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ARTICLE INFO ABSTRACT

Keywords: Italy was the first European country struck by the COVID-19 epidemic and experienced a national lockdown. This
ME?I study explored the effect of lockdown on the perception of any meals prepared and/or conducted at home (home
]élc];:/"é 10 meals) and investigated which variables played a role in this. A group of Italians (n = 3,060) not suspected/

Cooking dynamism
Food engagement
Conviviality

diagnosed as having COVID-19 (18-91 years old; 33% males) completed an online survey during the first
lockdown (April 2020).

Liking for home meals either increased (51% of the population) or did not vary (43%), while it decreased for
only 6% of respondents. Total meal intake similarly either increased (51%) or remained unchanged (33%). Core
variables describing meal perception (Liking for meal, Pleasure in meal preparation, Meal duration, Meal Time,
Overall food intake, Snack intake) were positively associated with each other.

Two clusters with different perceptions of home meals were found, characterised by an increased appreciation
(Cl1, 61%) and an unchanged appreciation (Cl2, 39%), respectively. In the acute phase of lockdown, increased
meal pleasure was associated with home togetherness (not living alone), cooking with others more often, having
high cooking dynamism (use of different kitchen tools, engaging in online food-related activities like using online
recipe/website for cooking, use of ready-to-eat meal delivery), and being young, a student or a worker (CI1).
Conversely, C12 showed an unchanged meal pleasure, and it was mostly associated with living alone (before and
during lockdown), being elderly, retired, widowed, having a low degree of cooking-related activities and
dedicating a small weekly budget to food. Variables strictly describing the meal were discussed. Lockdown did
not homogenously affect the population in terms of meal pleasure, and high enjoyment of meals was related to
high meal involvement. Younger subjects seemed to be more resilient and appreciated meals more due to high
cooking dynamism, food-related activities and togetherness. Public health policies could consider these outputs
to set up interventions that use meal-dedication activities to increase meal pleasure in vulnerable targets or in
subjects experiencing poorly appreciated diets in similar future stressful situations.

1. Introduction

In December 2019, the SARS-CoV-2 virus emerged and caused
COVID-19 disease, which was declared a pandemic by the World Health
Organization on 11th March 2020. Italy was the first European country
to face the COVID-19 pandemic, and the Italian government decided to
reduce the risk of infection within the Italian population by establishing
the first national lockdown, in force from 9th March to 18th May 2020.
The lockdown imposed several restrictions, aiming to limit physical
social interaction and the mobility of people though the confinement of
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people in their own homes.

Although isolation conditions are considered a necessary measure to
protect public health during a pandemic, the first available scientific
evidence has indicated that lockdowns can dramatically impact on all
fields of life and behaviour from several perspectives (e.g. psychological,
social and economic). Among these, alterations in psychological and
emotional responses are able to influence food behaviours in the whole
population (Wang et al., 2020); particularly, the COVID-19 pandemic
has severely impacted the mental health of older adults (De Pue et al.,
2021). Although evidence is still accumulating, several studies have
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already shown the impact of the COVID-19 pandemic and lockdown on
food habits. Considering the impact of the epidemic and the related
confinement, studies on consumer behaviour have been conducted in
several European countries, including The Netherlands (Poelman et al.,
2021), Spain (Laguna et al., 2020; Sanchez-Sanchez et al., 2020) and
Italy (Cavallo et al., 2020; Scacchi et al., 2021; Scarmozzino & Visioli,
2020), as well as in other geographical areas like China (Wang et al.,
2020), the USA (Powell et al., 2021) and Qatar (Hassen et al., 2020).

One of the main dimensions explored was food consumption and
dietary patterns in relation to the COVID-19 situation. Most papers
focused on changes in the frequency of consumption of specific classes of
food (Di Renzo et al., 2020; Hassen et al., 2020; Sanchez-Sanchez et al.,
2020; Scarmozzino & Visioli, 2020), on self-reported food consumption
(Scarmozzino & Visioli, 2020), on food purchasing (Scacchi et al., 2021)
or on compliance with healthy diet patterns (Jaeger et al., 2021; Molina-
Montes et al., 2021). A relevant paper recently compared the changes in
the eating behaviours of the adult population across 16 European
countries (Molina-Montes et al., 2021). Indeed, the impact of COVID-19
on food behaviours differed from one country to another, depending not
only on the epidemiological situation, but also, among other factors, on
the level of socio-economic development (Hassen et al., 2020). More-
over, a study conducted on the Italian population investigated the var-
iations in consumption patterns regarding sales, sales channels and
consumption resilience for specific classes of food (Cavallo et al., 2020).
Food waste production in households during the COVID-19 pandemic
has also been explored (Filho et al., 2021; Scacchi et al., 2021), showing
43% and 53% increases in food waste and plastic packaging, respec-
tively (Filho et al., 2021).

The impact of COVID-19 has been studied with regard to emotional
eating, emotion dysregulation and impaired abilities to identify emo-
tions (alexithymia) (McAtamney et al., 2021). Since it is known that
anxiety affects food intake (Scarmozzino & Visioli, 2020) and it has been
observed that greater levels of depression during the pandemic were
associated with changes in eating behaviours (McAtamney et al. 2021),
it is plausible to hypothesise that the stressful pandemic situation (due to
emotional uncertainty, fear, etc.) would have consequently affected also
the affective response to food in relation to home meals. To the best of
our knowledge, the current study is the first to explore in depth the
perception of home meals during the first Italian COVID-19 lockdown
and to link these changes to many sociological variables that could
explain diversity in meal perception, thus allowing for the profiling of
different groups with different meal perceptions. Of note, the data were
collected during the acute phase of lockdown, which is a strength of the
study since many published retrospective studies took place later in the
summer of 2020 (and so are more prone to memory bias when self-
reporting). In general, all the above-mentioned studies, including the
current one, contribute to creating a body of evidence that can help to
better understand which factors affected food and cooking-related be-
haviours during the COVID-19 pandemic. Since the COVID-19 pandemic
may be representative of a global stressful situation of social confine-
ment and the stressful situation may have a detrimental effect on food
behaviours and diet, the effects observed during lockdown and the
derived data can contribute to reacting critically and more efficiently in
the future in similar stressful situations. Solutions that minimise the
negative effects of forced confinement at home may be suggested based
on new insights (e.g., trying to minimise the condition of being alone,
facilitating cooking-related activities, etc.).

The moment of the meal (especially family meals conducted in the
home environment) represents an important phase of the day in Medi-
terranean culture (de la Torre-Moral et al., 2021), both because of
experiencing pleasure from eating food, but also because of the function
of socialising and promoting togetherness during the meal (Alm et al.,
2015; Berge et al., 2018; Eck et al., 2019). Due to the pandemic situa-
tion, lockdown may have modified the satisfaction derived from meal
preparation and consumption. In general, each meal can be seen as an
interaction among three main factors: the person consuming the meal
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(including the company and aspects related to socialisation), the dish
consumed (type, quantity and choices available, etc.) and the environ-
ment in which the meal takes place (ambience or context) (Stroebele &
De Castro, 2004). Many studies have shown the importance of the
context of consumption and the environment on behaviours and food
choices (Divert et al., 2015; Meiselman et al., 2000), and the importance
of commensality (defined as ‘eating together with others’) on the
perception of the meal (Cho et al., 2015). For example, the nature and
the number of the tablemates influences food intake and, typically, the
greater the degree of knowledge of the tablemate, the greater the degree
of relaxation of the person and consequently the ease in consuming food
(Stroebele & De Castro, 2004), with family seeming to be the most
important meal commensal (Scander, Wiklund, et al., 2021). Moreover,
the greater the degree of crowding in an environment, the greater the
number of calories ingested (Hock & Bagchi, 2018). Additionally, the
amount of time available to consume the meal can affect what is eaten:
subjects in a rush tend towards more unhealthy dietary intake, thus
influencing our food behaviours (Cohen et al., 2015). Therefore, in
general, appreciation of the meal can become an influencing factor on
other eating behaviours that, at a more macroscopic level, change our
eating habits and the amount of food eaten. In recent decades, due to the
intense rhythms of life due to work, family duties and various commit-
ments, meals are not always experienced serenely and perceived as a
pleasant moment (for example due to a lack of sufficient time to cook or
eat or due to the limited availability of pleasant dishes, etc.). Thus,
depending on how the complex factors mentioned above are combined,
different levels of satisfaction with the meal can be generated.

During the first COVID-19 lockdown, the necessary isolation in one’s
home could have modified the context of meal consumption in terms of
several variables (such as the nature and number of tablemates and time
availability), which could have positively or negatively changed the
perception and appreciation of meals. However, the direction of change
was not predictable a priori. For example, the appreciation of meals
could have been increased due to the greater amount of time available to
prepare meals or decreased due to the negative emotional state poten-
tially caused by isolation.

In general, some limitations were observed in previous studies
focusing on the effect of the COVID-19 lockdown on food behaviours,
such as the fact that the behaviours observed among consumers were
considered to be homogenous (without segmenting or characterising
patterns according to sub-groups) with the risk of underestimating po-
tential differences in the population (Scarmozzino & Visioli, 2020).
Moreover, some case studies were conducted on limited samples (Powell
et al., 2021) and recent studies have stated the need to extend these
investigations to a larger and more varied population to understand the
implications of lockdown on consumers’ food habits (Snuggs &
McGregor, 2021). Indeed, home food practices and behaviours
(including the act of cooking, the act of eating during meals and outside
meals, i.e. snacking, etc.) are particularly worthy to be investigated due
to the incredibly sudden increase in staying at home due to the re-
strictions imposed by governments.

To the best of the authors’ knowledge, none of the currently pub-
lished studies have focused specifically on the perception of ‘home
meals’, intended as any meal prepared and/or consumed at home during
the first COVID-19 lockdown. Thus, home meals included the main
meals (breakfast, lunch, dinner) and snacking outside meals, and
comprised both those meals self-prepared at home by respondents and
meals prepared by someone else or delivered to the home (e.g. ready-to-
eat meals provided by bars, restaurants or catering). Apart from
breakfast, the classical Italian main meals (e.g., lunch or dinner) tradi-
tionally include a starter, a first course, a second course and eventually a
dessert. Nowadays, both lunch or dinner may consist of a reduced
version of these traditional meals, having one single main dish or
sometimes two dishes. The current study aimed: I. to explore if and how
lockdown changed the perception of home meals described by several
variables (such as Liking for meals, Pleasure in meal preparation,
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Overall meal intake, Snack intake, Meals duration, Meal Time); II. to
understand which variables were mostly related to this variation in
perception of home meals; III. to explore if groups with different meal
perceptions can be outlined. We hypothesised that changes in liking for
meals experienced during the first lockdown were not homogenous in
the Italian population and that the perception of home meals was
differently affected in population groups with different characteristics.

2. Methods
2.1. Questionnaire

An online survey was designed in the Italian language using the
QualtricsXM® software (Provo, UT) and administered via email and
social networks (Facebook, LinkedIn and WhatsApp). The questionnaire
included 47 questions including different sections (Table 1 of the Sup-
plementary Data). The first part of the survey was dedicated to the
collection of demographic data (gender, age, nationality, region), socio-
economic data (marital status, educational qualification, number of
people in the family unit, number of cohabitants during quarantine,
number of members under the age of 16, profession, annual gross in-
come) and anthropometric characteristics (weight, height). The second
section of the survey consisted of questions relating to established eating
habits (diet, frequency of consumption of fresh food, local products,
organic products). In the third part of the survey, attention was paid to
the practices generally adopted before the lockdown concerning the
channels used for food to be purchased, the methods and costs of food
procurement and the preparation of meals. The same questions were
asked again in the fourth section of the questionnaire, asking this time to
refer to the behaviours adopted during the lockdown period. Finally, in
the fifth section, six variables (called ‘core’) describing the perception of
home meals were queried concerning how behaviour regarding meals
changed during lockdown compared to the previous period. The six core
variables were: liking for home meals (Liking for meals), pleasure in
meal preparation (Pleasure in meal preparation), overall daily food
intake during meals (Overall meal intake), snacking outside meals
(Snack intake), overall daily meal duration (Meal duration) and time at
which the meal was scheduled (Meal time). The question for these core
variables was ‘How did the ... change comparing the current situation of
lockdown to the situation of before the lockdown?’ employing a seven-point
scale (1 = much decreased, 4 = unchanged, 7 = much increased). Since,
in general, pleasure associated with a meal includes the enjoyment of
the food eaten and the appreciation of the situation as a moment for
socialisation and eating together (‘commensality’; Cho et al., 2015;
Scander, Yngve, et al., 2021), in the current study, ‘pleasure associated
with a meal” was mostly considered as the combination of the two core
variables (‘pleasure in meal preparation’ and ‘liking for meals eaten’).
All variables labelled with an initial 'L_’ indicate data from lockdown.
The questionnaire was run for 26 days in the central part of the first
Italian lockdown (from 08/04,/2020 to 03/05/2020). The starting day of
data recording coincided with the so-called ‘phase 1’ of lockdown,
characterised by severe travel restrictions throughout the national ter-
ritory imposed by the Italian government, while data collection stopped

Table 1
Distribution of core variables (related to home meal liking) in the population (n
= 3060).

Variable Decreased* (|)  Unchanged (=)  Increased* (1)
Liking for meals 172 (6) 1323 (43) 1565 (51)
Pleasure in meal preparation 246 (8) 1105 (36) 1709 (56)
Overall meal intake 496 (16) 1000 (33) 1564 (51)
Snack intake 702 (23) 1449 (47) 909 (30)
Meal duration 194 (6) 1526 (50) 1340 (44)
Meal time 706 (23) 1507 (49) 847 (28)

Note: percentages are expressed in brackets. *For the variable ‘Meal time’,
*decreased’ and ’increased’ were respectively "anticipated’ and 'postponed’.
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the day before the start of ‘phase 2’ of national limitations, in which the
restrictive mobility measures were partially relaxed. Questionnaires
required approximately 10-25 min to be completed.

2.2. Respondents

A total of 4,364 subjects accessed the questionnaire, out of which
3,168 completed the survey. After the removal of respondents not
complying with the inclusion criteria, 3,060 final respondents were
included in the final matrix (33% males, age range 18-91 years, mean
age: 45 years; see Appendix A - Supplementary Data Table 1). Inclusion
criteria were: 1. To have completed the questionnaire; II. To be at least
18 years old; III. Not being suspected/currently having COVID-19; IV.
Living in Italy for at least two years; V. Having spent from 5 to 60 min
completing the questionnaire. The study was approved by the Ethics
Committee of UNISG (Ethics Committee Proceeding n. 2020.01). The
work was carried out in accordance with the international ethical
guidelines for research involving humans established in the Declaration
of Helsinki. All subjects provided informed consent before answering the
questionnaire.

2.3. Data analysis

Associations among categorical variables were assessed though
Pearson’s y? test of independence. For three variables related to relevant
food behaviours (frequency of grocery shopping; weekly food expense in
€; frequency of cooking together at home) we computed overall trends
(decreased, increased and unchanged) as a percentage of all re-
spondents. Moreover, for the same three variables, we computed the
percentage variation of each level, defined as the difference between
subjects choosing that level to describe their behaviour during the
lockdown minus the percentage of subjects choosing that level before
lockdown (A% = during the lockdown - before lockdown; e.g.: A% daily
grocery shopping = % subjects choosing daily grocery shopping to
describe their behaviour during lockdown - % subjects choosing daily
grocery shopping to describe their behaviour before lockdown). Positive
and negative A% values indicated an increase and a decrease, respec-
tively, in the level during confinement. A multiple correspondence
analysis (MCA) was conducted to study the relationship among variable
levels (class of answer), including all variables as active. In MCA, the
core variables were included and variables that mostly affected the
liking of the meal (the impact of each variable on liking of the meal was
evaluated by computing double entry matrices between Liking for meals
and each of the other variables and by measuring, for each combination
of variables, the frequencies of each level).

A hierarchical clustering on principal components (HCPC) was then
conducted on dimensions obtained by MCA, adopting Ward’s criterion
to segment individuals based on their different behaviours considering
variables before and during lockdown. The obtained clusters are
described in the text according to the dimensions of the MCA that were
associated with the highest variability according to the v-test (Husson
et al., 2010). Clusters were then characterised by the y 2 test.

To characterise the clusters, the following percentages were
computed separately for each cluster and for each variable: the per-
centage of subjects belonging to each variable’s level (‘cluster/level’; the
sum of all cluster/level must give 100 in each cluster) and the per-
centage of how much the variable’s level is represented within each
cluster (’level/cluster’, suggesting how the level is quantitatively rep-
resented in the cluster). In the text, the symbols ‘1’, ‘|’, and ‘=" are
associated with a variable level to indicate an increase, decrease and
unchanged, respectively. The variable ‘cooking together’ in the text
refers to ‘with family, friends, housemates, etc.’.
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3. Results

3.1. Variations in meal perception during the COVID-19 lockdown
according to core variables describing the meal

The distribution of core variables describing the perception of meals
during lockdown is shown in Table 1. Liking for meals showed two
major trends: mainly increased or unchanged, while a decrease in meal
liking was observed only in a minority of the population. Similarly,
overall food intake during meals increased for about half of the popu-
lation and did not change for one third of the respondents. Food intake
outside of meals (Snack intake) was unchanged, increased and
decreased, respectively, for about half, one third and one fourth of the
subjects, so it mostly did not vary. Half of the participants declared that
meals during lockdown had the same duration than before lockdown,
while 44% of subjects answered that meals lasted longer. For almost half
of respondents, the time at which the meals took place remained un-
changed, while the rest of respondents were equally distributed between
those subjects who anticipated and those who postponed.

Considering the associations among core variables, Liking of meals
was positively associated with the other core variables (Fig. 1), sug-
gesting that subjects who increased their liking for meals also had an
increase in Pleasure in meal preparation, in Overall food intake, and in
Meal duration. Weaker associations were observed between Liking for
meals and Snack intake, and between Liking for meals and Meal time,
meaning that a change in the appreciation of home meals did not
strongly impact on the amount of food eaten outside of meals (as snacks)
nor on the time at which the meal took place.

Liking for meals

Liking for meals
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3.2. Variation in food-related behaviours during and before lockdown

Fig. 2 (a-c) shows the variation in three relevant food-related be-
haviours (frequency of grocery shopping; weekly expenses for food
products in €; frequency of cooking together in the home environment)
before and during lockdown in the population (expressed as A%).
Moreover, the overall trends of these variables are shown in Fig. 2d,
suggesting that the frequency of grocery shopping mostly decreased
(58%) during lockdown in this population, an expected consequence of
governmental restrictions (limiting activities outside the home). Most
respondents who normally went grocery shopping two or three times per
week reduced this to once a week or even less frequently (Fig. 2a). The
weekly expenses for food remained substantially unvaried (57%) in the
population, but for 32% it increased, in particular expense classes higher
than 100€ increased, despite modest delta values (<6%) (Fig. 2b). The
frequency of cooking together at home mostly remained unvaried (50%)
or increased (41%) (Fig. 2d), with the increase especially in the answer
classes ‘often’ and ‘always’ (Fig. 2c), suggesting that meal preparation
became a more relevant aspect of socialisation during lockdown.

3.3. Relationship among meal-related variables and other variables in the
whole population

MCA was applied to study the relationships among levels of all the
variables considered in the study. Below, the biplot of Fig. 3 shows the
two dimensions associated with the highest variability, obtained from
the segmentation with HCPC conducted to find clusters with different
meal perception. Variables associated with the highest cluster diversi-
fication were Dim1 and Dim3 (accounting for 6.6% and the 3.6% of the
total variance in MCA, respectively) (Fig. 3).

The first dimension (Diml) was positively associated with

Liking for meals
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Fig. 1. Sign and values of the standardized residuals from Pearson Chi-square between liking for domestic meal and other core variables. In the figure symbols are
used that identify: ‘1” for increased (anticipated for Meal Time), ‘|’ for decreased (postponed for Meal Time), ‘=" for unchanged. Positive residual values (blue)
specify a positive association between the corresponding row and column modalities. Negative residuals (red) imply a negative association between the corre-
sponding row and column modalities. The dimension and the color intensity of the circles are proportional to the values of residuals. (For interpretation of the
references to color in this figure legend, the reader is referred to the web version of this article.)
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Fig. 2. Percentage variation (A%) in food-related behaviours comparing before and during the lockdown (a-b) and overall trends (d).

unchanged Liking for meals (=Liking for meal) and unchanged Pleasure
in meal preparation (=Pleasure in meal preparation). Dim1 was also
positively associated with subjects being older (>65 years old), living
alone both before and during lockdown (Alone at home, L_Alone at
home, and Widowed), and not being occupied (Retired, L_non-working).
Moreover, respondents positively associated with Dim1 were charac-
terised by always cooking alone before the pandemic (Cooking alone
always) and maintaining this habit even during lockdown (L_Low
cooking together). Subjects with an unchanged Liking for meals
spent<50€ weekly on grocery shopping (Weekly expense < 50€) and
spent<1 h in total per day in preparing meals (L_<1 h daily meal
preparation time). A low use of kitchen devices (L_Low kneading ma-
chine user, L_Low gas cooker/induction/infrared hob user) were also
positively associated with Dim1. Moreover, Dim1 was positively asso-
ciated with low activity in the use of online recipes to cook, low use of
the advertisements when deciding what to buy while grocery shopping
and to a low frequency of ready-to-eat meal delivery activity.

Instead, increased Liking for meals, Pleasure in meal preparation,
Overall food intake and Meal duration during lockdown were negatively
correlated to Diml. Increased (1) Pleasure in meal preparation and
Liking for meals were associated with a young age (18-29 years old),
being a student, to high use of digital tools during lockdown as sup-
porting tools to prepare/buy food and to high use of ready-to-eat meal
home delivery. The increase in Liking for home meals (1 Liking for
meals) was also associated with high cooking activity during lockdown,
as suggested by the positive association between high use of cooking
appliances (L_High gas cooker/induction/infrared hob user) and high
use of a mixer (L_High mixer user), as well as spending 2-3 h on meal
preparation (L_2-3 h daily meal preparation time) and with a high social
dimension during lockdown, represented by the modality ‘L_High
cooking together’. Married/cohabiting participants and living in a
numerous housing nucleus (more than four people) both before and
during lockdown were found to be negatively associated with Dim1.

Being a student, 18-29 years old, with frequent social media use and
purchasing food online (L_High influence of recipe websites/social
media on grocery shopping choices) and being never married/single had
a positive association on Dim3. However, being married/cohabitant, a

worker, 30-64 years old and living with other (four household members
or more) both before and during lockdown had a negative association on
Dim3.

3.4. Cluster characterisation

From the HCPC, two clusters were obtained: Cl1 (61%) and Cl2
(39%). Table 2 shows the variables related to meal perception and meal-
related activity and Table 3 shows the socio-demographic data of clus-
ters (an extended description of cluster of socio-demographics is pro-
vided in Table 2 of Appendix A - Supplementary Material). The socio-
demographic data shown in Table 2 of Appendix A (but not in
Table 3) must be intended as not being included in the segmentation due
to their low contribution to the dimensions of the MCA and consequently
in differentiating clusters. Based on the y 2 results, all the variables used
to conduct segmentation significantly discriminated the two clusters (p
< 0.001).

CI1 was characterised mostly by an increase in Liking for meals
(65%), an increase in Pleasure in meal preparation (70%), increased
Overall food intake (63%), and increased Meal duration (58%) during
lockdown (see Level/Cluster column in Table 2). Most of the re-
spondents in the population (>80%) declared high use of online recipe/
websites for cooking during lockdown, high use of online recipes/social
media to decide what to buy while grocery shopping, as well as a high
frequency of ready-to-eat meal home delivery use during lockdown
belonged to Cl1 (Cluster/Level column in Table 2). It is well-known that
food-delivery (including food, beverages, ready-to-eat meals, etc.) dur-
ing the COVID-19 lockdown increased exponentially worldwide (for a
review, see (Figliozzi & Unnikrishnan, 2021)), on one hand allowing the
comfortable delivery at home of any goods (from supermarkets, pro-
ducers, catering, restaurants, etc.) but on the other hand causing
important negative environmental effects such as a huge increase in
single-use plastic containers (Janairo, 2021). In the current study, the
high microwave and cooker use characterising Cl1 could be also asso-
ciated with high activity in terms of warming up ready-to-eat meals
brought into the home by delivery services, since in Cl1 the frequency of
ready-to-eat meal delivery was also high. In Cl1, several respondents
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Fig. 3. Biplots of the Dim1 and Dim3 from MCA, depicting the relationships among the levels of the meal-related variables and all other variables. The dimensions
were selected based on the v-test and were the two mostly representative in explaining the variability in the clusters considering home meals perception. Note:

symbols (|), (=), and (1) indicate respectively: ‘decreased’, ‘unchanged’ and ‘i
referred to the condition ‘during the lockdown’ while the others refer to the n

declared high use of advertising (53%) when deciding what to buy while
grocery shopping.

Cl2, conversely, was mostly characterised by an unchanged Liking
for meals (61%) or even decreased Liking for meals (10%) (Level/
Cluster in Table 2). Most respondents in the population with a decreased
Meal duration (77%) belonged to Cl2, suggesting that this group spent
less time eating and enjoyed meals less overall (Cluster/Level, Table 2).
Cl2 had a few subjects who frequently ordered ready-to-eat meals for
home delivery, a few who used social media to decide what to purchase
while grocery shopping and a few subjects using online recipes/websites
for cooking. Therefore, Cl1 was clearly characterised by the highest
social/online food engagement, while CI2 had the lowest.

Regarding the social dimension of cooking together, Cl2 included
40% who never cooked together before lockdown. Moreover, most
subjects (78%) in the population who dedicated<1 h/day to meal
preparation during lockdown belonged to Cl2, consolidating the idea
that this cluster was less involved in meal preparation. The degree of
kitchenware use (burner, kneading machine) was clearly higher in C1
than in CI2 during lockdown.

Regarding the socio-demographic variables used for segmentation
(Table 3), if considering the Cluster/Level column, most subjects under
30 years old (83%) were assigned to Cl1, while most of the retired
subjects (91%) belonged to Cl2. Cl1 had a high percentage of adults
(73%), workers (78%), participants under 30 years old (26%), students
(14%), married/cohabitant (67%), subjects living with others (>3
people/nucleus) and only 6% living alone (see Level/Cluster in Table 3).
Instead, in Cl2 there was a high percentage (37%) of people living alone

ncreased’ for the considered variable’s level. Variables identified with the letter ‘L’
ormal situation (before the lockdown).

for different reasons (never married/single 30%, being divorced/sepa-
rated 15%, widowed 5%). Moreover, almost one third of this cluster was
composed of retired people (27%), thus explaining the high percentage
of subjects over 65 years old who were mostly concentrated in this
group.

Both clusters maintained the numerosity of housing during the
lockdown.

4. Discussion

4.1. Meal perception and meal-related behaviour changes in the
population

In this work, we observed modifications to some meal-related and
food behaviours at home during the acute phase of the first COVID-19
lockdown.

The observed decrease in the frequency of grocery shopping was in
line with expectations (since the government imposed a lockdown at
home to reduce the number of exits from the home) and with previous
studies conducted in Italy and New Zealand (Gerritsen et al., 2020;
Scacchi et al., 2021). We also observed minimal variations in weekly
expenses for food. This was tentatively explained by the fact that, even if
in the Italian population (as for other countries) the COVID-19 situation
dramatically affected the economic situation of individuals and of
provinces (Bonaccorsi et al., 2020), since food is an essential good, re-
spondents plausibly did not substantially change their weekly expenses
for food during confinement. Moreover, the increase in occasions of
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Table 2
Food-related activities, home meal dedication and meal perception in clusters.

Class of variable Variable Levels Cluster/ Level/ Global  p-
Level* Cluster** value
cl1 Cl2 Cl1 Cl2

Core variables: meal Liking of home meal 1 Liking for meals 78 22 65 29 51 <0.001

perception during lockdown | Liking for meals 29 71 3 10 6 <0.001
= Liking for meals 45 55 32 61 43 <0.001

Pleasure in meal preparation 1 Pleasure in meal preparation 76 24 70 34 56 <0.001
| Pleasure in meal preparation 33 67 4 14 8 <0.001

= Pleasure in meal preparation 43 57 26 52 36 <0.001

Overall intake 1 Overall meal intake 75 25 63 32 51 <0.001
| Overall meal intake 42 59 11 24 16 <0.001

= Overall meal intake 48 52 26 43 33 <0.001

Snack intake 1 Snack intake 73 28 35 21 30 <0.001
= Snack intake 55 45 43 55 47 <0.001

Meal time | Meal time 66 34 25 20 23 <0.001
1 Meal time 74 26 33 19 28 <0.001

Meal duration 1 Meal duration 80 20 58 23 44 <0.001
| Meal duration 23 77 2 13 6 <0.001

Food online engagement Frequency of ordering ready-to-eat meals L_ High ready-to-eat meal delivery user 920 10 54 9 36 <0.001

for home delivery
Social media channels used to decide what L_High online recipe/website user for 80 20 33 13 25 <0.001
to buy when grocery shopping cooking
L_High influence of online recipe/social 81 19 17 6 13 <0.001
media on grocery shopping choices
L_Low influence of online recipe/social 58 42 83 94 87 <0.001
media on grocery shopping choices
L_High influence of advertising on grocery 89 11 53 10 36 <0.001
shopping choices
L_Low influence of advertising on grocery 45 55 47 90 64 <0.001
shopping choices
L_High ready-to-eat meal delivery use 85 16 15 4 11 <0.001
Meal dedication & cooking Social cooking/eating L_Frequently cooking together 82 18 57 19 42 <0.001
activity Cooking alone always 32 68 12 40 23 <0.001
Cooking together rarely 69 32 31 22 28 <0.001
Cooking together often 75 25 20 10 16 <0.001
>1 h daily meal preparation time 58 42 45 51 48 <0.001
>2 h daily meal preparation time 71 29 8 5 7 <0.001
L < 1 h daily meal preparation time 22 78 6 32 16 <0.001
L_2-3 h daily meal preparation time 84 17 33 10 24 <0.001
L_>3 h daily meal preparation time 87 13 7 2 5 <0.001
Kitchenware usage L_High gas cooker/Induction or infrared hob 76 24 88 45 71 <0.001
user
L_Low gas cooker/Induction or infrared hob 25 76 12 56 29 <0.001
user
L_High kneading machine user 84 16 40 12 29 <0.001
L_High microwave user 62 38 97 91 94 <0.001
L_Low microwave user 37 64 4 9 6 <0.001

Note: *‘Cluster/Level’= If reading each row, Cluster/level will give the percentage of subjects out of the whole population belonging to each cluster (the combination
of Cluster/Level of the two clusters will give 100% = the whole population); **‘Level/Cluster’= If reading in column of each variable, the Level/Cluster will give the
composition as a percentage of how much the variable’s level is represented within each cluster (composition within cluster); ‘Global’ is the percentage of subjects
distributed in the whole population. For each variable, the modalities that are not depicted in the table must be intended as not being included in the segmentation due

to a low contribution in explaining differences between clusters.

cooking together was expected, since it was found that the time spent
cooking increased during the pandemic (Scacchi et al., 2021), as did the
habits of cooking meals and baking/breadmaking (Gerritsen et al.,
2020). Therefore, combining the higher availability of time spent at
home and the intensification of cooking during lockdown, it is highly
plausible that cooking activities were conducted with other family
members or housemates for those living together during the pandemic,
resulting in an increase in cooking together.

The current paper highlights two major trends regarding pleasure in
meal preparation: increased in 51% and unchanged in 43%. Increased
pleasure in meals was previously observed among respondents in France
(Philippe et al., 2021), with comparable percentages. Instead, the fact
that here the pleasure in home meals decreased only for a minority of
subjects (6%) could be explained by the fact that the respondent sample
was composed of subjects not suspected/currently having COVID-19,
and who were therefore not among the most severely stricken despite
experiencing lockdown. It is likely that, if we had included subjects who
were positive for COVID-19, we could have observed a greater decrease

in satisfaction with meals due to the negative experience contributed by
the illness in symptomatic participants, who may have experienced a
total or partial loss of taste, smell and/or chemesthesis (Parma et al.,
2020).

In the current study, approximately half of the population (51%)
declared an increase in overall food intake during meals; this trend has
been observed previously with comparable percentages (Buckland et al.,
2021; Scarmozzino & Visioli, 2020), with an increase in comfort food
consumption. We found that 33% of respondents declared no change in
overall food intake. This percentage is somewhat lower than the one
found in previous studies showing that almost half of the population
(49.6%) did not substantially modify their diet during lockdown (Scar-
mozzino & Visioli, 2020) and with a study conducted in The Netherlands
showing that most participants did not change their eating behaviours
(83.0%) (Poelman et al., 2021). The observed differences may have been
linked to the population composition, but we agree with previous
studies in saying that the trend of unchanged food intake represents an
important slice of the population.
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Table 3
Composition of the subject clusters regarding socio-demographic data.
Cluster/Level* Level/Cluster**
(To be read in rows) (To be read in columns)
Variable Modalities Cl1 Cl2 Cl1 Cl2 Global p-value
Body mass index (BMI) Underweight 73 27 5 3 5 0.002
Normal weight 64 36 64 57 61 0.000
Overweight 56 44 24 30 26 0.000
Obese 50 50 7 10 8 0.001
Age 18-29 years old 83 17 26 8 19 0.000
30-64 years old 63 37 73 66 70 0.000
>65 years old 9 91 2 26 11 0.000
Marital status Married/cohabitant 69 31 67 48 60 0.000
Never married/single 55 45 24 30 27 0.000
Divorced/separated 32 68 4 15 8 0.000
Widowed 12 88 0 5 2 0.000
I prefer not to declare this 72 28 4 2 3 0.024
Subjects composing the household Alone at home 20 80 6 37 18 0.000
3 subjects in household 76 25 26 13 21 0.000
4 subjects in household 84 16 30 9 22 0.000
>5 subjects in household 89 11 8 2 6 0.000
Subjects composing the household during lockdown L_Alone at home 17 83 5 36 17 0.000
L_3 subjects in household 74 27 27 15 23 0.000
L_ >4 subjects in household 87 13 37 9 26 0.000
Occupation Worker 66 34 78 62 72 0.000
Student 86 15 14 4 10 0.000
Retired 7 93 1 27 11 0.000
Unpaid position® 51 49 3 4 3 0.039
Occupation during lockdown L_smartworker 69 31 54 38 48 0.000
L_non-working 79 22 15 6 12 0.000
Physical activity during lockdown L_physical activity 3-4 times per week 67 34 20 16 18 0.003
L_weekly expense L_weekly expense < 50€ 30 70 6 23 13 0.000
L_weekly expense 101-150€ 72 29 33 21 28 0.000
L_weekly expense 151-200€ 75 25 20 10 16 0.000
L_weekly expense > 200€ 76 24 8 4 6 0.000
Frequency of consumption of fresh food Low fresh food eater 44 56 6 11 8 0.000
High fresh food eater 62 38 95 89 93 0.000
Frequency of consumption of local food Low local food eater 56 44 21 26 23 0.0015
High local food eater 63 38 79 74 77 0.0015

Note: *‘Cluster/Level’= If reading each row, Cluster/Level will give the percentage of subjects out of the whole population belonging to each cluster (the combination

of Cluster/Level of the two clusters will give 100% = the whole population); **‘Level/Cluster’= If reading in column of each variable, the Level/Cluster will give the
composition in percentage of how much the variable’s level is represented within each cluster (composition within cluster); ‘Global’ is the percentage of subjects
distributed in the whole population. For each variable, the levels that are not depicted in the table must be intended as not being included in the segmentation due to a
low contribution in dimensions of MCA. ! Unpaid position included unemployed or stay at home parents.

In terms of snacking, while we found that most respondents did not
show a substantial change, one third increased snacking, in agreement
with other studies conducted among students in Australia (Powell et al.,
2021) and in Italy, showing an increase in comfort food consumption
(Scarmozzino & Visioli, 2020). Additionally, snacking between meals
increased in 36% of children in France (Philippe et al., 2021). Snacking
can be interpreted as so-called ‘emotional consumption’ which may be
due to negative experiences, such as self-isolation or boredom resulting
from not working. Some individuals, in fact, tend to seek rewards and
gratification physiologically associated with the consumption of food as
a means of combating emotional distress (Evers et al., 2018). Regarding
meal duration, while half of the respondents did not change the overall
time spent on meal consumption, an important segment of the popula-
tion (44%) reported an increase in meal duration. This last trend was
expected (due to the greater amount of time generally available at
home) and has been recently confirmed in the literature (Tribst et al.,
2021). To the best of the authors’ knowledge, these two dimensions of
scheduled meal times were not previously observed in the literature on
COVID-19.

In general, the current study confirmed several trends regarding
some previously studied variables (total food intake, snacking) and
added important insights about pleasure in home meals (defined as
satisfaction in having a meal, described by both the pleasure in pre-
paring meals and liking of the food eaten during the meals themselves)
and variables linked to meal duration and the moment of the day in
which the meal took place. The original aspect of the current research

was to consider all these variables together and to have collected other
variables that helped to explain among which consumers the trends
were observed. Apart from critical aspects of the study that may have
biased the data (discussed below), our findings I. reinforce the idea of
home meals being in general an important tool of socialisation during
the COVID-19 lockdown and II. suggest that, in particular during unique
stressful situations like an enforced lockdown, meal dedication may be
one of the few tools able to increase the resilience (intended as the ca-
pacity to resist a stressful situation) of people in enforced confinement.
For the first time, it was documented that meal-related activities like
cooking together, searching for food online, etc. are related to increases
in home meal pleasure. This was not expected at the beginning of the
study, since the stressful situation induced by the enforced lockdown led
us rather to hypothesise a general lowering of pleasure in all activities
conducted at home.

4.2. Cluster differences and variable interplay in meal perception

In the current study, the segmentation highlighted two clusters of
subjects showing different responses to confinement and different home
meal perceptions during lockdown, clearly showing that lockdown did
not equally impact the population in terms of meal perception.

One of these clusters (Cl1) was characterised by increased pleasure in
home meals. This increased meal appreciation was clearly associated
with both a high sense of togetherness (being together before and during
lockdown) and to high food dynamism that included both being active in
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cooking (high use of kitchen tools like cooking appliances, the mixer, the
microwave; prolonged time dedicated to meal preparation) and to
intense food-related activities like searching for recipes online, using
advertising to buy food, intense food home delivery). Indeed, it has been
previously shown that culinary capabilities increased during confine-
ment (Hassen et al., 2020), that people had an increased desire to cook
(Di Renzo et al., 2020) and that some cooking activities specifically
increased during pandemic like baking (Sanchez-Sanchez et al., 2020),
but the current study clarifies that this trend did not equally interest the
whole population.

Home food delivery has been one of the most important elements
among Italians during lockdown (Cavallo et al., 2020). As expected, we
found that intense ready-to-eat meal home delivery and intense social
media/internet-based activity (use of virtual social media to decide what
to buy while grocery shopping, frequency of ready-to-eat meal delivery
use, use of online channels to search for recipes, frequency of use of
advertising to grocery shopping) were associated with youngsters. In
this sense, since youngsters had increased pleasure in meals, the concept
of digital applications/activities appears to be an interesting tool to in-
crease resilience in difficult situations for younger people (Henderson &
Mclaughlin, 2020).

The fact that the group with the highest liking for meals (Cl1) had a
higher percentage of participants under 30 years old is in agreement
with Cavallo and colleagues, who found that, among those Italians with
increased appetite, youngsters were the most numerous (Cavallo et al.,
2020). Moreover, the fact that more ‘positivity/enthusiasm’ for meals
was found mainly in youngsters goes in the same direction as several
studies. For example, a recent study showed that those respondents who
reported having made positive dietary change/s tended to be younger
rather than older and had a higher educational attainment (Jaeger et al.,
2021). Several studies conducted during the pandemic on eating be-
haviours in children in France (Philippe et al., 2021) and among stu-
dents (18-24 years old) in Australia (Powell et al., 2021) suggested that
negative changes in food choices may be due to boredom and an increase
in snacking at home. In this sense, Australian youngsters (Powell et al.,
2021) may have had different involvement towards meal preparation
(for example a more passive role in food-related activities), and did not
benefit from higher food involvement, in contrast to our population.

Unchanged liking for meals was associated with the ‘older’ age group
and with being alone before and during the pandemic (Cl2). Since meal
satisfaction in the elderly can be increased if the meal is shared with
their families (Lee & Mo, 2019) and Cl2 was mainly composed of people
maintaining their ‘being alone condition’ also during lockdown, it is not
surprising that their appreciation for meals did not substantially change
compared to before the confinement. This result is also in full agreement
with another study performed in he Netherlands, showing that older
participants were more likely to indicate experiencing no differences in
their eating behaviours compared to those in the younger age group
(Poelman et al., 2021). Indeed, it is known that conviviality, i.e. the
pleasure of sharing meals with people, can increase pleasure in meals
(de la Torre-Moral et al. 2021), but this was the first study explicitly
documenting this aspect for meals experienced during the COVID-19
pandemic. Moreover, the current study clearly showed that participa-
tion in meal-related activity has a positive effect on meal appreciation,
as previously observed in elementary school children (meal participa-
tion was positively correlated with food liking in children) (Hanson
et al., 2020).

Taken together, these results suggest that low involvement with a
meal (in terms of time dedication, weekly expense, and low interest in
food-related activities, etc.) maintains the liking for meals unchanged,
while an increase in meal appreciation was associated with high cooking
activity, high togetherness, and intense food/meal-related online ac-
tivity (‘food online engagement’). More broadly, having found clusters
with a different perception of meals (characterised by different socio-
logical patterns) suggests that future policies of public health in-
terventions could vary depending on the target. Since the perception of
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meals may contribute to different degrees of a healthy/unhealthy diet
(for a review on infants and toddlers, see Verhage et al., 2018), future
stressful situations similar to the one experienced during the COVID-19
lockdown (e.g. situations that require home confinement) may be
approached differently. Keeping in mind that meal involvement and
conviviality increase pleasure in meals, for elderly people living alone or
having poor meal dedication, it could be proposed for example to in-
crease togetherness and to promote physical activity by cooking
together. In contrast, for youngsters who often use social media and
virtual tools, virtual cooking or virtually sharing experiences about
meals and cooking could be a powerful tool to maintain resilience in
these subjects.

4.3. Limitations

The current study had some limitations, mostly related to the char-
acteristics of the sample. In particular, we used a convenience sample
with a disbalanced proportion of females. A disbalanced and high pro-
portion of females is quite common and often observed in sensory
studies based on surveys (Di Renzo et al., 2020), as well as the use of
opportunistic samples, which has also been recently observed in studies
on COVID-19 consumption behaviour (Scacchi et al., 2021). However, in
the current study, the unbalanced high number of females may have
faithfully depicted the fact that females spent more time at home (and
thus were more available for answering the survey) because of having
lost their jobs more severely than men. In fact, in Italy, women and
workers with fixed-term contracts were the two categories mostly
penalised in terms of job loss by the COVID-19 pandemic (retrieved
online from: Sole24 ore, 2021). Moreover, in the current study, we
wanted to reach the widest age span in population, including elderly
people who represent an essential part of the Italian population. How-
ever, the chosen system of data collection (online survey) may have
reduced the percentage of older adults (>55 years old) completing the
survey, since in general the use (and the effects) of virtual social media
are not equal across age groups (Hardy & Castonguay, 2018). In
particular, the use of social media is generally higher among youngsters
(Spies Shapiro & Margolin, 2014) and decreases with age (retrieved
online from: Pew Research Center, 2021), even if older adults increas-
ingly use virtual social media (He et al., 2020). Thus, we decided not to
exclude elderly subjects from the data, even if we were conscious of the
possible underrepresentation of older adults. Another aspect that may
have biased our results is that we voluntarily excluded participants
positive for COVID-19 (both those suspected and those diagnosed). Since
it is known that COVID-19 can alter smell, taste and chemesthesis
perception (Aziz et al., 2021; Kumar et al., 2021; Parma et al., 2020;
Santos et al., 2021) and it can lead to a reduction in meal appreciation,
the choice to exclude diagnosed or suspected ill people was correct from
a methodological point of view, because it excluded subjects having a
lower a priori meal appreciation due their clinical condition. However,
the exclusion of subjects with suspected or diagnosed COVID-19 may
have underestimated the overall negative effects of the pandemic situ-
ation on meal pleasure. Finally, in respect to the comparison that we did
for variables referring to behaviours before and during the lockdown,
data related to the ‘before’ situation were collected retrospectively (that
is during the lockdown). Even if this an obvious limitation in such
studies, it should be mentioned. Instead, as positive element, the current
study is, remarkably, the Italian study involving the highest number of
participants (>3,000), together with the one of Di Renzo and colleagues
(Di Renzo et al., 2020). The high number of observations allowed for
effective segmentation, which is an element of novelty in studies on food
and the impact of COVID-19.

5. Conclusions

The current study highlights that the outbreak did not homogenously
affect meal-related behaviour and the perception of meals among
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Italians, described by several dimensions (including Liking for meals,
Pleasure in meal preparation, Overall food intake, Snack intake, Meal
duration, Meal time). The perception of meals was related to different
factors, among which the most influential seemed to be related to
togetherness (being together) and to high engagement connected to
meal-related activities (‘food engagement’).

In a population of people not suspected/not diagnosed with COVID-
19, liking of meals was strongly associated with pleasure in meal prep-
aration, and with overall food intake and the duration of meals. Higher
meal appreciation was associated with a high social dimension (being
together before and during lockdown, cooking together), to high cook-
ing dynamism (intended as intense cooking activities including the
frequent use of kitchen devices, online food-related activities and meal
delivery), to the status of being a worker and being young (under 30
years old or a student).

In contrast, lockdown did not substantially vary meal pleasure in
elderly/retired people, non-workers, people who were alone before and
during lockdown and not used to cooking with others, people who
showed low meal dedication (time spent on meal preparation, use of
kitchen tools, weekly expenses) and low food-related activities (home
delivery, digital activities like searching for recipes on the internet and
social media).

These results suggest that a high level of involvement in cooking
activities and meal preparation is important to increase the final
appreciation of the meal. Since satisfaction in food consumption may
have a positive impact on people’s emotional well-being, but at the same
time can induce an increase in the amount of food eaten, it is required
that future studies further explore the individual variables that can play
a relevant role in influencing food consumption during stressful situa-
tions like the one induced by the COVID-19 pandemic, in order to take
actions aimed at promoting positive emotional states and simulta-
neously reducing the spread of eating behaviours that could have a
negative effect on health during a pandemic. In the case of future
stressful situations (like those experienced during the COVID-19 lock-
down), specific interventions from public health authorities should be
diversified based on the target subject to improve meal perception.
While people living alone (such as the elderly) may benefit from phys-
ical togetherness to enhance meal-related activities and thus pleasure in
meals, youngsters may benefit from virtual tools (social media related
activities, etc.) to enhance meal appreciation.
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