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A B S T R A C T   

For this study, the authors measured attitudes toward shopping for food and cooking, before and during the first 
lockdown due to the COVID-19 pandemic, among a sample of 526 Danish consumers, using an online survey. To 
analyse changes due to the lockdown, they applied a latent class Markov model, which revealed four states: 
middle of the road, love cooking (and like shopping), like shopping and cooking, and do not like shopping or 
cooking. In estimating transition probabilities, the findings reveal that most respondents remained in the same 
state before and during the lockdown, but those that changed were more likely to exhibit relatively higher liking 
of shopping and cooking. These states also reflect variations in people’s food literacy and self-reported food 
consumption. Finally, respondents with stronger negative emotional reactions to the lockdown were more likely 
to change their states.   

1. Introduction 

1.1. The COVID-19 pandemic and consumer behaviour 

During the COVID-19 pandemic in 2020, urban lockdowns were 
enforced in most countries worldwide, restricting many people’s ability 
to shop, dine in restaurants, or go to work or school; gyms, museums, 
churches, and other public places often remained closed for several 
weeks. The aim of such measures was to reduce the chance of contact 
with others and slow the spread of the virus. Such sheltering at home led 
to major behavioural changes, particularly with regard to food shop
ping, procurement, cooking, and eating. That is, the coronavirus forced 
consumers to get used to the idea of cooking and eating most meals at 
home, which triggered some widely divergent reactions. Some con
sumers seemingly rediscovered the pleasure of cooking; others quickly 
grew tired of the routine or simply maintained their existing attitudes, 
according to preliminary evidence gathered in the United States (Acosta 
Market Research Report, 2020) and a few European countries (EIT Food, 

2020). 
In Denmark, COVID-19 restrictions similarly drove daily work and 

personal lives online, such that consumers engaged in more online 
shopping and interactions with colleagues, friends, and family. 
Compared with other countries though, Denmark’s restrictions were 
relatively less intrusive; for example, restaurants remained closed only 
from mid-March to mid-May, and Danish schoolchildren were among 
the first in Europe to go back to school, as early as mid-April. Further
more, Denmark was one of the last countries in Europe to enforce mask- 
wearing mandates for public transport and crowded places like shopping 
centres (October 2020). The weeks with the strictest lockdown measures 
spanned from mid-March to mid-April 2020, when a gradual re-opening 
began. This relatively short timespan facilitates our research effort to 
identify potential shifts in attitudes and behaviours near the end and 
right after the strictest lockdown weeks, as well as put the results into 
perspective relative to the time before the pandemic. 

For many households, the dual challenge of home-schooling children 
and working remotely constituted a highly disruptive experience. 
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3. Results 

We estimated hidden Markov models for two to six states. Similar to 
Juhl et al. (2017), for each number of states, we estimated two models: a 
“stayer” model, in which participants are assumed not to change states 
between two measurement points, such that the diagonals of the tran
sition matrix in the Markov model are fixed to 1, and a “mover” model, 
in which the transition probabilities are freely estimated. For all ten 
models, we computed AIC and BIC measures and found that the “mover” 
models offered consistently better fit than the “stayer” models, sug
gesting some movement across states. Selecting the appropriate number 
of states normally requires identifying a minimum AIC and/or BIC 
(Bacci et al., 2014). However, these measures often continue to decrease 
with more states, such that the selection needs to balance the AIC/BIC 
values against the interpretability of the results (Paas, 2014). Therefore, 
we select a model with four states, which we were able to re-estimate 
several times without any convergence problems. As listed in Table 4 
and Fig. 1, these four states can be interpreted rather straightforwardly: 

State 1: With means close to the scale midpoints for most items, it can 
be labelled the middle of the road state. 

State 2: Respondents are extremely positive about cooking and also 
about food shopping, so this state is the love cooking (and like shopping) 
state. 

State 3: The positive items take ratings slightly above the scale 
midpoint, and the negative items are very low, so they like shopping and 
cooking, without being as enthusiastic as respondents in State 2. 

State 4: The most negative respondents, who find cooking to be time- 
consuming and frustrating and assign the lowest ratings to the positive 
items, take the label don’t like shopping and cooking. 

According to the transition probabilities in Table 5, respondents in 
States 1 and 2 before the lockdown have a very high probability of 
staying there. Respondents in State 3 instead are most likely to change 
states, whether they transfer to the middle of the road state and become 
more negative about shopping and cooking or, with an even greater 
likelihood, to the love cooking state, such that they retain their view of 
shopping but become more positive about cooking. Among those in State 
4 before the lockdown, some grow more positive, moving to the middle 
of the road state. Overall, it appears that more people increased their 
liking of cooking during the lockdown than became more frustrated. We 
speculate that the positive changes, toward greater liking of food 
preparation (possibly in parallel with enhanced food preparation skills 
and food literacy, gained through more repetition and time spent), 
might stay relatively more involved, at least for a while, even if more 

options for dining out safely become available. Table 5 also specifies that 
the estimated transition probabilities for each group of respondents re
mains largely similar, especially if they started with negative feelings, 
such that the groups with mostly negative a priori feelings exhibit the 
highest chances of changing states due to the lockdown. 

Table 6 then reveals how the four states differ in self-reported be
haviours. Respondents in the love cooking state report the highest fre
quencies on behaviours that are part of food literacy, respondents in the 
do not like shopping and cooking state report the lowest frequencies, and 
the two other states are in between. The same pattern holds for shopping 
at organic/fair trade stores and at specialty stores, as well as for pre
paring meals from scratch. Respondents in the do not like shopping and 
cooking state are most likely to order food online for home delivery. Not 
all items in the food frequency part of the questionnaire show a clear 
pattern, but the love cooking state respondents indicate the most frequent 
consumption of fruits and vegetables, whereas respondents in the middle 
of the road and do not like shopping and cooking states report the highest 
frequency of consuming sweet and salty snacks. 

Next, Table 7 relates membership in the three negative feelings 
groups to selected demographic characteristics. More women than men 
have strong negative feelings about the situation, in line with the results 
of other studies (De Backer et al., 2021). Younger people also tend to 
express strong negative feelings. Among the 13% of respondents who 
reported having lost (some) income due to the lockdown, unsurpris
ingly, we find a higher frequency of strong negative feelings. 

4. Discussion 

4.1. Summary of findings 

With this research, we sought to investigate whether (negative) 
emotional responses to the COVID-19–induced confinement situation in 
Denmark influenced respondents’ attitudes toward shopping for food 
and cooking, and if so, in which direction and among whom. With a 
latent class Markov model, we determine that people can be charac
terized as belonging to one of four states, according to their attitudes 
toward shopping and cooking: middle of the road, love cooking, like 
shopping and cooking, or don’t like shopping and cooking. Such varia
tion in consumers’ views on shopping for food and cooking is well in line 
with previous research. For example, studies of food-related lifestyles 
(Brunsø et al., 2021; Grunert et al., 2001) consistently show that people 
differ in their attitudes toward cooking and shopping, and these differ
ences manifest in multiple food-related behaviours. With this study, we 

Table 4 
State means and share of respondents.   

State 1: Middle of the 
road 

State 2: Love 
cooking 

State 3: Like shopping and 
cooking 

State 4: Don’t like shopping and 
cooking 

Overall 

Share of respondents      
Share before 38% 22% 23% 18%  
Share during 38% 25% 19% 17%  
Item means      
Shopping too time consuming** 3.4a 2.6b 1.7c 3.4a  2.8 
Shopping frustrating** 3.3a 2.5b 1.6c 3.5a  2.8 
Shopping a type of relaxation** 3.7a 4.3b 4.4b 2.3c  3.8 
Shopping as a way to be 

creative** 
4.0a 4.7b 4.4a 2.4c  3.9 

Shopping enjoyable** 3.7a 4.3b 4.4b 2.6c  3.8 
Shopping stressful** 3.7a 2.9b 1.7c 3.5a  3.0 
Cooking too time consuming** 3.8a 1.7b 2.7c 4.9d  3.2 
Cooking frustrating** 3.1a 1.5b 1.7b 4.2c  2.6 
Cooking a type of relaxation** 4.5a 6.3b 4.7a 2.0c  4.6 
Cooking as a way to be creative** 4.6a 6.3b 4.7a 2.2c  4.6 
Cooking enjoyable** 4.6a 6.3b 4.8a 2.4c  4.7 
Cooking stressful** 3.5a 1.6b 1.7b 4.0c  2.7 

Notes: All items were measured on 7-point scales, where 1 = do not agree at all, and 7 = agree completely. Means with different superscripts are significantly different, 
according to a Scheffe test, at p < .05. 
**ANOVA significant F-test, p < .001. 
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variables. The data from the overall project, including all 38 countries 
(De Backer et al., 2021), suggest that Danish respondents express less 
strong negative feelings than respondents in most other countries. 

4.4. Limitations 

Some limitations also apply. We took good care to obtain a high- 
quality sample, with the help of a professional market research com
pany, but we did not fill all the established quotas, such that older and 
retired people are overrepresented and middle age people are under
represented. In terms of the timing of the field work, it took place in 
May, after the strictest lockdown measures had been lifted in Denmark; 
in particular, children were back to school, so the most extreme time 
pressures on working parents largely had lifted as well. In addition, the 
newly composed scales might have limited validity, stemming from the 
strong time pressures we faced to gather samples and conduct the 
fieldwork while the lockdown measures were still (mostly) in place. 
Finally, we do not have long-term data or information about changes in 
states over time. However, some cross-sectional evidence, collected later 
during the pandemic, indicates similar tendencies in various parts of 
Europe (EIT Food, 2020). 

Table 5 
Transition probabilities (%).  

From…/to… State 1: 
Middle of 
the road 

State 2: 
Love 
cooking 

State 3: Like 
shopping and 
cooking 

State 4: Don’t 
like shopping 
and cooking 

Whole sample 
State 1: Middle 

of the road  
94.7  3.3  1.5  1.5 

State 2: Love 
cooking  

5.7  91.4  2.2  0.6 

State 3: Like 
shopping and 
cooking  

10.0  13.4  73.1  3.4 

State 4: Don’t 
like shopping 
and cooking  

8.3  1.1  4.0  86.6 

No negative feelings 
State 1: Middle 

of the road  
9.6  0.2  0.1  0.1 

State 2: Love 
cooking  

0.1  98.4  1.5  0.1 

State 3: Like 
shopping and 
cooking  

7.9  6.0  80.3  6.0 

State 4: Don’t 
like shopping 
and cooking  

9.7  0.1  3.2  87.1 

Some negative feelings 
State 1: Middle 

of the road  
95.2  4.7  0.1  0.1 

State 2: Love 
cooking  

6.7  93.1  0.1  0.1 

State 3: Like 
shopping and 
cooking  

9.2  9.0  79.3  2.6 

State 4: Don’t 
like shopping 
and cooking  

2.8  2.6  2.6  92.1 

A lot of negative feeling. 
State 1: Middle 

of the road  
79.3  6.8  7.0  6.9 

State 2: Love 
cooking  

15.0  74.8  7.6  2.6 

State 3: Like 
shopping and 
cooking  

16.0  36.1  47.7  0.2 

State 4: Don’t 
like shopping 
and cooking  

16.1  0.1  8.5  75.3  

Table 6 
Profiling of attitudinal states by self-reported behaviour.   

State 1: 
Middle 
of the 
road 

State 2: 
Love 
cooking 

State 3: 
Like 
shopping 
and 
cooking 

State 4: Do 
not like 
shopping 
and 
cooking 

Overall 

Food literacy - 
item means      

Plan meals 
ahead of 
time** 

2.8a,b 2.9b 2.4a,c 2.1c  2.6 

Make a list 
before you go 
shopping* 

4.6a 5.1b 4.9a,b 5.0a,b  4.8 

Plan meals to 
include all 
food groups** 

4.2a 4.9b 4.1a,c 3.7c  4.2 

Think about 
healthy 
choices when 
deciding what 
to eat** 

4.5a 5.2b 4.5a 4.4a  4.7 

Feel confident 
about 
managing 
money to buy 
healthy 
food** 

4.3a 4.9b 4.1a 4.1a  4.4 

Use of 
nutritional 
information 
panel to make 
food choices* 

2.21,b 2.5b 1.9a 2.2a,b  2.2 

Use of other 
parts of food 
label to make 
food 
choices** 

3.0a 3.6b 2.7a 3.2a  3.1 

Cook meals at 
home using 
healthy 
ingredients** 

4.7a 5.4b 4.9a 4.6a  4.9 

Feel confident 
about cooking 
a variety of 
healthy 
meals** 

4.6a 5.3b 4.6a 4.1v  4.7 

Try a new 
recipe** 

4.1a 4.9b 4.1a 3.2c  4.1 

Change recipes 
to make them 
healthier** 

3.5a 4.2b 3.2c 3.0c  3.5 

Cook with 
leftover 
food** 

4.5a,c 5.1b 4.7c 4.3a  4.7 

Throw away 
leftover food 

2.7 2.6 2.6 2.9  2.7 

Shopping 
behaviour – 
item means      

Physically go to 
the store* 

6.1a 6.4b 6.2a,b 6.0a  6.2 

Order food 
online for 
pickup 

1.3 1.2 1.2 1.3  1.2 

Order food 
online for 
home 
delivery** 

1.6a,c 1.4a,b 1.3b 1.8c  1.5 

Shop at 
supermarket 

6.2 6.3 6.4 6.3  6.3 

Shop at corner/ 
convenience 
store 

2.0 2.1 1.9 1.9  2.0 

1.7a,b 1.9b 1.5a 1.4a  1.6 

(continued on next page) 
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coordinated the data collection for the larger international project, of 
which this study is a part. 
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