sweetened drinks in Mexico. The
same occurred in Portugal, where taxing sugary drinks produced a high
impact on the population diets and reduce obesity (FAO, 2020b). The
reduction in the contingency period means that consumption of soft
drinks could be reduced more, by economic measures (taxes increasing
price) and health concerns.

Innovative studies have enabled the record of these changes in food
consumption. Eftimov et al. (2020) analysed the food preparation rec-
ipes published before and during the quarantine, on Allrecipes - the
largest food social network (Cuisine from 24 countries and 1.5 billion
visits per year), using a methodology based on artificial intelligence. The
approach used the recipe preparation description that provided a list of
main ingredients annotated using semantic tags. They compared the
food consumption patterns before and during the pandemic, comparing
the ingredients’ relative frequency that composes the recipes. Results
showed changes in food consumption patterns. There was an increase of
legumes, pancakes and soups, and the most considerable reduction was
on some types of fish, corn/cereal grains and wine-making.

Delivery service during the contingency has been considered in other
studies as Troise et al. (2021). In México the restaurants were closed, but
delivery service was allowed. Notwithstanding, the use of the apps for
food delivery grew 44% during the contingency (Marketing4cimmerce,
2020), in the present work, there were no comments by the interviewees
on the use of those platforms. Perhaps it is a practice still in development
and not usual among the entire population, so there was no other option
than self-cooking meals.

In that sense, a work in Spain on the analysis of the trending searches
on the internet during the first months of 2020, found that search in
relation with food showed a more than usual increase in popularity
(Laguna et al., 2020), which denotes the importance that food and
cooking have had during this period.

It is relevant to note how the act of cooking was perceived. In the
Mexican case herein reported, being able to cook at home, having more
time was a pleasant activity that also enabled enjoying food with the
family. On this, Italians mentioned that during the lockdown they had
more desire to cook (Di Renzo et al., 2020); and in Qatar, respondents
said that they cooked and prepared food at home much more frequently
and even stated they were spending much time cooking that had turned
into a new entertainment activity (Hassen et al., 2020). Most of the cases
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reported the rediscovery of home cooking (Borsellino et al., 2020).
Nevertheless, on their part Romeo-Arroyo et al. (2020) found in Spain a
segment of consumers for whom cooking was more duty than pleasure.

Radwan et al. (2020) stated that cooking at home could change di-
etary habits. Bad eating habits are undoubtedly a problem that needs
multiple solutions, that involve individual awareness where families
play a relevant role but it is also a government concern. It has been some
years now that the need to change the diet of younger generations has
been discussed, given the vulnerability of young people to consume
unhealthy foods. It was suggested that there should be policies to reor-
ient eating habits and behaviour (Casini et al., 2013).

That is why several countries have implemented some measures
(Sanchez-Romero et al. (2020). Mexico was one of the pioneers when the
tax on foods with high caloric content was established (Gobierno de
Meéxico, 2017). Other policies came into effect during the pandemic, as a
new frontal labelling with nutritional information (DOF, 2020a) and in
some states the ban on sales of junk foods to minors (Forbes, 2020b);
pertinent but insufficient or late measures.

Results in our work showed that Mexican households did effectively
show positive attitudes towards healthier diets during the time of
maximal lockdown due to the COVID-19 pandemic, which may be an
opportunity for change. Carrete and Arroyo (2014) established that
Mexican consumers have positive attitudes towards healthy diets if they
have been exposed to illness. Shen, Long, Shin & Ludy (2020),
mentioned that the stress perceived contributed to better food choices.
The testimonies herein reported bear witness that the pandemic made
many consumers to recognise the real damage of unhealthy eating.

On the other hand, Galanakis (2020) goes further of the importance
of a healthy food diet, and established the relevance of the innovation
and developing functional foods fortified with bioactive compound and
antioxidants to promote health and support consumers’ immune system.
In the last months, some research has identified that the risk for
COVID-19 is higher in patients with vitamin D deficiency (Katz, 2021;
Galanakis et al., 2020) and its supplementation during or before
COVID-19 is associated with a better survival rate (Annweiler et al.,
2020). The inclusion of functional foods or supplements was not
considered in work herein reported; however, during December 2019
and January 2020 there was a scarce supply of vitamin D, due to the
increase in its consumption.

The magnitude of the current pandemic has never been seen by
humanity, but it is probable that similar events will happen in the future
(Borsellino et al., 2020). Rawdan et al. (2020) stated that although
efficient in limiting the spread of the actual virus, restrictive measures of
confinement and lockdown could have detrimental consequences on the
lifestyle and wellbeing of individuals, and efforts are needed to develop
interventions aiming to alleviate that impact.

On their behalf, FAO (2020a) established the need to re-orient and
transform the food system to be more resilient and sustainable. The
Impact of COVID-19 on food security and nutrition adds to the reflec-
tion, future public strategies could be designed reflecting consumer at-
titudes, where healthier foods should be a national priority (Borsellino
etal., 2020). Xie, Huang, Li & Zhu (2020), said that attitudes during this
pandemic period had created some opportunities for positive changes in
China, and more investment on a healthier food system in developing
countries, where governments should prioritize the most vulnerable of
their populations. Hassen, Bilani & Allahyary (2020), mentioned that
even for Qatar, a rich country, there could be a positive change towards
a healthier diet compared to the pre-COVID-19 situation. Undoubtedly
the current situation is an opportunity for the Mexican food system too.

Although several works indicate positive trends towards an
improvement in eating habits have emerged (Borsellino et al., 2020);
Sheth (2020) poses the great question: will the consumers permanently
change their consumption habits due to lockdown and social distancing
or will they go back to their old habits once the global crisis is over?
Therefore, there is a need to carry on with these investigations to analyse
the consumption behaviour of people and families in the now called new
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normality.
Conclusion

Results show that there were different attitudes towards foods in
Mexican households during the maximal contingency period of the
COVID-19 pandemic, firstly due to income in less favoured families,
while in middle and high-income households were ambivalent in atti-
tudes towards food, related to health, hedonism, and economic aspects.
However, these were not related to their health status, overweight, or
family size; but were related to income level of households, and above
all, education level.

The COVID-19 pandemic has created a new era and the consequences
for humanity, economy and food systems are still not clear (Galanakis,
2020). This work is a contribution to the Latin American and global
context on food consumption of families during the pandemic. It adds to
other international research in understanding changes in food con-
sumption and the perception of health in the lockdown situations due to
the pandemic.

It falls within the new reality generated by the pandemic where the
use of communication and information technologies are each day more
common in all aspects of human activity.

Limitations

The main limitation is also its main advantage during the studied
period, that is, the on-line survey, since it was the only way to collect
information. However, it means that a sector of the population without
access to internet could not be included. Therefore, in the future and
within the ‘new normality’ other work must be undertaken with the use
of other methodologies.

Implication for gastronomy

Food research and the food industry have many challenges during
the pandemic, so that research on different food topics and in different
countries is required. In the Mexican case herein reported, having more
time at home and being able to cook, was a pleasant activity that also
enabled enjoying food with the family. The gastronomy implications are
that during the lockdown families were able to try new dishes, tastier,
more nutritive and healthier, incorporating more vegetables, local
products, and traditional dishes based on traditional green vegetables
(quelites) that had been relegated from everyday dishes in favour of
modern foods.
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