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Summary: Covid 19: Eating behavior changes related to
individual and household factors during the COVID-19
lockdown in Spain. Objetive: To analyze the influence of
individual and household factors on eating behavior (EB) and
other determinants related to eating during the home lockdown
in the Covid-19 pandemic. Method: Online survey (April 17
to May 10, 2020) to collect sociodemographic information,
health, and various EB attitudes. Statistical analysis of the
factors: country, setting, sex, BMI classification, lockdown
period, a household with children under 15 years, nutritional
needs, age groups, type and size household, monthly income,
and religion. Results: 1055 households participated. 75%
have modified their eating habits, with differences due to
being overweight or obese in the person surveyed (p <0.05).
Changes in EB and other lifestyles are influenced by household
structure (p <0.001) and the effects that the pandemic has had
on the economy of families (p <0.001). Compared to those
who do not have them, households with children tend to plan
much more meals, spend more time eating, seek a healthier
diet, increase the number of daily meals, and look more at
labeling. In contrast, people who live alone have worsened the
hourly routines of the main meals. Conclusions: Confinement
has modified eating behavior differently depending on the
individual and domestic factors analyzed. Arch Latinoam
Nutr 2021; 71(1): 13-27.
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Resumen: Covid 19: Factores individuales y del hogar
relacionados con el cambio del comportamiento alimentario
durante el confinamiento domiciliario en Espafia. Objetivo:
Analizar la influencia de factores individuales y del hogar sobre
el comportamiento alimentario (CA), y otros determinantes
relacionados con la alimentacion, durante el confinamiento
domiciliario en la pandemia por Covid-19. Método: Encuesta
online (17 abril al 10 de mayo de 2020) para recopilar
informacion sociodemografica, de salud y diversas actitudes
del CA. Analisis estadistico sobre los factores: pais, ambito,
sexo, IMC, tiempo de confinamiento, hogar con menores de 15
aflos, necesidades nutricionales, grupos de edad, tipo y tamafio
del hogar, ingresos y religion. Resultados: Participaron 1055
hogares. El 75% ha modificado sus habitos alimentarios, con
diferencias por sobrepeso u obesidad de la persona encuestada
(p<0.05). Los cambios en el CA y otros estilos de vida estan
influenciados por la estructura del hogar (p<0.001) y los
efectos que la pandemia ha tenido sobre la economia de las
familias (p<0.001). Los hogares que tienen hijos/as, respecto
a los que no los tienen, tienden a planificar mucho mas las
comidas, dedicar mas tiempo a la alimentacién, procuran
una alimentacién mas saludable, incrementan el nimero de
comidas diarias y miran mas el etiquetado. Por el contrario, las
personas que viven solas han empeorado las rutinas horarias
de las principales comidas. Conclusiones: El confinamiento
ha modificado de manera diferenciada el comportamiento
alimentario en funcion de los factores individuales y domésticos
analizados. Arch Latinoam Nutr 2021; 71(1): 13-27.

Palabras clave: Comportamiento alimentario; Confinamiento;
Covid-19.

Introduction

The World Health Organization declared coronavirus
disease 2019 (COVID-19) a global pandemic on March
11, 2020 (1) and has led to a global public health crisis,
so far affecting 107,686,655 people in 223 countries (2).
Spain, one of the first countries affected by this health
crisis, is the country with the third-highest number of
confirmed cases in Europe and seventh in the world
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when writing this article, reaching a total of
3,041,454 confirmed cases (2).

Several countries ordered widespread lockdown
and social distancing measures to prevent
severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) from further spreading. In Spain,
the State of Alarm declaration of March 14, 2020
(3) included measures that urged people to stay
at home, limiting outings to purchases of food
and other essential products, and the closure of
shops, restaurants, schools, or sports centers.
These measures can affect eating behavior (EB)
and other psychological, economic, and social
determinants that influence food consumption.
Other psychological determinants such as stress
or boredom, economic such as income level, or
those linked to lifestyle also influence the way
we eat (4). These behaviors towards eating are
largely determined by the family environment
and various economic, social and cultural factors

(5).

During the lockdown, several channels have
highlighted the importance of maintaining
healthy and sustainable eating habits in the
household (6,7). Prolonged confinement can
cause higher stress or boredom levels, increase
the consumption of less healthy food, and other
consequences that increase the probability
of being overweight or obese (4,8,9). This
situation has been apparent during the first
weeks of lockdown, where several media outlets
highlighted that consumers had purchased more
food than e (10). There can also be positive
changes in EB due to there being more time
to cook, or households might seek to consume
healthier foods taking into account the health
benefits this can bring (11).

Our research's main goal was to analyze the
influence of individual, and household factors on
eating behavior and other determinants related
to food consumption during home confinement
carried out in the Covid-19 pandemic to establish
a fundamental basis to offer the necessary
services and recommendations more efficiently.

Materials and Methods
1. Participants

A sample of locked-down adults was observed. The
information was collected by employing a self-administered
online survey open for 24 days (April 17 to May 10 2020),
ending with Phase 1 of Spain's de-escalation plan. This
survey was open to people aged 18 years or older. Due to our
methodology's nature, people with limited computer literacy
or without internet access were excluded.

We advertised our research with a web portal, diffusion
on social media, and traditional media (press and radio)
to encourage participation. Our research followed the
Declaration of Helsinki.

2. Survey

The final electronic survey designed in Spanish includes
sociodemographic and health data and a survey on eating
behavior changes. The survey was uploaded and shared on the
Google online survey platform and included an introductory
page describing the background and the aims of the survey
and ethics information for participants. Participants' answers
were anonymous and confidential. For this research, the
results obtained have been analyzed, addressing the following
aspects:

2.1. Sociodemographic and health data

Sex, age, anthropometric measurements (weight and height),
country of residence, duration of lockdown, household type,
setting (rural/urban), number of people in the household, ages,
number of daily meals, monthly income, religion, special
nutritional needs, receipt of food assistance and whether
they have observed —or not— changes in their levels of stress,
boredom, body weight, physical activity, and eating habits.
Also included is the first question from the food security
scale FIES (12) (Before lockdown, were you worried in your
household about not having enough food to eat due to a lack of
money or other resources?). This question makes it possible
to discern between a household with or without uncertainty
or concern with food access but does not reveal information
on the different degrees of severity of food insecurity.

2.2. Survey on changes in eating behavior.

In the first place, a survey composed of 35 items was
designed specifically for this study based on a search of the

14



M P Villena-Esponera et al.

scientific literature (13-15). Then, through a panel of health
and nutrition experts, 12 items were selected by consensus.

These 12 questions (Table 1) include information related
to procuring, preparing and consuming food, quantity and
quality of the food, with a Likert-style answer structure:
"much less", "less", "the same", "more", "much more", and

"do not know".

The survey was applied again to a subgroup of study
participants (n = 91) after 10-30 days to assess reliability.
The intra-class correlation coefficient showed satisfactory
and high reproducibility (values between 0.59 and 0.88)
(p<0.001). Cronbach's alpha for the survey was 0.71.

3. Statistical analysis

SPSS v20 has been used for the statistical analysis. A
descriptive analysis was done using mean and standard
deviation for continuous measures and the counts and
percentages for categorical variables. The Mann—Whitney
U test (p<0.05) was applied to analyze the factors studied
that presented two classification categories: country (Spain/
outside Spain), setting (rural/urban areas), sex (female/male),
BMI classification (Overweight or obese/ Underweight or
normal weight), lockdown period (less than amonth/more than
a month), a household with children under 15 (Yes/No) and
nutritional needs (Yes/No). For IMB classification, although

Table 1. Questions included in the survey
related to the change in eating behaviour

Code  Questions about the change in eating behaviour

CA1l Do you plan the food you need before going shopping?
CA2 Do you shop at large retailers (supermarkets)?

CA3  Are you concerned about whether the food you purchase
is contaminated?

CA4 Do you purchase ecological, biological or fair trade
products?

CAS5 Do you read the labels on the food you purchase?

CA6 Do you put into practice nutritional advice to improve
your health?

CA7  The time you dedicate to preparing your main meals is?
CA8 Do you use healthy cooking recipes?

CA9 Do you follow a daily routine with your main meals?
CA10 The size of your food portions is?

CAll
CA12 The variety of food you eat is?

The number of meals you eat a day is?
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the data allows a distinction between underweight
(3%), normal weight (58%), overweight (27%),
and obese (10%), we decided to group the two first
and two last categories for the statistical analysis.
Table 3 shows the significance levels obtained.

For factors with three or more -classification
categories, the Kruskal-Wallis test was used
(p<0.05): age groups, household type, household
size, income, and religion. In the cases where the
Kruskal-Wallis test was significant (p<0.05),
Mann—Whitney U tests were applied to the two-by-
two comparisons of the factor categories. Table 4
shows the significance levels for the Kruskal-Wallis
tests and tables Z1 to Z5, the significance levels
obtained by the Mann—Whitney U test when the
Kruskal-Wallis levels were significant (p<0.05).

Although the survey contains questions that we use
as factors with several answers, when carrying out
the statistical analysis, some of the answers of the
factors have been grouped, which does not distort the
orientation of the factor but prevents the formation
of categories with a very low number of answers
that make a statistical analysis difficult. Whenever
possible, we have tried to keep the answers in each
category to a similar number.

Results

1057 household surveys were collected, of which
two were discarded due to the high number of
unanswered questions or DK/NA choices. The
results showed that the participants' mean age was
44.15+11,7years, with 73% females. We must
point out that the percentage of DK/NA or blank
answers has been meager(approximately 1%),
except for the question about household income,
which rises to 15%.

1. Descriptive analysis of the results
1.1. Reduction in monthly household income

Globally, 43% of those surveyed answered this
question affirmatively; however, it has been one
of the questions most affected by the classification
factors we chose for the study, which will be
commented on later.
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1.2. Level of stress, boredom, changes in body
weight, and physical activity.

Figure 1 shows the general distribution of
percentages of responses to these questions. The
effects of the factors on these responses will be
analyzed later. In general terms, almost half of the
people surveyed declared an increase in stress due
to lockdown, and approximately 40% increased
boredom. More than half of the population declared
no body weight changes, though those who
experienced an increase doubled the number of
those who experienced a decrease in weight. Lastly,
61% declared a reduction in physical activity.

1.3. Concern about a lack of resources for food and
receipt of aid through social programs.

6.3% of the households surveyed state that they
are concerned about not having sufficient food to
eat due to a lack of money or other resources and
are affected by some of the factors analyzed. As for
the receipt of food aid, 99.3% of those surveyed
answered negatively. Consequently, it was not
considered for the statistical analysis.

1.4. Change in eating habits

Only 25% saw no change in their eating habits,
while 55% declared just a small change, 15% quite
a lot, 3% a lot, and 2% a complete change.

1.5. Effects on eating behavior

Figure 2 shows a set of 12 questions related to
eating behavior. Most of them have been affected
by the factors detailed in the next epigraph. Also,
we present statistical significance summarised in
Tables 3, 4, and 4.1 to 4.5.

In Figure 2, we can observe the factors that have
generally remained the same before and after
lockdown: use of large retailers (61%); consumption
of ecological food (74%); reading of labels (81%);
heeding nutritional advice (69%); use of healthy
recipes (66%); routine meal times (65%); portion
sizes (74%); the number of meals (62%) and food
variety (61%).

The aspects that have seen an increase in interest
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Figure 1. Effect of lockdown in Spainon the parameters of
stress, boredom, change in body weight and physical activity

or frequency are planning (63% in total, 25% much more),
concern about food contamination (52% in total, 21% much
more), and time dedicated to meals (58% in total, 18% much
more).

A quite peculiar behavior is access to large retailers, where
16% have experienced an increase while 23% reduced it,
possibly due to the distance between the household and these
retailers and limitations on vehicle use.

2. Influence of the factors studied on the eating behavior and
other social and health variables during the lockdown in
Spain.

Table 2 shows the factors studied and a description of the
sample (n 1055). The statistical tests commented on in the
statistical analysis section have enabled us to show how the
factors studied have had on the global answers (tables 3 and
4), which we will analyze by factor and characterize the study
population. There will be no comments on the questions that
did not yield statistically significant results, as there has
already been a global description of them.

2.1. Country

This factor was significant in the answers obtained on
reduction in income (Table 3), where the percentage of those
surveyed who answered affirmatively was higher in other
countries (61%) than in Spain (41%). It similarly affected the
answers related to changes in eating habits, wherein Spain
26% of households were not affected, while abroad it was
14%, with a higher percentage who answered quite a lot.
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Table 2. Demographic and health information of the
respondents (N = 1055) April-May 2020.

Country N %
Spain 975 92
Out side Spain 80 8

Setting

Rural areas 178 17
Urban areas 861 82
DK/NA 16 2

Sex

Female 771 73
Male 277 26
Intersex 7 1

BMI classification

Over weight or obese 390 37
Under weight or normal weight 641 61
DK/NA 24 2

Lock down period

<1 month 222 79
>1 month 833 21
House holds with children under 15

No 699 66
Yes 356 34
Special nutritional needs

No 890 84
Yes 165 16
Age group N %
<35 years 213 20
35-44 years 363 35
45-54 years 267 25
55-64 years 159 15
>65 years 53 5

House hold type

single-member house holds 138 13
single-parent house holds 89 8

child les couples 269 26
couples with children 493 47
others 66 6
House hold size

1 member 124 12
2 members 338 32
3 members 243 23
4 members 244 23
>4 members 106 10
Monthly house hold income

<1000€ 56 5

1000-2000€ 272 26
2000-3000€ 291 28
>3000€ 283 27
DK/NA 153 15
Religion

Catholic 494 47
none 528 50
others 33 3

DK/NA= Don't know / No answer BMI=Body Mass Index

As for planning meals and concern on food
contamination in Spain, there is a predominance
of those who do not report changes. Abroad, the
answer to both questions is higher. Regarding
reading labels in Spain, 82% report no change;
while abroad, this value falls to 61% both among
people who read them and those who do not.

2.2. Setting

There is a strong bias, with 82% of households
responding from urban areas (Table 2). This
factor affects (Table 3) the question on concern
about there being sufficient food available in the
household, with a higher percentage of households
in this situation in rural areas than in urban areas.
The setting also affects the portion sizes, increasing
slightly in rural settings and falling somewhat in
urban areas. As for the number of meals, there is a
higher percentage of households in rural areas.

2.3. Sex

Women completed 73% of the surveys, and the
intersex option was chosen by less than 1% of
the people surveyed (Table 2); therefore, this
option was not used for statistical purposes. This
factor influenced the answers (Table 3) on food
contamination, where 23% of women reported that
they were much more concerned, as opposed to
15% of men. On the other hand, women declare
that they read labels less, while men are more
concerned about nutritional advice than before
lockdown. There is also a higher percentage of
women than men who report an increase in time
dedicated to preparing food.

2.4. Classification by Body Mass Index (BMI)

This factor only affected the question on changes in
eating habits (Table 3), where 27% of the under-/
normal weight subjects reported no changes than
the 21% overweight. In this group, a higher number
reported noticing the change of habits quite a lot.

2.5. Lockdown period

This factor was collected utilizing the related
question on weeks of lockdown and contrasted
with surveying the questionnaire's date. Although
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Table 3. Influence of the factors studied on the eating behaviour and other social
and health variables in Spain during the lockdown (April-May 2020).
Significance level of the Mann—Whitney U tests applied to assess dichotomous factors (N 1055)

Factors

Question Country  Setting Sex  BMlclass. Lockdown Household Nutritional

period <15 needs
Reduction in income .001 936 .655 .632 258 .000 .000
Level of stress .075 156 126 720 .085 .022 519
Level of boredom 7156 .646 .559 .688 .386 .004 264
Change in body weight 943 136 .666 172 .558 423 950
Physical activity carried out 947 .072 .586 446 .894 .072 7167
Concern about food .051 .031 .340 .965 7194 .073 .836
CAO eating habits .002 .060 .674 .002 311 .070 954
CA1 Planning 019 .856 146 611 252 .000 989
CA2 large retailers 119 488 243 .053 .599 109 410
CA3 contaminated .006 280 .034 274 418 143 .000
CA4 ecological S11 .949 .563 155 963 564 154
CAS labels 011 .663 .000 .078 548 .024 383
CAG6 nutritional advice .080 .103 .000 .876 976 763 .689
CA7 time dedicated 519 .097 .038 935 138 .001 152
CAR healthy recipes .199 .105 .053 706 261 .049 233
CAD9 daily routine .665 939 .053 .196 .637 014 338
CA10 portion sizes 248 .003 .145 456 .109 143 .687
CAI11 number of meals 929 042 .064 429 750 .000 323
CA12 variety 206 400 .894 794 .895 .624 731

In bold p<0.05

answers were established by weeks, two groups
were created for statistical purposes: those who had
been in lockdown for less than one month and those
in lockdown for a more extended period (79%). In
any event, this factor did not affect the questions
we use as variables (Table 3).

2.6. Households with children under 15

This factor affects the answers to several questions
(Table 3). Regarding income reduction, 38% of
those who do not have children in the <15 age
range report that it has affected them, and 53% of
those who have children. Those who have children,
concerning those who do not, present higher
levels of stress, plan meals much more, are more
likely to read labels, dedicate much more time to
meals, prepare healthier food, and increase their
daily mealtime routines the number of meals. The

opposite occurs with the reported level of boredom, which is
higher than those who do not have children.

2.7. Special nutritional needs

Only 16% declare that a member of their household has
special nutritional needs (Table 2) and has one condition
some answers (Table 3), such as a reduction in income. 58%
of those with special nutritional needs have seen a reduction
in income. This fact is opposed to 40% of those who do not
have such needs. As for the concern on food contamination,
33% indicate that it is much higher among those with
nutritional needs than a 19% who do not.

2.8. Age group

Based on the question on age (age was indicated in years), 5
age groups were established: under 35 (20%), 35-44 (35%),
45-54 (25%), 55-64 (15%) and >64 (5%) (Table 2). The
age distribution affected the reduction in income (Table 4),
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Table 4. Influence of the factors studied on the eating behaviour and other social and health variables in Spain
during the lockdown (April-May 2020). Significance level of the Kruskal-Wallis tests applied to assess factors
with more than two categories concerning questions in the questionnaire (N 1055)

Factors
Question Age House hold  House Monthly ~ Religion
Group type hold Size  income
Reduction in income .000 .000 .000 .000 .078
Level of stress .000 .057 391 .104 .709
Level of boredom .000 276 .663 .582 489
Change in body weight 137 .939 .533 .093 7134
Physical activity carried out .002 279 187 367 .648
Concern about food .066 .001 .059 .000 .833
CAO eating habits .000 432 744 155 517
CA1 Planning .000 133 .020 485 510
CA2 large retailers .056 .661 .616 .054 278
CA3 contaminated .305 419 .101 .559 .002
CA4 ecological 470 .879 .790 .001 .051
CAS labels 018 712 .046 910 .554
CAG nutritional advice 138 750 .058 .597 005
CA7 time dedicated .000 .052 .020 492 .878
CAS healthy recipes .010 120 .607 171 .826
CAD9 daily routine .085 .001 .006 .001 .027
CA10 portion sizes .001 040 542 831 912
CA11 number of meals .000 .003 .065 410 221
CA12 variety 011 .060 .068 .065 957
In bold p<0.05

producing differences between practically all age groups
except among the youngest and those immediately above,
among whom there were barely any differences (Table 4.1),
while those over 64 were the least affected (89% unaffected)
as opposed to an average 57% of the total surveyed who were
unaffected.

The level of stress also affects most age groups differently
(Table 4.1), where generally those over 64 suffer the least
changes in stress (64% report the same stress, as opposed
to an average of 27% reporting the same stress in the
survey), with differences mainly between the youngest and
oldest groups (Table 4.1). The same occurs with the level of
boredom and physical activity (Table 4), where the youngest
group presents differences with the rest of the groups, mainly
a smaller impact on the reduction of physical activity (14%
maintain their physical activity and 35% increase it) and
more boredom (54%) (Table 4.1).

19

Changes in eating habits show differences between
all the age pairs studied (Table 4.1). Data evidence
a progressive increase by age in the percentage
of surveyed subjects who report being unaffected
(15% among <34 to 53%, among >64).

Changes in planning are also different depending
on age groups (Table 4), affecting all the age
pairs studied, except for some cases of nearby
age groups (Table 4.1). Those who experience
the least changes in planning are the higher age
groups, and those who report the most are in the
35-44 age group. The time dedicated to cooking is
also affected by age (Table 4), and the differences
are practically between all the groups formed,
though with fluctuations between 40% who report
dedicating the same time, 40% some more time,
and 18% much more time (Figure 2).
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Table 4.1. Significance level of the Mann—Whitney U tests applied to the p<0.05 significance levels
in the Kruskal-Wallis tests for the age groups factor (N = 1055)

Categories of the factor*®

Questions 1-2 1-3 1-4 1-5 2-3 2-4 2-5 3-4 3-5 4-5

Reduction in income 666 .029 .000 .000 .044  .000 .000 .036 .000 .005
Level of stress 131 .003  .000 .000 097  .013  .009 329 140  .565

Level of boredom 004 .000 .000 .000 310 .029 053 163 139 542
Physical activity carried out 005 .000 .013 402 206 995 317 266 .068 320
CAQO eating habits 021 .000 .000 .000 .003  .000 .000 .046 .000 .012
CA1 Planning 149 127  .018  .003 001  .000 .000 226 .022 .188
CAT7 time dedicated 034 925 .003 .001 015  .000 .000 .002 .000 216
CAR healthy recipes 579 .029  .036  .009 051 .060 .012 802 .121  .195
CA10 portion sizes 004 138 395 997 .141 000 069 .018 324 535
CA11 number of meals 482 371  .005 .006 .054  .000 .000 .011 .005 .208
CA12 variety 0.166 0.014 0.076 0.002 0.213 0.533 0.013 0.672 0.056 0.029

*Categories: [1] Under 35 [2] 35-44 [3] 45-54 [4] 55-64 [5] Over 64. In bold p<0.05.

The use of healthy cooking recipes, which is
also influenced by age (Table 4), mainly shows
differences between the youngest groups and the
highest three age groups and the second youngest
with the oldest (Table 4.1).

As for the size of portions, there are differences between the
two youngest age groups and between the 55-64 age group
concerning the two immediately younger groups (Table 4.1).
Regarding the number of meals, the differences are mainly
between the two youngest age groups (Table 4.1) concerning
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Figure 2. Effect of lockdown in Spain on different parameters of eating behaviour
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the others; 87% of those over 64 maintain the same number,
while this percentage progressively falls to 50% among those
under 34 who maintain the same number. Another significant
difference is observed concerning the variety of the diet.
Among the younger age groups, it has increased up to 38%;
while those who have least changed this aspect in their diet
are over 64 (79% responded the same as opposed to 11% who
improved it).

2.9. Household type

This question was structured with 10 possible answers, trying
to cover the highest number of cases possible, though the
answers focused on four categories and one miscellaneous
category of "others". We find 13% are single-member
households, 8% single-parent households, 26% childless
couples, 47% couples with children, and 6% correspond to
"others" (Table 2).

The questions affected by household type (Table 4) are, on
the one hand, a reduction in income (Table 4.2) where single-
member households are different to all the rest; and childless
couples show differences with those who do have children
and with the "others" group. Single-member households are
those with the smallest percentage experiencing a reduction in
income (25%), while couples with children and the "others"
group are higher than 50%.

Another question affected is that which refers to concern
about not having enough food to cover their nutritional needs
(Table 4.2). The households characterized as "others" and
single-parent households have a higher percentage in this
situation (17% and 9%, respectively) and are significantly

different from single-member households or those
formed by couples with or without children.

Concerning changes in daily routines for the main
meals, we again find how the single-member
group differs, particularly with respect to couples
with children and single-parent households (Table
4.2). 20% of single-member households report a
reduction in maintaining a routine and 5% much
less. There is also a difference between the "others"
group concerning couples and single-parent
households with couples with children.

The size of portions in single-parent households is
different from that of couples and "others" (Table
4.2), mainly because the former have reduced their
size in a higher proportion (17%). In turn, about
the number of daily meals, couples with children
behave differently to single-member and single-
parent households (Table 4.2), as the former are
those who have most increased the number of
meals (33%), for the other two groups (16% and
22% respectively).

2.10. Household size

This factor was obtained based on the number of
members by age in the household. Again, we have
grouped them when the number surpasses 4 due to
the low number of cases. From 1 to 4 household
members, we have 12%, 32%, 23%, 23%,
respectively; and with more than four members,
10% (Table 2).

Table 4.2 Significance level of the Mann—Whitney U tests applied to the p<0.05 significance levels
in the Kruskal-Wallis tests for the household type factor (N = 1055)

Categories of the factor*

Frequently 1-2 1-3 1-4 1-5 2-3 2-4 2-5 3-4 3-5 4-5
Reduction in income 019 .004 .000 .000 931 072 .091 .019 .004 .000
Concern about food 018 146 .066  .000 188 300 155 .607  .001  .002
CAD9 daily routine 328 .007 .000 .055 169 017 235 328 .007 .000
CA10 portion sizes 120 321 257 201 014 .004 .024 120 .321 257
CA11 number of meals 656 357 .006 274 Jd65 003 135 656 357 .006

*Categories: [1] Single-member|[2] Single Father/Mother sharing the household with one or more children [3] Couple
without children in the household [4] Couples sharing the household with one or more children [5] Others. In bold

p<0.05
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Table 4.3. Significance level of the Mann—Whitney U tests applied to the p<0.05 significance levels
in the Kruskal-Wallis tests for the household size factor (N = 1055)

Categories of the factor*

Frequently 1-2 1-3 1-4 1-5 2-3 2-4 2-5 3-4 3-5 4-5
Reduction in income 002 .000 .000 .000 196 .000  .002 .026 .039 734
CA1 Planning 088 .001 .165 274 028 793 864 .027 110  .995
CAS labels 305 741 541 040 400  .047 137 252 .044  .007
CA7 time dedicated 422 818 812 .017 213 213 .001 980 .017 .021
CAD9 daily routine .024 .001 .038 .001 099 991 .098 .129 788  .128

*Categories: [1] 1 person [2] 2 people [3] 3 people [4] 4 people [5] More than 4 people .In bold p<0.05

The reduction in income shows differences between
all groups (Table 4.3), with the percentage of those
affected increases with the number of household
members, from 23% (one member) to 56% (>4
members).

As for planning, households with three members
present differences with the others, possibly more
influenced by the household type (Table 4.3). An
effect can also be observed regarding the change
related to the reading label. In particular, we
highlight the groups at each end of the spectrum
and between households with 2 and 4 members.

Regarding time dedicated to cooking, the
households with the most members present fewer
changes and are different from the rest (Table 4.3).
As for daily routines, group 1 is distinguished from
the rest, reducing routines.

2.11. Monthly household income

Income reduction was affected by this classification
(Table 4), observing differences in all groups, except
those in the €1000-€2000 and €2000-€3000 ranges
(Table 4.4). Generally, the lower the purchasing
power, the higher the income reduction. As it can
be observed, there is a 68% in the <€1000 group
and 29% in the >€3000 group.

As for the concerns about not having enough food,
the households with the lowest income (<€1000)
differ from the others (Table 4.4) with a percentage
three times higher (27%) than the next income range
(€1000- €2000), with 9% of households in this
situation. This reduction occurs for the following

income ranges (€2000- €3000 and >€3000) where this type
of households fall to 3.4% and 2%, respectively.

Differences in the purchase of ecological products between
groups mainly occur among those with the lowest purchasing
power concerning the rest (Table 4.4), as 27% of those at
<€1000 reported purchasing much fewer ecological products,
as opposed to the survey average, which was at 7%. Most
considerable routine changes in routines occur among the
group with the lowest income, concerning the two highest
groups and €1000-€2000 for those in the >€3000 group.

2.12. Religion

Although the list of religious beliefs that it was possible to
choose from was pervasive, the answers were practically
limited to Catholic (47%) or none (50%), with the rest
grouped as "others" (3%) (Table 2). According to religion, the
answers that show differences are mainly between Catholic

Table 4.4. Significance level of the Mann—Whitney U tests
applied to the p<0.05 significance levels in the
Kruskal-Wallis tests for the monthly household
income factor (N = 1055)

Categories of the factor*
Frequently 1-2 1-3 1-4 2-3 2-4 3-4
Reduction in income 005 .002 .000 596 .000 .000
Concern about food .000 .000 .000 .007 .000 .335
CA4 ecological .001 .001 .000 953 236 .229
CAD9 daily routine .098 .008 .001 .099 .002 .125

*Categories: [1]<€1000 [2] €1000-€2000 [3] €2000-€3000 [4] > €3000.
In bold p<0.05
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Table 4.5. Significance level of the Mann—Whitney U tests
applied to the p<0.05 significance levels in the Kruskal—
Wallis tests for the religion factor (N = 1055)

Categories of the factor*

Frequently 1-2 1-3 2-3
CA3 contaminated .000 990 329
CAG nutritional advice 010 .109 014
CA9 daily routine 012 .164 .546

*[17 Catholic [2] No religion [3] Other religions. In bold p<0.05

and none (Table 4.5), except for nutritional advice where
there are differences between Catholic and "others." This is
mainly due to a notable increase following this advice in the
"others" group.

Discussion

The coronavirus (COVID-19) pandemic and the lockdown
decreed in many countries affect our lifestyles and, therefore,
how we eat. The extensive scientific evidence that links
healthy eating with illness prevention and the already
worrying situation of rising obesity worldwide (16) makes
diet quality and eating behavior even more concerning.

Studies that link lockdown in homes with nutritional state
or eating behavior are scarce (4,8,11, 13,15-19). The current
situation has been ongoing for several months, and it can even
be repeated. There is an urge for an in-depth exploration so as
to observe the effects of lockdown on household EB. Thus, it
is essential to design short and medium-term strategies that
can minimize the adverse effects of lockdown on eating and
which can maintain or promote the positive effects.

In line with our study, the EU Commission highlights that
the population is aware of the importance of healthy eating
(20); however, current trends worldwide towards eating
out and dedicating less time to preparing food are related
to unhealthy diets (21). The closure of shops, restaurants,
schools, transport, workplaces, etc. has undoubtedly varied
these less healthy aspects. However, on the other hand, we
observe an increase in stress or boredom, changes to eating
behavior in households, and reduced physical activity, leading
to an increase in overweight and obesity during this period.
According to our study results, the setting (urban/rural)
in which the lockdown was carried out has not influenced
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physical activity, stress, or boredom. However, it
would be convenient to delve into the effect that
green spaces' availability for outdoor activities can
have during home confinement.

Previous research had already alerted the permanent
effects that body weight changes occurring during
relatively short periods can have (22). Situations of
stress and boredom can lead to an increase in weight,
which can be permanent, particularly in people
who were previously overweight or obese (23).
30% of the population surveyed declare that their
body weight has increased during these weeks, and
we find significant differences regarding changes
in eating habits in households with overweight
people. The recent studies that highlight obesity
as one of the risk factors for severe illness due
to COVID-19(18) make it essential to propose
strategies such as virtual nutritional advice in the
home during the lockdown and the subsequent
de-escalation period, to combat the increased
prevalence of overweight and obesity (17).

The effect of lockdown on eating behavior in
households varies towards negative or positive
aspects, which are mainly influenced by the
households' structure and the effects that the
pandemic has had on the family economy. Focusing
on the household, the space where societies' eating
culture is developed (5,21), can play an essential
role in changing eating behavior; therefore, we
analyze it below in detail.

Households with children, as opposed to those
without, tend to plan meals much more and pay
closer attention to labels, two positive changes
highlighted by the FAO in its latest report to avoid
food waste (24). Despite higher levels of stress
and having suffered a more significant reduction
in income, these households dedicate more time to
their nutrition, have increased their daily routines,
and try to prepare healthier meals. These changes
show a recovery of culinary skills and family meals
that should be encouraged, as it is a desirable
change due to its link to healthy eating (8,11,21).
On the other hand, we observe that households
with children have increased the number of daily
meals. In addition to the link that stress has with a
higher number of meals, this difference concerning
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households without children <15 years old can be
explained by the lockdown situation of infancy and
early adolescence.

During these weeks, Food Banks in Spain and other
countries have highlighted an increase in people
requesting food aid (25). Although our study
has not analyzedhouseholds benefiting from food
aid programs, the percentage of the households
surveyed concerned about not having enough food
is 6.3%. This situation mainly affects households
characterized as '"others" and single-parent
households. An aspect worth highlighting among
single-parent households is the reduction in the size
of portions, as the experience of food insecurity in
households starts with the uncertainty about the
ability to procure food (mild food insecurity) and
as the seriousness increases, the size of the portions
drops (moderate-to-severe food insecurity) (12).
However, these data should be viewed with
caution. One limitation of the study has been using
a single question from the FIES scale, which does
not allow us to identify the severity of household
food insecurity. Later studies could delve into this
aspect.

Studies on the eating habits of people who live alone
are fewer than those on the rest of households(26).
In our study, people who live alone report a higher
increase in boredom than the rest of households,
which has already been linked in previous studies
to an increase in unhealthy eating behaviors (27).
Some studies indicate that eating alone is associated
with faster meals due to lower motivation to
cook(26). Although in our study we have not found
differences in the time dedicated, we observe that
people who live alone have worsened their daily
routines for their main meals, probably because
this is related to the higher flexibility of work
timetables.

We must consider that the health crisis due to the
coronavirus disease has affected the population
over the age of 64 to a greater extent. This age group
is associated with an increased mortality risk due
to COVID-19(28). However, similar to the study
published recently on the psychological impact of
the COVID-19 outbreak on a Spanish population
sample (29), being in the older age group is linked

negatively to stress. Our study observes the group that is
equally or less bored (55% and 21% respectively) and reports
the least changes in eating habits.

Another aspect that should be analyzed is related to the eating
behaviors that promote more sustainable eating. The purchase
of ecological, biological, or fair trade products has been
affected by the reduction in income, which has affected 43%
of the households surveyed. These data are in line with those
observed in the study by Rodriguez-Bermudez et al.(30),
which shows that although most people have a favorable
opinion about ecological food and consider it beneficial for
their health, they point out its price as the main barrier for its
consumption.

The sustainability of diets involves reducing the environmental
impact so that current and future generations can lead a healthy
lifestyle. Food waste in households has continuously grown
in recent years and has become an increasingly significant
problem (16). The increase in the planning of purchases and
meals shown during lockdown (63%) is a change in eating
behavior that reduces food waste if prolonged over time (31).
Another aspect that influences waste reduction is labeling, as
it informs the consumer about the adequate, useful lifetime
of a food product (32, 33). We observe that women tend to
read labels less during the lockdown, and among households,
those who have children or people with nutritional needs
read them more. Increasing the consumer's interest in
reading the labeling on food can prevent household waste
and even promote healthy food choices (33), but it must be
accompanied by measures that improve their comprehension.
Another suggestion is to provide information and more
knowledge for households about strategies that improve the
storage and management of provisions (33).

As for purchases of food at large retailers, the results do not
show a significant change. Some households have increased
their use of this option by 16%, while others have reduced
it (23% of the total). These results are probably due to the
distances between the household and food retailers and the
initial prohibition during the state of alarm of outdoor food
markets, which enable the sale of local and seasonal products.

According to the latest European survey on food security,
the most important factors influencing the purchase of food
by order of relevance are its origin, cost, food safety, and
taste (34). After analyzing the results, we see that concern
about food contamination has increased (52%), in particular
among households where there are people with allergies or
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some form of food intolerance, although currently there is
no evidence that food may be a source or transmission route
of the virus (35). However, we consider that this answer may
be overestimated and include fears about contamination in
food and the packaging. The media's impact on the results
of a study published showing that the causative agent of
COVID-19 persists for 24 hours on cardboard and several
days on other surfaces such as plastics (36) may have
influenced the answer. Besides, in this sense, a previous study
carried out in Italy, specifically with patients who require a
gluten-free diet, found that they did not feel more vulnerable
to the disease (35). However, it is crucial to continue insisting
on the importance of hygiene measures such as disposing
of external packaging before storage, washing hands after
shopping, thoroughly cleaning fresh fruit and vegetables,
and continuing to insist on other normal rules to avoid food
intoxications in the home and ensure food safety (38).

Although a limitation of the study is convenience sampling
and there is a bias towards the participation of urban
households, this study reflects the effects that lockdown
is having on households' eating behavior and will make it
possible in the future to analyze whether they are acquired as
permanent habits.

Conclusion

We can indicate that confinement has modified some aspects of
eating behavior and other determinants of food consumption,
depending on some of the individual and household factors
analyzed.

There is differentiation by sex at the individual level, being
those of the female sex those who have increased concern
about food contamination, interest in labeling has decreased,
and they spend more time preparing meals. In contrast,
interest in nutritional advice has increased among men.
Among overweight or obese people, there has been a more
significant indicate change in eating habits.

Special attention must be paid to households with children
between households, which have seen a more remarkable
change in eating behavior. This study enables us to highlight
positive like dedicating more time to meals, raising interest
in healthy recipes, or strengthening the daily routine of main
meals, which, accompanied by more planning in purchases
and interest in labeling, leads to healthier and more sustainable
eating. On the contrary, people who live alone report a higher
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increase in boredom, which worsens their daily
routines for their main meals.
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