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Abstract: In Spain, the health crisis caused by the COVID-19 pandemic led to the declaration of a
state of alarm in the whole country in 2020; in this context, a nationwide lockdown was implemented,
potentially altering the dietary habits of the population. The aims of this study were to describe the
diet and its nutritional quality in Spanish households during the first COVID-19 epidemic wave and
to compare them with the same period in 2019. Data on monthly foods and beverages household
purchases in 2019 and 2020 were obtained from the nationwide Food Consumption Surveys. In April,
there was an average increase, compared with 2019, of more than 40% for all food groups, with
significant peaks in: alcoholic beverages (75%), appetizers (60%), eggs (59%), sugar and sweets (52%),
and vegetables (50%). In March, the greatest peak was for pulses, with a 63% increment. The mean
energy value of purchased foods in April was 2801 kcal/person/day, corresponding to an increase
of 771 kcal/person/day (+38%), compared to the same month of 2019 (March and May: +520 kcal
(+26%), June: +343 kcal (+18%)). Regarding nutrient density, there was a reduction in calcium, iodine,
zinc, selenium, riboflavin, vitamins B12, D, A, especially retinol, and an increase in fibre, sodium,
folic acid, carotenes and vitamin E. Alcohol content per 1000 kcal increased by more than 20% from
April to July. Food purchase patterns in Spanish households changed during lockdown and after it,
with no appreciable improvement in the quality of the diet.

Keywords: diet; nutritional quality; COVID-19; lockdown

1. Introduction

On 11 March 2020, the World Health Organization (WHO) characterized the public
health emergency situation caused by COVID-19 disease as a pandemic. This situation
began on 31 December 2019, when the Wuhan Municipal Health Commission (Hubei
province, China) notified a set of cases of pneumonia of unknown etiology in the city,
which were attributed to a new coronavirus, the SARS-CoV-2, shortly afterwards [1].

In Spain, the first case of COVID-19 was diagnosed on the 31 January 2020 [2], and, on
March 14, the Spanish Government published Royal Decree 463/2020, declaring a state
of alarm for the management of the health crisis, which would be in effect until 21 June
2020 [3].

In the context of the state of alarm, a nationwide lockdown was implemented, in-
cluding the cessation of all presential education and economic activities, except those
considered essentials, such as healthcare, state security, emergencies and food provision.
During this period, the population was only allowed to leave home to buy food, hygiene
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and cleaning products or other basic items, to attend healthcare centres or to provide care
for other people [3]. In May, the confinement started to soften, allowing people to go out
more frequently and progressively reactivating economic activities.

Dietary habits in Spain have traditionally been characterized by a high consumption
of cereals and cereal products, vegetables, fruits, and seafood, a moderate consumption
of dairy products and meat, and by the use of olive oil as the main fat source. However,
in recent decades, a large part of the Spanish population, mainly the youngest, is moving
away from this traditional Mediterranean Diet [4], and a recently published study showed
that consumption of cereals and cereal products, milk and dairy products, sugars and
sweets, and ready-to-eat meals by children was significantly higher than among adults,
while intake of vegetables, fruits, and seafood was higher in adults [5].

In 2020, the new situation in Spain forced people to drastically change their lifestyle,
and, as a result, their eating and shopping habits may have been altered. Some studies in
Spain found a reduction in the frequency of purchases, but no change in the place where
these purchases were made [6], while others detected a higher use of small supermarkets,
due to their proximity to homes and the typology of their supplies, with these being the
main beneficiaries of the first restriction measures [7]. In other European countries (Ger-
many, Denmark and Slovenia), changes in shopping frequency were also observed; there
was a concrete decrease in the shopping frequency for fresh food [8]. Nevertheless, studies
published during or shortly after the lockdown, presented conflicting results regarding
modifications in dietary habits. Some of them observed an increase in the consumption of
healthy foods and in home cooking practices, and a lower consumption of foods of poor
nutritional value [7,9], while others found that, during lockdown, diet was characterized
by a higher energy intake and lower nutritional quality than in 2019 [10]. Changes in eating
habits were also observed in other European countries, such as Italy [11–13], Poland [14,15],
Denmark [16], Germany, Slovenia [8], Ireland and Great Britain [17]. Although the reasons
for these changes are still not fully understood, some authors have suggested that personal
characteristics may modulate them, shaping different patterns of change [18,19].

In any case, it seems clear that situations like a severe pandemic can cause changes
in eating habits, which could persist over time and have an impact on the health of the
population. These changes may vary depending on the degree of restrictiveness and the
specific limitations imposed by different confinement strategies. Therefore, it is necessary
to assess the magnitude and characteristics of the change in different settings to improve
the knowledge of the consequences of lockdown and guide decisions about the most
appropriate public health measures. Longitudinal food purchase surveys carried out
using a homogeneous methodology over time, and studying representative samples of
the population, provide useful information for studying changes over time. Analysis of
these data helps overcome some of the main limitations of previous publications, which
are mostly based on voluntary cross-sectional web-based surveys, and therefore lack
population representativity and are prone to recall biases associated with self-reporting
diet changes.

The aims of this study were to describe the diet and its nutritional quality during the
first wave of the COVID-19 pandemic in Spain using household food purchase data, and
to compare them with the same period of 2019.

2. Materials and Methods
2.1. Data Source

Data on food and beverages purchases in 2019 and 2020 were obtained from the
nationwide representative Food Consumption Survey (FCS) carried out by the Spanish
Ministry of Agriculture, Fisheries and Food (MAPA) [20].

The full design and methodology of the survey were described on the MAPA web-
site [21] and elsewhere [22]. Briefly, 12,500 households were selected through a stratified
two-stage sampling among all the households in Spain (n = 18,580,014 in 2019 [23]). For
this purpose, a household was defined as a person or group of persons who live together in
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a family home or in part of it and consume food and other assets under a common budget.
Households were selected independently of their size or composition. One member of
each participating household was responsible for recording, on a daily basis, all food and
beverage purchases made for domestic consumption by any member of the household.
Products were registered using an optical barcode scanner, except those without a barcode,
which were recorded manually using a code book.

2.2. Data Processing and Statistical Analysis

Food and beverage data provided by the FCS corresponded to the weight or volume
mean of each product purchased by all the participating households (kilos/litters/unit per
month per capita). The survey provides aggregated data (mean values) and information
on statistical dispersion is not available.

Data corresponding to purchases made from January to August in 2019 and 2020,
overall and by region (17 “Autonomous Communities”), were selected. Quantities were
converted into grams per person per day. Products were grouped into 15 groups (cereals
and cereal products, milk and dairy products, eggs, sugar and sweets, oils and fats, vegeta-
bles, pulses, fruits, meat and meat products, fish and seafood, alcoholic beverages, non-
alcoholic beverages, sauces and condiments, ready-to-eat-meals, and appetizers/snacks)
and 39 subgroups for in depth analyses.

To describe changes in food and beverage purchases between 2019 and 2020, relative
percentage changes were calculated as the difference between amounts purchased in
a given month in 2020 and 2019, divided by the 2019 amount and multiplied by 100
(% Relative Change = (I2020 − I2019)/I2019* × 100).

To calculate energy value and nutrient content, purchase amounts were codified and
transformed using the Food Composition Tables of Moreiras et al., 19th Ed [24], which
include more than 800 different foods, and assessed using categorization by groups and
subgroups of these tables. For foods whose edible part was not 100%, the inedible portion
was discounted [24]. In the case of vegetable oils, a 20% discount was applied to take into
account the significant losses they undergo during culinary processes (frying and salad
dressing) [25].

Mean energy values were calculated by month for Spain as a whole and for each
region. To assess changes in energy values (kcal/person/day) and nutrient content
(unit/1000 kcal/person/day) with respect to 2019, the relative percentage of change was
calculated, as described above.

Diet quality was evaluated by calculating the following indicators: the percentage
of energy obtained from each macronutrient and from alcohol (% energy); the ratios
PUFA/SFA, (PUFA + MUFA)/SFA and vitamin E/PUFA; the amounts of cholesterol
and fibre; and the nutrient density (nutrient unit/1000 kcal) for 37 nutrients (proteins,
carbohydrates, fats, minerals, and vitamins) and alcohol (g/1000 kcal).

Excel 2019 v.2103 software (Microsoft Corporation, California, USA) was used to
prepare the database, to code the foods and to estimate energy values and nutrients
amounts. Data analyses were performed using Stata MP 15.1 (StataCorp LLC, TX, USA).

3. Results
3.1. Food and Beverages Groups

Monthly amounts of food and beverages, by food groups, purchased in households
during the state of alarm (from March to June 2020) and two months before and after it,
are shown in Table 1. As expected, there was an increase in all the food groups, especially
during the months of March to June, although a slight increase was observed before the
state of alarm (February) and continued, in some food groups, after its end. This increase in
the purchase of all food groups can also be observed in the different regions. For example,
the purchase of cereals and cereal products in the Balearic Islands (the region with the
highest values) in April reached 267 g/person per day, while in January it was 198 g/person
per day and in August 162 g/person per day. At the other extreme, cereals and cereal
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product purchases in La Rioja ranged from 176 g/person per day in April to 137 g/person
per day in August.

When comparing these data with the same period in 2019, it should be noted that
the highest increases were observed in April, coinciding with the strictest phase of the
lockdown. On average, in this month, purchases were a 40% higher than in April 2019,
with increases over 50% for eggs, sugar and sweets, vegetables, appetizers, and alcoholic
beverages. Across the study period, the highest purchase peak corresponded to alcoholic
beverages in April (75% increase), pulses in March (63% increase) and appetizers in April
(60%). Purchases in the groups of fish and seafood, milk and dairy products, and ready-to-
eat meals showed a slower increase during April and May. Table S1 shows these results
by region.
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Table 1. Food and beverage purchases in Spanish households in 2020 (grams/person/day), and relative change with respect to 2019 (%).

JAN FEB MAR APR MAY JUN JUL AUG

PRODUCTS (g/p/Day) 2020 Change
(%) 2020 Change

(%) 2020 Change
(%) 2020 Change

(%) 2020 Change
(%) 2020 Change

(%) 2020 Change
(%) 2020 Change

(%)
Cereals and cereal

products 163.3 2.9 172.4 5.4 199.9 24.4 214.8 34.3 185.9 20.8 166.1 11.8 148.8 5.6 139.3 3.0

Milk and dairy products 297.1 1.0 306.9 2.9 350.9 20.1 373.1 26.3 341.2 16.3 318.5 12.6 299.2 9.7 270.8 2.0
Eggs 24.5 8.9 25.4 9.6 29.8 26.5 37.8 59.3 31.5 38.9 27.5 22.3 25.7 16.1 23.8 10.9

Sugar and sweets 25.2 1.5 23.3 2.1 30.1 30.6 36.1 52.4 27.8 34.9 23.5 24.9 18.8 13.6 17.5 1.4
Oils and fats 29.3 6.0 31.6 14.1 38.0 36.5 39.4 33.0 36.8 29.8 34.2 24.4 29.1 11.2 28.7 11.8
Vegetables 247.4 2.9 275.5 9.3 313.0 25.7 364.9 50.4 329.9 32.0 292.6 18.9 280.3 9.2 247.4 2.2

Pulses 14.2 5.3 14.0 12.0 20.0 62.7 16.9 48.8 13.6 32.1 12.0 20.9 10.0 12.8 9.8 16.0
Fruits 241.9 1.6 267.9 6.3 293.9 14.0 354.7 40.3 337.0 22.3 334.5 12.2 338.4 8.3 299.8 7.6

Meat and meat products 132.5 1.5 136.3 4.4 155.7 21.2 169.6 36.1 151.3 24.3 139.7 19.7 123.1 13.4 112.2 5.5
Fish and seafood 58.3 −1.5 62.7 2.9 67.8 9.1 80.1 28.0 76.9 29.8 70.3 16.6 66.1 12.3 59.3 8.2

Alcoholic Beverages 64.4 4.5 72.4 7.9 86.6 20.5 127.7 75.2 123.4 64.8 110.8 36.4 110.0 35.6 95.5 18.9
Non-alcoholic Beverages 295.6 0.7 321.3 5.1 354.1 12.9 396.7 28.9 402.4 23.3 399.0 14.0 410.6 8.5 393.7 9.7
Sauces and condiments 29.4 8.5 29.3 6.8 36.5 30.3 40.3 46.1 36.8 31.6 33.1 22.2 30.1 11.1 28.2 8.0

Ready-to-eat-meals 49.6 9.1 48.2 14.6 53.2 31.8 52.3 28.9 47.4 16.3 48.4 15.9 45.9 10.0 40.5 2.2
Appetizers 12.8 4.4 14.1 10.8 16.4 26.5 22.1 60.3 20.0 47.5 18.1 28.8 16.8 17.2 14.9 10.7

(
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3.2. Energy

Table 2 shows the energy content of the purchase in the first eight months of 2020 and
the percentage of change from the same months of the previous year, 2019. In accordance
with the amount of food purchased, an increase in the energy values was estimated for
the months of lockdown. The mean energy value was 2801 kcal/person per day in April
2020, which represents an increase of 771 kcal/person per day (+38%) compared to the
same month of 2019, according to household purchases. In March and May, the increase
was +528 kcal (+26.2%) and +520 kcal (+26.3%), respectively, and in June, it was +343 kcal
(+17.7%).

Table 2. Energy values estimated from food and beverages purchased in Spanish households in 2020
(kcal/person/day), and relative change with respect to 2019 (%).

JAN FEB MAR APR MAY JUN JUL AUG
Total 2020 2074 2174 2542 2801 2495 2281 2065 1904

Vs. 2019 (%) +3.9 +7.2 +26.2 +38.0 +26.3 +17.7 +10.4 +5.9
(
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The variation in mean energy value of food purchased in Spanish households (kcal/pe-
rson per day) across regions from January to August 2020 is shown in Figure 1. Consistently
with the increase in food purchases observed during lockdown for all the food groups and
in all regions, energy value was also increased. The highest average energy value was
observed in April, with large differences between regions: the highest value corresponded
to the Balearic Islands with 3355 kcal/person per day, and the lowest to La Rioja and
Extremadura, with 2436 and 2441 kcal/person per day, respectively. Although April was,
for most regions, the month with the largest increase in energy values, there were some
regions with a greater increase in March (Balearic Islands and Canary Island (+42%)) or
May (Extremadura (+45%)). Table S2 shows the energy estimated from food and beverages
purchased in Spanish households, and the relative change with respect to 2019, by region.
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In April, cereals and cereal products was the food group that contributed the highest
to the energy value (26%), followed by oils and fats, milk and dairy products and meat and
meat products (15% each), fruits (7%), and sugar and sweets, vegetables and ready-to-eat-
meals (5% each). The remaining groups accounted for less than 3% of the energy value.
This pattern was very similar in the other lockdown months, and there were few variations
with respect to 2019.

3.3. Diet Quality Indexes

Table 3 shows the distribution of macronutrients, sugars, alcohol and fats, expressed
as a percentage of the energy value of the purchased foods and beverages in Spanish
households in the first eight months of 2020. Overall, no big differences were observed
in the studied period in the distribution of energy sources. Alcohol and saturated fatty
acids rose slightly in April and remained increased until August. Over the study period,
carbohydrates were at the lower limit of the EFSA recommendations for 2019, while fats
were well above these recommendations [26].

Table 3. Macronutrients and alcohol distribution estimated from food and beverages purchased in
Spanish households in 2020 (% of the energy).

JAN FEB MAR APR MAY JUN JUL AUG
Proteins (%) 15.1 15.0 14.7 14.6 14.7 14.7 14.8 14.6

Fats (%) 39.7 39.8 39.6 39.8 40.4 40.7 40.1 40.6
SFA (%) 11.5 11.6 11.4 11.8 11.9 11.9 11.9 12.0

MUFA (%) 16.6 16.6 16.4 16.2 16.8 17.2 16.6 16.9
PUFA(%) 7.4 7.4 7.6 7.7 7.5 7.3 7.1 7.4

Carbohydrates (%) 42.2 42.1 42.6 42.0 41.2 41.0 41.6 41.4
Sugars (%) 16.6 16.6 16.4 17.0 17.2 17.4 17.9 17.7

Alcohol (%) 1.3 1.4 1.4 1.9 2.0 1.9 2.0 1.8
SFA: Saturated fatty acids, MUFA: Monounsaturated fatty acids, PUFA: Polyunsaturated fatty acids. (
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Regarding compliance with the nutritional goal for fibre in the Spanish population, the
increase estimated during lockdown (March 22.4 g, April 24.7 g, May 21.3 g and June 18.8 g),
did not reach the recommendation for the adult population (>25 g/day) [26], although it
improved in comparison to the average value of the year 2019 (16.6 g/day).

In relation to other fat quality indexes, the estimated amount of daily cholesterol in
the diet of these months (March 404 mg, April 468 mg, May 411 mg and June 375 mg)
was over the recommendations (<300 mg/day) [27]. The ratios PUFA/SFA and (PUFA
+ MUFA)/SFA showed values above 0.5 and 2.0, respectively, in all the months studied,
except July ((PUFA + MUFA)/SFA: 1.99). The highest values were observed in March,
reaching 0.67 and 2.11, respectively. In the same way, the vitamin E/PUFA ratio was within
the recommendations during all the studied period, with an average value of 0.59 [24,27].

Along with an increase in the purchases of all the food groups, there was an increase
in the absolute energy and nutrient values. With respect to nutrient density (amount
of nutrient per 1000 kcal), the results were diverse. Compared to 2019, during the first
eight months of 2020 (Table 4), a reduction was seen for calcium, iodine, zinc, selenium,
riboflavin, vitamin B12, vitamin D and vitamin A (especially retinol). Conversely, there was
an increase in fibre, sodium, folic acid, carotenes and vitamin E density. Alcohol content
per 1000 kcal increased by more than 20% with respect to 2019 from April to July.
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Table 4. Relative change in nutrient density (unit/1000 kcal) and alcohol (g/1000 kcal) estimated from food and beverages
purchased in Spanish households in 2020 with respect to 2019 (%).

JAN FEB MAR APR MAY JUN JUL AUG
Proteins −0.61 −1.17 −2.49 −1.74 −1.28 −0.49 0.34 −0.65

Carbohydrates −0.79 −1.30 0.58 −0.06 −2.19 −2.91 −2.34 −1.98
Starch −0.23 −0.46 4.38 0.44 −1.91 −2.58 −2.65 −1.76
Sugars −1.66 −2.55 −4.95 −0.78 −2.58 −3.37 −1.91 −2.28
Fibre 0.28 0.84 0.99 3.03 0.61 −1.49 −1.80 −1.28
Fats 1.20 1.84 0.63 −0.51 1.60 2.56 1.53 1.84
SFA 0.84 0.57 −1.68 0.39 1.55 1.53 2.07 1.13

MUFA 2.28 3.99 1.66 −1.92 2.16 4.50 2.20 2.80
PUFA −1.00 −1.01 1.71 0.69 0.57 0.23 −1.06 2.07

Cholesterol 0.31 −1.10 −5.34 0.18 0.05 0.36 1.44 −0.52
Oleic Acid −0.97 0.99 2.54 0.47 −0.14 2.80 1.57 5.26

w-3 −2.85 −2.85 2.92 2.38 −0.76 −0.67 −2.36 2.76
w-6 −4.47 −2.15 −3.50 −2.51 1.17 −0.16 2.34 1.30

C20:5 (EPA) −4.89 −4.08 −5.33 −8.34 5.33 −1.14 3.04 1.96
C22:6 (DHA) −7.27 −5.23 −5.98 −9.44 4.38 −2.68 1.97 0.61

Alcohol
−3.35 −0.10 −7.80 29.63 31.13 19.84 23.29 13.61

Minerals
Calcium 0.04 −1.60 −3.64 −2.51 −1.97 −1.38 0.05 −2.00

Iron −0.30 −0.45 −2.19 −0.12 0.37 0.00 −0.04 −0.45
Iodine −3.50 −3.68 −1.60 −6.55 −6.33 −1.95 0.41 −3.68

Magnesium −0.15 0.13 −0.73 0.68 −0.08 0.09 0.25 0.00
Zinc −0.05 −0.89 −3.65 −2.08 −1.92 −1.32 −0.56 −1.25

Sodium −1.36 0.11 1.96 3.06 −0.81 0.69 −3.11 2.00
Potassium −1.24 −0.22 −1.66 1.09 0.06 −0.14 0.19 −1.30

Phosphorus 2.18 −0.08 −1.95 0.83 0.75 0.12 0.83 0.05
Selenium −1.34 −1.53 −3.51 −3.96 −2.11 −3.05 −1.31 −0.70

Vitamins
Thiamine −1.21 −0.77 −1.70 0.53 −1.38 −0.76 −0.27 −0.48
Riboflavin −1.11 −2.02 −4.63 −2.60 −2.50 −1.03 0.79 −1.70

Niacin −0.48 −0.77 −2.01 −1.87 −0.82 0.26 1.24 −0.37
Vitamin B6 −1.32 −0.45 −1.45 0.68 −0.22 −0.12 0.89 0.03

Folates 0.01 −0.07 −0.95 3.97 1.66 −0.96 −0.66 −0.79
Vitamin B12 0.17 −2.89 −5.74 −6.27 −2.45 −1.66 2.59 −0.69
Vitamin C −1.37 −0.65 −6.94 3.40 0.60 −2.20 −1.10 −1.64
Vitamin A −2.40 −9.73 −7.24 −4.02 1.40 −0.63 3.84 −2.28

Retinol −4.45 −15.53 −10.73 −12.50 −3.28 −2.54 7.36 −4.49
Carotenes 0.32 −0.48 −2.54 8.08 7.26 1.13 0.00 −0.03
Vitamin D −2.45 −1.28 −3.66 −8.78 2.57 −3.02 2.14 −0.02
Vitamin E −0.34 −0.10 1.67 2.10 2.41 0.63 −2.46 1.64

Colour gradient, from (
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Iodine −3.50 −3.68 −1.60 −6.55 −6.33 −1.95 0.41 −3.68 

Magnesium −0.15 0.13 −0.73 0.68 −0.08 0.09 0.25 0.00 

Zinc −0.05 −0.89 −3.65 −2.08 −1.92 −1.32 −0.56 −1.25 

Sodium −1.36 0.11 1.96 3.06 −0.81 0.69 −3.11 2.00 

Potassium −1.24 −0.22 −1.66 1.09 0.06 −0.14 0.19 −1.30 

Phosphorus 2.18 −0.08 −1.95 0.83 0.75 0.12 0.83 0.05 

Selenium −1.34 −1.53 −3.51 −3.96 −2.11 −3.05 −1.31 −0.70 

 Vitamins 

Thiamine −1.21 −0.77 −1.70 0.53 −1.38 −0.76 −0.27 −0.48 

Riboflavin −1.11 −2.02 −4.63 −2.60 −2.50 −1.03 0.79 −1.70 

Niacin −0.48 −0.77 −2.01 −1.87 −0.82 0.26 1.24 −0.37 

Vitamin B6 −1.32 −0.45 −1.45 0.68 −0.22 −0.12 0.89 0.03 

Folates 0.01 −0.07 −0.95 3.97 1.66 −0.96 −0.66 −0.79 

Vitamin B12 0.17 −2.89 −5.74 −6.27 −2.45 −1.66 2.59 −0.69 

Vitamin C −1.37 −0.65 −6.94 3.40 0.60 −2.20 −1.10 −1.64 

Vitamin A −2.40 −9.73 −7.24 −4.02 1.40 −0.63 3.84 −2.28 

Retinol −4.45 −15.53 −10.73 −12.50 −3.28 −2.54 7.36 −4.49 

Carotenes 0.32 −0.48 −2.54 8.08 7.26 1.13 0.00 −0.03 

Vitamin D −2.45 −1.28 −3.66 −8.78 2.57 −3.02 2.14 −0.02 

Vitamin E −0.34 −0.10 1.67 2.10 2.41 0.63 −2.46 1.64 

* Colour gradient, from (◼) highest to (◼) lowest density. (◼) State of alarm period. SFA: Saturated fatty acids, MUFA: 

Monounsaturated fatty acids, PUFA: Polyunsaturated fatty acids. EPA: Eicosapentaenoic acid, DHA: Docosahexaenoic 
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Cereals and cereal 

products 
163.3 2.9 172.4 5.4 199.9 24.4 214.8 34.3 185.9 20.8 166.1 11.8 148.8 5.6 139.3 3.0 

Milk and dairy 

products 
297.1 1.0 306.9 2.9 350.9 20.1 373.1 26.3 341.2 16.3 318.5 12.6 299.2 9.7 270.8 2.0 

Eggs 24.5 8.9 25.4 9.6 29.8 26.5 37.8 59.3 31.5 38.9 27.5 22.3 25.7 16.1 23.8 10.9 

Sugar and sweets 25.2 1.5 23.3 2.1 30.1 30.6 36.1 52.4 27.8 34.9 23.5 24.9 18.8 13.6 17.5 1.4 

Oils and fats 29.3 6.0 31.6 14.1 38.0 36.5 39.4 33.0 36.8 29.8 34.2 24.4 29.1 11.2 28.7 11.8 

Vegetables 247.4 2.9 275.5 9.3 313.0 25.7 364.9 50.4 329.9 32.0 292.6 18.9 280.3 9.2 247.4 2.2 

Pulses 14.2 5.3 14.0 12.0 20.0 62.7 16.9 48.8 13.6 32.1 12.0 20.9 10.0 12.8 9.8 16.0 

Fruits 241.9 1.6 267.9 6.3 293.9 14.0 354.7 40.3 337.0 22.3 334.5 12.2 338.4 8.3 299.8 7.6 

Meat and meat 

products 
132.5 1.5 136.3 4.4 155.7 21.2 169.6 36.1 151.3 24.3 139.7 19.7 123.1 13.4 112.2 5.5 

Fish and seafood 58.3 −1.5 62.7 2.9 67.8 9.1 80.1 28.0 76.9 29.8 70.3 16.6 66.1 12.3 59.3 8.2 

Alcoholic Beverages 64.4 4.5 72.4 7.9 86.6 20.5 127.7 75.2 123.4 64.8 110.8 36.4 110.0 35.6 95.5 18.9 

Non-alcoholic 

Beverages 
295.6 0.7 321.3 5.1 354.1 12.9 396.7 28.9 402.4 23.3 399.0 14.0 410.6 8.5 393.7 9.7 

Sauces and condiments 29.4 8.5 29.3 6.8 36.5 30.3 40.3 46.1 36.8 31.6 33.1 22.2 30.1 11.1 28.2 8.0 

Ready-to-eat-meals 49.6 9.1 48.2 14.6 53.2 31.8 52.3 28.9 47.4 16.3 48.4 15.9 45.9 10.0 40.5 2.2 

Appetizers 12.8 4.4 14.1 10.8 16.4 26.5 22.1 60.3 20.0 47.5 18.1 28.8 16.8 17.2 14.9 10.7 

(◼) State of alarm period (from March 14 to June 21). 
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4. Discussion

In our study, we observed a change in the food purchase pattern in Spanish households
during the state of alarm period (14 March to 21 June 2020) compared to the same months
of 2019. These changes, characterized by an increase in purchases of all the food groups,
took place mainly in April and May, corresponding to the strictest lockdown in Spain,
although pulses and oils purchases rose in February, and some changes were still observed
after June. However, overall purchases did not return to the values of 2019 in any of the
months studied. In terms of quality of the diet, there were no differences in macronutrient
distribution, and nutrient density increased for some nutrients while it decreased for others.

As expected, from March to June 2020, with respect to 2019, there was an increase in
the purchase of all food groups, overall and by region. In other European countries, such
as Denmark, Slovenia or Germany, this increase was not observed in all food groups [8].
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Between February and August 2020, a decrease in the purchase of non-perishable
products is observed, but this decrease was not linear, and instead, there was an increase
during the months of lockdown. On the other hand, in the perishable food groups such as
vegetables, fish or eggs, there was also an increase during the lockdown, but the decrease
between February and August was not so marked. This difference may be due to several
factors, including the higher frequency of meals made at home due to restaurants’ closure
during the lockdown, and the compulsive purchase and stockpiling of non-perishable
foods such as pulses, canned food, bottled water or beer due to the fear of food shortages
at the beginning of the pandemic. The different behaviours in the purchase of perishable
and non-perishable products could represent a consequence of the excess of non-perishable
products purchased during the lockdown and the confinement softening phase, which
had still not been consumed at the end of the study period, rendering their purchase
less necessary than that of perishable foods. A different pattern of fresh and non-fresh
food shopping was observed in other European countries, such as Germany, Denmark,
Slovenia and Italy, where a greater decrease was observed in the purchase of fresh products
compared to non-fresh products [8,28]. Nevertheless, seasonal trends in dietary patterns
may also have contributed to this finding.

As the lockdown period advanced, sales of products related to home baking, such
as flour or yeast, significantly increased in supermarkets (+147%), as highlighted in the
”Balance of Distribution and Mass Consumption in Spain” study carried out by Kantar, a
data and consulting company [29]. In line with these observations, during the lockdown,
the consumption of desserts and homemade cakes increased [30]. Concretely, in the week
when the state of alarm was declared in Spain, March 9 to 15, purchases increased by
21% [7].

In the case of appetizers and alcoholic and non-alcoholic beverages, their purchases
increased during lockdown, with respect to the same months of 2019, and remained high
until August. Appetizer purchases nearly doubled between January (12.8 g/person/day)
and April 2020 (22.1 g/person/day), in contrast to the same period of 2019, when they
remained constant (January 12.2 g and April 13.8 g/person/day). An increase in the
consumption of appetizers was also observed in other Spanish studies carried out during
the lockdown [19], as well as in other countries such as Poland [31], Italy [12] or France [32],
although other studies found no change or even decreases [33]. This increment in the
purchase of appetizers is probably due to the desire to continue with some socialization
habits that people did outdoors before the pandemic [28]. These changes were consistently
observed in different regions, with small differences among them.

There are big differences in food consumption patterns between 2019 and 2020, with
a high reduction in the consumption of food and beverages in bars and restaurants as a
consequence of movement and economic activity restrictions and fear of being infected.
Therefore, to evaluate changes in population habits between these years, the contribution
of food consumption outside homes to the global diet should be considered. According to
the limited data published by the FCS on extra-domestic consumption, in 2019, the sum of
household plus extra-domestic purchases was still lower than household purchases during
lockdown in 2020. It can be highlighted, for example, that household food purchases in
April 2020 were 30–40% higher than the sum of household and extra-domestic purchases
in April 2019 for food groups such as sugars and sweets, oils and fats, fruits, vegetables
and appetizers, and more than 65% higher for eggs, and sauces and condiments [34].

With respect to alcoholic beverages, household purchases during the first state of
alarm in 2020, were 30% lower than the sum of household and extra-domestic purchases
during the same period in 2019. Reductions in alcohol consumption, were also found in
other studies [18,33]. In the context of the recently updated definition of the limits for
low-risk alcohol consumption (20 g/day for men and 10 g/day for women) in Spain [35],
the average amounts purchased during the lockdown were under these limits (March
4.94 g, April 7.58 g and May 7.04 g and June 6.19 g), although they were much higher
than the 2019 average household purchases (4.37 g/p/d). However, even if the total alco-
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hol purchases diminished, monitoring future trends in household purchases of alcoholic
beverages would be important, in order to avoid the purchase of alcoholic beverages for
consumption at home becoming a new habit, which could lead to increases in alcohol
consumption over time.

Changes in food purchase and consumption habits during the COVID-19 pandemic
have also been observed in other European countries, although the results are heteroge-
neous. Some of the studies report improvements and others report worsening diets. In Italy,
the lockdown highly affected food choice behaviours, leading to positive and sustainable
purchase and consumption habits [13,36]. In the PLACE-19 study, in Polish adolescents,
the authors concluded that the COVID-19 pandemic may have changed the food choice
determinants, increasing the importance of health and weight control while reducing
the role of mood and sensory appeal [15]. These may be interpreted as positive changes
promoting a healthy diet. On the other hand, other studies found more ambiguous results.
Increased intake of fruits, pulses and fish, and diminished consumption of sweets, grains,
nuts and dairy products, but no changes in overall adherence to the MD, were observed
among students in Croatia [37]. In another survey, carried out in several English-speaking
countries (Island of Ireland, Great Britain, United States, and New Zealand), positive
cooking-related practices and increases in fruit and vegetable intake were found, while
an increase in saturated fat intake was also observed [17]. A limitation of self-reported
data about perceived changes in the quality of the diet is that they depend on participants’
nutritional knowledge, and the perception of a better diet does not necessarily imply an
improvement in nutritional quality.

The assessment of the energy and nutrient content of the food and beverage purchases
made by the Spanish population, overall and by region, showed that there was a significant
increase in the energy content during lockdown, reaching a general increment of 38% in
April 2020 compared to 2019. An average energy value of 2801 kcal/person per day was
estimated during the month of April 2020, which represents an increase of 771 kcal/person
per day. Likewise, although to a lesser extent, in the other months of lockdown, there
was also an increase in energy values. Even though food purchases do not equal food
intake, mainly due to food waste, it has been reported that household food purchases,
when collected exhaustively, are a reasonably accurate estimate of diet quality [38]. On the
other hand, it is also important to highlight that the energy needs of the population during
lockdown were, on average, lower than in 2019, due to people having lower mobility and a
reduction in physical activity [30,39]. If we compare April 2020 with the average energy
values of previous years in Spain, we can see that this figure is close to those of the Spanish
population from 1981 to 2006 (1981: 2914 kcal/person/day; 2000: 2730 kcal/person/day;
2006: 2761 kcal/person/day), but it is much higher than in more recent years (2009:
2217 kcal/person/day; 2011: 2075 kcal/person/day) [4,40]. Other studies have estimated
that the average energy intake in Spain in 2013 was 1810 kcal/person per day, taking into
account extra-domestic consumption and food waste [41]. To our knowledge, few studies
have assessed changes in energy values during the pandemic. In the NutriNet-Santé
cohort, a reduction in energy values was found with respect to estimates from 2017 to
2019 [32]. More studies would be needed to assess whether there are some common
patterns associated with lockdowns, or, on the contrary, whether changes are country- or
even region-specific.

In relation to the quality of the diet, macronutrients’ distribution, expressed as per-
centage of the energy, showed, in all the months studied, a high contribution of fats, at
the expense of carbohydrates. No remarkable change was observed associated with the
lockdown. In Spain, the percentage contribution of carbohydrates has been decreasing
steadily since 1964, when it was in line with the recommendations [4].

With respect to dietary fat quality indicators such as PUFA/SFA and (PUFA + MUFA)/
SFA ratios, a positive aspect that should be maintained was the high proportion of MUFA,
due to the common consumption of olive oil in Spain [42]. On the other hand, SFA seemed
to rise slightly during the studied period. The PUFA/SFA and (PUFA + MUFA)/SFA
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relationships show an improvement during the month of March, 0.67 and 2.11 respectively,
compared to March 2019, when they were 0.65 and 2.04, respectively.

As regards as nutrient density (nutrient amount/1000 kcal), it decreased for some
nutrients while it improved for others. If we compare the data obtained in 2020 with the
year 2019, nutrient density was reduced for calcium, iodine, zinc, selenium, riboflavin,
vitamin B12, vitamin D and vitamin A, especially retinol. On the contrary, the density
of fibre, sodium, folic acid, carotenes and vitamin E increased. In the case of alcohol
content per 1000 kcal, a remarkable 20% increase started in April and remained until July.
Among the nutrients whose density decreased, vitamin D should be highlighted, as due
to the reduced sun exposure the population faces during lockdown, the risk of vitamin D
deficiency could be increased, and low levels of this vitamin have been related to several
adverse health consequences, including more severe COVID-19 [43,44].

The limitations of this research include the use of a secondary data source, with only
aggregated data (mean values) freely available, lacking information on statistical dispersion
and uncertainty. The lack of information at the individual level prevents the realization of
analyses that account for other variables that could have an influence on dietary changes.
It is also important to highlight that the analysed data correspond exclusively to household
purchases, and, therefore, extra-domestic consumption, e.g., meals in restaurants, was
not considered. Unfortunately, the data available about extra-domestic consumption in
Spain are gathered using a different methodology and cannot be directly accumulated to
household purchase data. Lastly, our estimates of energy values and nutrient density have
not taken food waste into account, and could, therefore, overestimate real values.

Our study has also some strengths, notably that it is based on data collected from a
nationwide representative sample of the Spanish population, collected following a method-
ology that has been established for decades. Additionally, the prospective nature of the
FCS, gathering purchase data provided by a rather constant group of households across
the years, allowed us to analyse data that were collected before the pandemic, overcoming
biases associated with the subjective perception of changes in the diet. Likewise, we were
able to make month-by-month comparisons between purchases before and during the
pandemic, reducing the impact that seasonal variability in dietary habits may have when
comparing different months. Lastly, we analysed the change in the nutritional quality of
the diet, providing relevant information that is still not widely available in relation to the
COVID-19 pandemic.

5. Conclusions

Food purchase patterns in Spanish households changed greatly during the months of
lockdown and, to a lesser extent, afterwards, with an increase in the purchase of all food
groups, especially alcoholic beverages, appetizers, eggs, sugar and sweets, vegetables and
pulses. In relation to macronutrient distribution, sugars, alcohol, and fats, expressed as
percentage of the energy, did not vary with respect to 2019. Nutrient density showed both
favourable and unfavourable changes, depending on the specific nutrient.

According to our results and those published by other authors, the COVID-19 pan-
demic and the restrictions implemented by most countries to control it have been associated
with dietary changes in the population. Although heterogeneous results have been re-
ported from different countries when analyzing specific food groups, most of them found
that a significant proportion of the population increased food purchases or overall intake.
Our results, based on exhaustive, prospectively collected purchase data, do not support
the hypothesis of an improvement in the quality of diet during lockdown compared to the
same period of 2019.

Therefore, it is necessary to continue with the surveillance of the quality of diet
during the pandemic, especially through the different epidemic waves and lockdown
scenarios, in order to quickly detect possible deleterious dietary changes and establish
preventive measures accordingly. In this sense, it would be very important to deepen
into our understanding of the factors associated with negative and positive changes in
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diet, to identify groups more prone to acquiring unhealthy habits, and to promote factors
associated with positive dietary changes.
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