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Abstract: During the first lockdown period due to the COVID-19 pandemic, from the 17 March 2020
to the 11 May 2020 in France, essential professionals (nursing staff, police officers, supermarket
staff, etc.) continued to be physically present at their workplaces. The present study focuses on ex-
ploring impacts of the pandemic on supermarket staff and on the food sector in France: COVID trans-
mission among supermarket workers, working conditions, food supply, etc. For that, two anonymous
surveys were addressed to supermarket employees and to supermarket supervisors. In total,
1746 responses from employees and 171 responses from supervisors were recorded all over France.
Over 70% of employees and almost 50% of supervisors were women and over 50% of employees
were between 25 and 40 years old. The following main trends in terms of physical and psychological
impacts are revealed: 7% of employees working during the lockdown reported having COVID,
although a still poorly developed screening and lack of diagnostic tests during the first lockdown
should be kept in mind. The working conditions changed; higher work load, a more stressful envi-
ronment, inappropriate client attitude, a lack of recognition, fatigue, and shortages were reported.
A lack of government recognition, namely no prime allocations to supermarket staff during the
lockdown period, is also often mentioned. Finally, no priority was given for store employees in terms
of childcare.

Keywords: COVID-19 pandemic; physical and physiological impacts; statistical analysis; supermarket
staff; working conditions

1. Introduction

The COVID-19 pandemic originated in China in December 2019, and then rapidly
spread throughout the world. The outbreak in France began in February 2020. Due to
the increasing number of cases and of patients admitted in hospitals, the French govern-
ment decided to establish a lockdown from the 17 of March 2020 to the 11 of May 2020.
According to the data provided by John Hopkins University (accessed on 12 July 2022,
https:/ /ourworldindata.org/coronavirus/country/france), the 7-day rolling average for
the number of new confirmed cases in France was 847 and 1088, respectively, in the begin-
ning (17 March 2020) and in the end (11 May 2020) of our study. The respective numbers of
this rolling average for deaths was 17 and 206. During this period, essential professionals
continued to be physically present at their workplace. It concerns, for example, nursing
staff, police officers, or supermarket employees. Many studies which focused on treatment
protocols and on virus transmission mechanisms, as well as on social phenomena, were
carried out since the beginning of the pandemic. Among the latter, many papers addressed
working conditions and mental state of healthcare workers [1-6], including comprehensive
systematic reviews [7]. These studies underline a high risk of infection through direct work-
place exposure and an increased work load and psychological stress. The consequences on
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mental health (mental injury) are mentioned to be important. Some longitudinal studies
assessing the psychological impacts of COVID-19 pandemic do not show a significant
increase in depression, anxiety, and stress [8-11], even though some particularities in
prevalence are mentioned. A decrease in post-traumatic symptoms is reported in some
studies [9,10], as well as an increase in general psychological distress [12,13]. Fewer
studies concern the changes in consumption behaviour (refer to [14] for a study of food
consumption patterns during the lockdown in Spain and to [15] for a study concerning the
dynamics of supermarket clients’ behaviour change in Germany). The working conditions
of supermarket employees and their mental state, however, lack attention. Still, these are
essential front-line employees mobilised to maintain food supply during the lockdown.
To our knowledge, one study concerned the virus transmission among this population in
China; more specifically, it approached a cluster epidemic caused by one imported case
of COVID-19 in a supermarket of Liaocheng city (China) [16]. In a Ying et al. report [17],
the authors approach the specific modelling of COVID-19 transmission in supermarkets
using an agent-based model. General issues concerning the employees’ conditions, not
specific to the food sector or to COVID-19, were approached, for example, in the Roach
study [18] (factors of job satisfaction), in the Saunderson survey [19] (general employee
recognition), or in the Boye et al. report [20] (organisational culture and productivity).
The papers rarely focus on supermarket employees. A general literature review on the
essential workers’ conditions (not specific to supermarket employees) during the pandemic
is provided in Gaitens et al. review [21]. In the Dennerlein et al. report [22], the authors
propose recommendations for working conditions based on guidelines. To our knowl-
edge, there is no empirical study targeting supermarket employees and supervisors and
simultaneously approaching several issues. However, the high importance of address-
ing this population is emphasised, for example, in a recent comprehensive review [21].
In this context, in the present paper, we propose an exploration of working conditions,
employee morale, sick leaves, turnover, and shortages by means of an exploratory pilot
survey addressed to food retail workers during the first lockdown in France. The world
may have to expect to deal with pandemic situations for a long time; thus, exploring the
impacts of COVID-19 pandemic on essential sectors, such as food retailing, seems to be
important. This pilot study can be used as a background for further targeted investigations
with increased precision in the area. Moreover, the information outlined in the paper can
be used as background for responses of food retail area managers to other widespread
outbreaks and can allow them to anticipate problems caused by these outbreaks. Finally,
the findings of the study can be taken into account by the authorities when developing
social, sanitary, quality, and security regulations and measures.

The objective of the present pilot study is to explore the impacts of the pandemic on
supermarket staff and on the food retail sector in general in France. To achieve this objective,
two surveys were carried out: one addressed to supermarket employees and the other
to supermarket supervisors. These surveys aimed to explore general trends in working
conditions and COVID transmission among supermarket workers, as well as to obtain
feedback concerning the employees’ mental and physical state during the lockdown period.

Geographical trends, as well as changes in consumption, food supply, and turnover, were
also investigated.

In this exploratory study, the following points are approached:

* A description of the sample of supermarket employees and supervisors in terms of
socio-demographic characteristics, working conditions during the lockdown, COVID
status, etc.

* A description of employees” working conditions reported by supervisors.

* A description of leaves during the lockdown period (duration, reasons).

*  An exploration of trends in terms of employees’ positions. In this sense, the following
research questions are addressed: Do working conditions, risk of contamination, and
moral impact change according to employee’s position? Do some employees have
more difficulties than others?
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* A description of financial impacts of lockdown (changes in turnover, orders).

*  An exploration of trends in terms of shortage during the lockdown.

*  An exploration of geographical trends in terms of COVID prevalence.

* Employees’ and supervisors’ morale, i.e., their general attitude, satisfaction, and
overall condition.

2. Materials and Methods
2.1. Data Collection

To assess the general conditions and the changes in food supply stores during the
COVID pandemic and to address the defined research questions, two anonymous indepen-
dent surveys were developed: one addressed to supermarket employees (sales assistants,
shelf managers, etc.) and the other addressed to supermarket supervisors; two differ-
ent links were thus provided. The responses to both questionnaires were anonymously
recorded. Data collection using a blind survey implies that the present study does not
require an ethics statement. So, no ethics committee approval was necessary. Both ques-
tionnaires were created by means of Google Forms and were transmitted principally via
the social network (the group “Je Bosse en Grande Distribution” in Facebook, including
239,057 members). The responses were collected during 1 month, from 24 June 2020 to
22 July 2020. The questionnaires were principally transmitted via social networks, and
the respondents were informed about the study and voluntarily chosen to participate as
a part of the sample group; the responses were obtained on a voluntary basis. Thus, no
participant written consent was necessary.

The questionnaires included single-choice and open questions, leaving a large liberty
of expression to respondents. No question was mandatory.

For this internet survey, a non-probability convenience sampling procedure was
employed, i.e.,, no random selection of respondents was performed, and the targeted
population was easy to reach [23,24]. Precisely, the members of the “Facebook” group,
working as supervisors or employees in French supermarkets, responded to the survey in
an anonymous way, and all responses were considered in the data analysis.

2.2. Statistical Analysis

Quantitative statistical methods were employed to analyse the obtained data and to
address the research questions. Categorical variables were described by percentages with
confidence intervals. Continuous variables were discretised and analysed as categorical
variables. Discretisation was carried out in a manner to optimise interpretations. The
chi-squared test or Fisher’s test were carried out to work out the independence between
two categorical variables. Small p-values (<0.05) indicate a significant link between vari-
ables. Multiple factor analyses were employed to explore multivariate patterns in data.
The multiple factor analysis is a dimension reduction method, allowing multi-dimensional
categorical data to be illustrated in a simple graphical way. Using this approach, one can
interpret graphical proximities between the values of categorical variables as correlations
between these values. Correspondence analysis was used to visualise correlations between
two categorical variables. Correspondence analysis is a dimension reduction method,
allowing graphical proximities to be to visualised and interpreted between the values
of categorical variables as links between these values. Textual responses were analysed
by means of bar charts and word clouds. A word cloud is a graphical tool which can
visualise textual data and extract general trends by applying a police size proportionally to
frequencies of words employed in a text (frequently used words appear bigger than rarely
used words). The data were analysed by R freeware, Version 1.2.5.

3. Results

The results of the survey analysis, providing responses to the defined research ques-
tions, are presented in the following order. Firstly, the characteristics of employees (socio-
demographic status, COVID status, working conditions) during the lockdown are investi-
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gated. The employees’ morale is explored using the narrative textual approach based on
their free comments. Multivariate trends are graphically explored.

Secondly, the responses of supervisors (working conditions of their employees and
financial issues: turnover, orders, e-commerce) are investigated. Shortage and morale
issues are analysed using the narrative textual approach based on their free comments.

3.1. Employees” Responses Analysis

In general, the responses of 1746 employees were recorded all over France. The de-
scriptive statistics are provided in Appendix A (Table A1). No specific trends are reported
concerning the size of the store (various store sizes are represented). The majority of
respondents were women (over 70%) and more than a half were 2540 years old, and
about 2/3 of respondents were shelf and self-service employees or checkout and reception
assistants. Very few employees started the work in the store just before the lockdown
(the current experience is more than 1 year for almost 90% of respondents). Over 95%
of employees continued to work during the lockdown period, with a higher work load
for over 80%. Finally, 30% of employees struggled to obtain the protection kit during the
lockdown period.

Some questions on the personal information were not answered by the majority of
respondents; it concerned information about the household size and questions covering
COVID, if a person had COVID, if a person was tested for COVID, and if there were COVID
cases in his/her household. For the three latter variables, no information is available on
missing values (if missing values correspond to disease-free or to response refusals).

As for work and working conditions during the lockdown period, a detailed de-
scription of people working and absent during the lockdown is provided in Appendix A
(Table A2, p-values of the chi-square test are also given).

In sum, 1671 of employees (95.7%) worked during the lockdown, 60 reported not work-
ing, and 15 responses were missing. Globally, the distribution of different characteristics
of those who worked and did not work during the lockdown did not differ considerably.
Slight trends are present for gender (men are more likely to work, chi-squared p-value 0.092)
and for age (younger people are more likely to work, chi-squared p-value 0.069). Some
significant but partly mechanistic correlations are also present: there are more employees
for whom the work amount tended to increase and who struggled to obtain the protection
kit among those who worked during lockdown, and, on the other hand, there were slightly
more people with COVID among those who did not work.

A significant trend is also revealed for household size and for symptoms in house-
holds; however, this result should be interpreted with caution due to a large amount of
missing responses.

The reasons of not working (1 = 60, one person did not respond to the question)
are quite equally distributed (refer to Table 1). Slightly more than a third did not work
for child care reasons (note that schools were closed during the whole lockdown period),
the same proportion did not work for sick leave reasons, and those remaining did not
specify a reason.

Table 1. Reasons of not working during lockdown (n = 60).

Reported Reason 1 (%)
Child care 23 (38.3%)
Sick leave 23 (38.3%)

Other 13 (21.7%)
Missing 1(1.70%)

Among those who worked, 194 (11.6% from the total of 1671) reported to be sick.
A detailed description of this population is provided in Table 2. It mainly concerns women
(75.3%), not recently employed (less than 12% employed since less than 1 year), working
in hyper- or supermarkets (less than 50% are grocery store workers), mainly (almost 50%)
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shelf employees and checkout/reception managers. Note that 40.6% of sick employees ex-
perienced difficulties in obtaining the protection kit (vs. 30.4% among non-sick employees,
p-value = 0.005). Among sick employees, there were significantly more checkout/reception
managers (20% vs. 13% for non-sick employees) and less shelf employees (29% vs. 39% for
non-sick employees) (p-value = 0.02). The duration of sick leave did not exceed 1 week for
over 50%. No other particular trends were revealed.

Table 2. Descriptive statistics: employees working and sick during quarantine (1 = 194).

Characteristics n (%)
gender:
female 146 (75.3%)
male 48 (24.7%)
employed since
<6 months 6 (3.16%)
6 months-1 year 15 (7.89%)
1-5 years 69 (36.3%)
5-10 years 34 (17.9%)
>10 years 66 (34.7%)
size of supermarket:
grocery store 9 (4.71%)
supermarket 99 (51.8%)
hypermarket 83 (43.5%)
uniform change during lockdown 87 (44.8%)
difficulty to obtain protect kit 78 (40.6%)
mood change during lockdown 41 (21.1%)
work amount change 180 (93.8%)
position:
administrative 15 (7.94%)
checkout/reception 38 (20.1%)
drive 8 (4.23%)
multiple tasks 8 (4.23%)
other 10 (5.29%)
sales assistant 6 (3.17%)
self-service employee 21 (11.1%)
shelf employee 55 (29.1%)
unprecised 28 (14.8%)
age:
[18, 25] 33 (17.1%)
(25, 40] 112 (58.0%)
(40, 62] 48 (24.9%)
duration of sick leave, N (%):
<1 week 99 (51.0%)
1-2 weeks 36 (18.6%)
2-3 weeks 23 (11.9%)
3-4 weeks 20 (10.3%)
>1 month 16 (8.25%)

Among those who worked during the lockdown, 113 reported to have COVID, which
corresponds to 7% among those who worked and 61% among those who answered.
Over 85% of those who worked reported an increased amount of charge (refer to Table 3
for detailed numbers).

Table 3. Description of employees” working status and COVID status (n = 1746).

COVID-Free COVID-Confirmed Missing Data on COVID Status

sick leave 8% (5) 10% (6) 82% (49)
work with COVID 4% (72) 7% (113) 89% (1486)
missing answer 7% (1) 93% (14)
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Finally, 109 employees reported a decrease in work amount during the lockdown, oppos-
ing the general trend. These employees are characterised by the following features : women
(60%) working in hypermarket (61%), and self-service or shelf employees (over 60%). One
can refer to Figure 1 for details on positions of employees who reported a decrease in
work load.
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Figure 1. Positions of employees who reported a decrease in work load (n = 109, one missing
answer).

Concerning the uniform description, 913 employees (53%) reported no change in
uniform. For 92% (n = 754) of those for whom uniform changed, the change was initiated
by their management, and others changed uniform on their own. The changes principally
meant obtaining masks, gloves, and protection screens (41%, 17%, and 12% of responses,
respectively), compared to 6% of responses indicating wearing masks and/or gloves in nor-
mal time. Furthermore, 31% of employees struggled to obtain a protection kit; this difficulty
especially concerned self-service employees, administrative staff, and sales assistants.

As for the multivariate trends, one can refer to the results of the multiple correspon-
dence analysis, illustrated in Figure 2. The analysis is focused on the following variables:
being sick (yes/no), struggling to obtain a protection kit (yes/no), the position of the em-
ployee, and changed mood during the lockdown (yes/no). In total, 1519 respondents with
no missing values for the considered variables were included in this descriptive analysis.
The presented first factorial plan summarises over 20% of total information in the initial
data. No clear trends are observed. However, the difficulty of obtaining a protection kit
seems to be linked to the position (self-service employees, administrative staff, and sales
assistants are more concerned by the difficulty). Check-out and reception employees tend
to be sick more often than others and staff not sick during the lockdown are more likely to
be subject to changes in mood.

The employees were asked for a free description of their mood change reason during
the lockdown as well as for a general comment on the situation. The corresponding
word cloud provided in Figure 3 reveals stress, fatigue, clients’ attitude, and anxiety as
main factors influencing the mood change. More details are provided in free comments,
summarised in Figure 4. The free comments were analysed textually and categorised
into the following general groups: a lack of consideration (a lack of child care help, no
prime, a lack of recognition by clients/supervisors); a lack of protection (no COVID-19 test,
difficulty to obtain protection kit (gloves, masks, etc.)); clients” attitude (aggressive attitude,
rudeness, non-adherence to social distancing rules during the COVID-19 lockdown, etc.);
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stress/fatigue (stress, fatigue, back pain, etc.); work load (an increase in work load); and
recognition (positive comments concerning the primes, possibility to obtain protection kit,
recognition by clients and supervisors).
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Figure 2. Multiple correspondence analysis (n = 1519). The two first factorial dimensions are
presented (a proportion of total explained variance is indicated for each axis); groups of sick and non-
sick employees during the lockdown are indicated by the 95% confidence ellipses. The considered
variables are: being or not being sick, having or not having difficulty to obtain a protection kit,
position of the employee, and changed or not changed mood during lockdown.
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Figure 3. Mood change description of employees (derived from free answer).
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Number
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Figure 4. Analysis of free comments by employees (1 = 311 available comments).

No particular geographical trends were observed in responses given by the employees
to different questions. The result (namely, the first factorial plan) of the correspondence
analysis, carried out to explore a link between the sickness and geographical region, is
provided in Figure 5. In general, there were more COVID cases in Ile-de-France and
Provence-Alpes-cote d’ Azur; this trend corresponds to the general pandemic propagation
patterns for Ile-de-France, but the link is less clear for Provence-Alpes-cote d’Azur during
this period. Foreign employees (Belgium, Luxembourg) tended to report not being sick
more frequently; however, these results should be interpreted with caution due to a very
small number of foreign employees (the study concerned mainly French stores, only
29 employees were from bordering countries).
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Figure 5. COVID by geographical region: correspondence analysis, employees (n = 1746), the two
first factorial dimensions are presented. A proportion of total explained variance is indicated for
each axis.
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3.2. Supervisors” Responses Analysis

In general, the responses of 171 supervisors were collected. The descriptive statistics
are provided in Appendix A (Table A3). The respondents were equally distributed in
gender and were mainly employed since more than 1 year in a store (less than 20% were
employed for less than 1 year). Over 56% of responses concerned supermarket super-
visors (vs. hypermarkets and grocery stores). In terms of the number of employees, as
well as the weekly number of clients and turnover, the distribution appears to be quite
homogeneous. E-commerce was present in almost half of the stores during normal time
(45.6%), with no particular trends regarding the amount of e-commerce (turnover, number
of clients).

The details on working conditions reported by supervisors are provided in Table 4.
The results reveal 12% of absences during the lockdown period on average, 4% of sick
leaves for COVID, and 6% of leaves for child care (the percentage is calculated from the
total number of employees). Moreover, 58.5% of supervisors reported a uniform change
during the lockdown for their employees, with 42% omitting to indicate who initiated
the uniform change; 43.6% of supervisors struggled to obtain protection kits for their
employees. Note that the majority of supervisors (92%) reported a change in work amount
during the lockdown. Among those who reported changes in work amount, the majority
(92%) of respondents indicated an increased work load.

Table 4. Description of employees’ conditions reported by supervisors (n = 165, the responses with
irrelevant information concerning the number of employees were removed from analysis).

Characteristics
proportion of full-time workers, mean (SD) 0.79 (0.18)
proportion of part-time workers, mean (SD) 0.20 (0.25)
proportion of absent workers, mean (SD) 0.12 (0.23)
proportion of workers with COVID, mean (SD) 0.04 (0.07)
proportion of absent due to child-care, mean (SD) 0.06 (0.10)
uniform change during lockdown, 7 (%):
no 64 (38.8%)
yes 97 (58.8%)
missing answer 4 (2.42%)
initiative to change uniform, n (%):
employees 13 (7.88%)
myself 21 (12.7%)
store 62 (37.6%)
missing answer 69 (41.8%)
difficulty to obtain protection kit, 1 (%):
no 88 (53.3%)
yes 72 (43.6%)
missing answer 5(3.03%)

In terms of turnover and number of orders, in general, lockdown implied changes
in the number of clients, in turnover, and in the work amount for about 90% of stores.
The details of these changes during the lockdown are provided in Table 5. Significant
changes were observed during the lockdown compared to normal time as for the number of
visits, the number of e-commerce orders, the global turnover, and the e-commerce turnover.
Precisely, during lockdown, the number of clients, the number of e-commerce orders, and
the corresponding turnovers tend to increase (refer to Appendix A and Figure A1 for illus-
tration). Most of responses concerning the e-commerce turnover and quantity were relevant.
Note however that one respondent reported had no e-commerce during the normal period,
but had [30, 200) orders on-line weekly. Symmetrically, one respondent reported having
e-commerce, but 0 weekly orders. The results are presented for actual responses. There
were no such irrelevances in the reported e-commerce turnover. Most supermarkets (91%)
did not modify their practice in terms of e-commerce (those who practiced or continued to
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practice, as well as those who did not, have not started e-commerce activity). There were
very few changes: three respondents reported opening the e-commerce activity during
lockdown and six respondents ceased the on-line activity during the lockdown. Half of
the supervisors (n = 84) reported an increase in the number of online orders and almost
half (n = 82) reported an increase in the e-commerce turnover during the period. One
supervisor reported an unchanged number of on-line orders. The remainder of respondents
did not reply to these two questions. Most of the supervisors (73%) reported an increase in
the general turnover, 15% reported a decrease in the turnover, and 12% did not respond.

Table 5. Description of orders and turnover (normal time vs. lockdown). All chi-squared p-values
comparing the two groups are <0.05. The percentage is calculated over n = 171 supervisors for the
number of visits and the turnover and over those concerned by e-commerce: n = 88 at normal time
and n = 85 during the lockdown (see Appendix A (Table A3) for details).

Normal Time Lockdown
Number of visits
[250, 2000] 23 (13.5%) 28 (16.3%)
(2000, 5000] 43 (25.1%) 29 (17.0%)
(5000, 10,000] 32 (18.7%) 32 (18.7%)
(10,000, 120,000] 28 (16.4%) 21 (12.3%)
missing answer 45 (26.3%) 61 (35.7%)
Number of e-commerce orders
[0, 1) 1(1.1%) 0 (0.0%)
[1,30) 16 (18.2%) 5 (5.9%)
[30, 200) 30 (34.1%) 24 (28.2%)
[200, 3000] 21 (23.9%) 42 (49.4%)
missing answer 20 (22.7%) 14 (16.5%)
Turnover (euros)
<20,000 18 (10.5%) 6 (3.5%)
20,000-50,000 25 (14.6%) 18 (10.5%)
50,000-100,000 29 (17.0%) 34 (19.9%)
100,000-150,000 20 (11.7%) 19 (11.2%)
150,000-200,000 17 (9.9%) 18 (10.5%)
200,000-500,000 33 (19.3%) 31 (18.1%)
>500,000 16 (9.4%) 17 (9.9%)
missing answer 13 (7.6%) 28 (16.4%)
E-commerce turnover (euros)
<20,000 34 (38.6%) 17 (20.1%)
20,000-50,000 16 (18.2%) 25 (29.4%)
50,000-100,000 5 (5.7%) 11 (12.9%)
>100,000 11 (12.5%) 16 (18.8%)
missing answer 22 (25.0%) 16 (18.8%)

Among supervisors, 67 (39%) reported no change in uniform. For the remainder,
the changes principally involved masks, gloves, and protection screens (47%, 29%, and 25%
of responses, respectively), while 5% of responses indicated wearing a mask and/or gloves
in normal time.

Over 95% of stores suffered from different types of shortages during the lockdown
(two supervisors did not report shortage and five omitted to reply to the question). Higher
demand and, to a considerably lower extent, a lack of supply appeared to be the main
reasons of shortage (refer to Figure 6 for shortage reasons). Shortage principally concerned
essential products (baking ingredients, cheese), cleaning and antibacterial products, and
toilet paper. Note that there was also a particular shortage of printing ink, caused by
distance working and schooling during the lockdown. The word cloud derived from the
supervisors’ free responses concerning shortage is presented in Figure 7.
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In addition, 35% of supervisors experienced mood change during the lockdown.
The description of this change, provided by supervisors in their free comments, is sum-
marised in Figure 8. The supervisors are principally concerned with stress and fatigue,
clients” aggressive and/or disrespectful attitude, and work load. Note that mood change
reasons of supervisors are not quite similar to those reported by the employees, and that
employees are more affected by a lack of recognition than supervisors, whereas stress and
fatigue were considerably predominant reasons for mood change among supervisors.
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3.3. Summary of Results

Most of the respondents worked in the corresponding stores for more than one year in
the beginning of lockdown (over 90% of employees and over 80% of supervisors). Globally,
few people were absent during lockdown: over 95% of employees continued to work
and 12% of employees’ absences were reported by the supervisors. The main reasons for
absences were sick leave and/or child care (note that schools were closed during this first
lockdown in France). Moreover, 30% of employees struggled to obtain protection kits
and almost 44% of supervisors mentioned struggling to obtain protection kits for their
employees. Over 50% of employees and 40% of supervisors mentioned no uniform change
during the lockdown. For the employees, the uniform change was mainly initiated by their
supervisors (92%) and principally concerned masks, gloves, and protection screens. Both
employees and supervisors reported a higher work load during the lockdown. In particular,
the number of e-commerce orders and the e-commerce turnover increased. Shortages for
some products were mentioned by 164 supervisors among 171. This shortage was implied
by a higher demand (both traditional and e-commerce) as well as by a lack of supply. This
shortage mainly concerned essential products, cleaning and antibacterial products, and
toilet paper.

The general situation implied mood changes for both employees and supervisors. Em-
ployees were mainly affected by clients’ inappropriate attitude and by a lack of recognition
from their supervisors or from clients, whereas supervisors were mainly impacted by stress
and fatigue.

4. Discussion

The present study is focused on the situation of food stores during the COVID-19
lockdown in France in 2020. In total, 1746 questionnaires were collected from employees
and 171 questionnaires were collected from store supervisors. In the context of the general
situation in France during the studied period, the results can be interpreted as follows. Em-
ployees reported suffering from a lack of recognition by the government, by clients, and by
their supervisors. Indeed, no prime was allocated by the government to supermarket staff
at this time (even if the prime was provided by the store supervisors in some cases). Finally,
store employees were not given priority for child care facilities. Employees underline these
elements in free comments: compared to medical staff who faced an increased work load
and poor working conditions but had priority for childcare accommodations and were
highly supported by the population, the food store employees experienced increased work
load, difficulties in childminding facilities, aggressive attitudes, and a lack of recognition.
To summarise, this study shows that the supermarket staff had to work in stressful con-
ditions: increased work load, inappropriate clients” attitude, and excess of fatigue. These
conclusions join the points outlined in [21], a recent narrative study on essential workers in
the United States, mentioning an increased risk of moral injury due to specific work-related
factors. Moreover, as the respondents of our study, the authors of this paper conclude:
“While essential workers in the health sector are hailed as heroes, other essential workers
are treated as expendable”. This feeling seems to be shared by many essential workers
rather than health employees. Our study does not underline a lack of personal protective
equipment due to employer’s failure, or an increased work-related illness, as is the case
in [21]. It is important to mention that labor legislation and general working conditions are
rather different in France and in the United States; thus, comparisons should be carried out
with caution.

In terms of contamination, the obtained results should be interpreted with care. In-
deed, COVID screening was poorly developed during the first lockdown due to a lack of
diagnostic tests, leading to underestimated prevalence.

A recently published study [17] assesses the effectiveness of different policies in terms
of virus transmission reduction, such as restricting the number of customers in a store
or bringing changes to the store layout. The authors propose an agent-based model of
customer movement in a supermarket with a simple viral transmission model, based on
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the amount of time a customer spends in close proximity to other infectious customers.
This model will potentially allow the retailers to propose effective policies to reduce virus
transmission and, thereby, to protect both customers and staff. This new investigation
underlines the importance of the topic treated in our study.

Study Limitations and Further Work

The present study is principally focused on psychological and behavioural issues; the
points concerning pandemic and virus propagation were approached subjectively using
an auto-reported questionnaire. It would be helpful to enrich our results using a more
objective study focused on contamination process during shopping. A more recent wide-
spread diagnostic testing procedure can optimise the hygiene and safety guidelines and
reduce disease propagation. Note that similar ongoing, but not yet published, studies exist
for concert halls.

In terms of survey methods, an internet-based survey with non-probability sampling
implies an important selection bias. Moreover, our study lacks a clear definition of the
target population. Thus, only general conclusions can be drawn from it. We emphasise that
the objective of our exploratory pilot study involves capturing the main trends which are
important or interesting to develop in further investigations. Indeed, no other quantitative
studies have been conducted on this topic to our knowledge. More targeted studies
should be carried out, focusing on one main research question to clearly define a target
population, to provide survey accuracy and to assess sample representativeness (for
example, a study on moral injury, a study on contamination, a study on sick leaves, a study
on turnover/orders issues, etc.).

5. Conclusions

Our pilot study addresses the impacts of the COVID-19 pandemic on the food sector
and on working conditions of supermarket employees in France, revealing a lack of financial
and social support of supermarket employees in the context of pandemic. In particular,
no prime allocation and no aid in terms of childcare facilities was provided by the French
government. However, supermarket employees are essential “front-line” workers in this
situation and are subject to higher risks for their physical and mental state; this population
should be closely considered in the case of acute epidemics.
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Appendix A

Table A1l. Descriptive statistics for all employees (n = 1746, a 95% confidence interval is provided).

n(%) 95% CI
gender
female 1234 (70.7%) [68.5%; 72.8%]
male 494 (28.3%) [26.2%;30.5%]
missing answer 18 (1.03%) [0.61%;1.62%]
age
[17, 25] 338 (19.4%) [17.5%;21.3%]
(25, 40] 902 (51.7%) [49.3%; 54.0%]
(40, 62] 478 (27.4%) [25.3%;29.5%]
missing answer 28 (1.60%) [1.07%;2.31%]
household size
[0,1) 16 (0.92%) [0.52%; 1.48%]
[1,2) 62 (3.55%) [2.73%;4.53%]
[2,3) 47 (2.69%) [1.98%; 3.56%]
[3, 6] 67 (3.84%) [2.99%; 4.85%]
missing answer 1554 (89.0%) [87.4%;90.4%]
position
administrative 127 (7.41%) [6.22%; 8.76%]
checkout/reception 235 (13.7%) [12.1%; 15.4%]
drive 92 (5.37%) [4.35%; 6.55%]
multiple tasks 86 (5.02%) [4.04%; 6.16%]
other 53 (3.09%) [2.33%;4.03%]
sales assistant 37 (2.16%) [1.53%;2.97%]
self-service employee 220 (12.8%) [11.3%; 14.5%]
shelf employee 657 (38.4%) [36.0%;40.7%]
unprecized 206 (12.0%) [10.5%;13.7%]
employed since
<6 months 50 (2.86%) [2.13%; 3.76%]
6 months-1 year 127 (7.27%) [6.10%; 8.59%]
1-5 years 597 (34.2%) [32.0%; 36.5%]
5-10 years 353 (20.2%) [18.4%;22.2%]
>10 years 571 (32.7%) [30.5%; 35.0%]
missing answer 48 (2.75%) [2.03%; 3.63%)]
size of supermarket (number of employees)
[2,10] 93 (5.33%) [4.32%; 6.49%]
(10, 40] 387 (22.2%) [20.2%; 24.2%]
(40, 120] 585 (33.5%) [31.3%; 35.8%]
(120, 200] 261 (14.9%) [13.3%; 16.7%]
>200 345 (19.8%) [17.9%;21.7%]
missing answer 75 (4.30%) [3.39%; 5.35%]
work during lockdown
no 60 (3.44%) [2.63%;4.40%]
yes 1671 (95.7%) [94.6%;96.6%]
missing answer 15 (0.86%) [0.48%;1.41%]
work amount change
no 141 (8.08%) [6.84%;9.45%]
yes 1578 (90.4%) [88.9%;91.7%]
missing answer 27 (1.55%) [1.02%; 2.24%)]
work amount change description
decreased 109 (6.24%) [5.15%;7.48%]
increased 1468 (84.1%) [82.3%; 85.8%)]
missing answer 169 (9.68%) [8.33%; 11.2%]
reason of not working
child care 23 (1.32%) [0.84%;1.97%]
other 13 (0.74%) [0.40%; 1.27%]
sick leave 25 (1.43%) [0.93%;2.11%]
missing answer 1685 (96.5%) [95.5%; 97.3%]
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Table Al. Cont.

n ( % ) 95% CI

difficulty to obtain protection kit

no 1180 (67.6%) [65.3%;69.8%]

yes 544 (31.2%) [29.0%; 33.4%]

missing answer 22 (1.26%) [0.79%; 1.90%]
sick during lockdown

no 1536 (88.0%) [86.4%; 89.5%]

yes 194 (11.1%) [9.67%;12.7%]

missing answer 16 (0.92%) [0.52%; 1.48%]
sick COVID

no 77 (4.41%) [3.50%; 5.48%]

yes 120 (6.87%) [5.73%; 8.16%]

missing answer 1549 (88.7%) [87.1%;90.2%]
tested COVID

no 179 (10.3%) [8.87%;11.8%]

yes 18 (1.03%) [0.61%;1.62%]

missing answer 1549 (88.7%) [87.1%; 90.2%]
positive test COVID

no 61 (3.49%) [2.68%;4.47%]

yes 7 (0.40%) [0.16%;0.82%]

missing answer 1678 (96.1%) [95.1%; 97.0%]
symptoms COVID

no 129 (7.39%) [6.21%; 8.72%]

yes 13 (0.74%) [0.40%;1.27%]

missing answer 1604 (91.9%) [90.5%; 93.1%]

Table A2. Descriptive statistics for employees working and not working during the lock-
down, n = 1746, 15 missing answers (p-values are provided for the chi-squared or Fisher tests,
as appropriate).

Not Working Working

=60 n=1671 p-Value
gender 0.092
female 50 (83.3%) 1182 (70.7%)
male 10 (16.7%) 484 (29.0%)
missing answer 0 (0.00%) 5 (0.30%)
age 0.069
[17, 25] 5 (8.33%) 333 (19.9%)
(25, 40] 37 (61.7%) 865 (51.8%)
(40, 62] 17 (28.3%) 460 (27.5%)
missing answer 1 (1.67%) 13 (0.78%)
household size 0.016
[0, 1) 3 (5.00%) 13 (0.78%)
[1,2) 2 (3.33%) 60 (3.59%)
[2,3) 4 (6.67%) 43 (2.57%)
[3, 6] 2 (3.33%) 64 (3.83%)
missing answer 49 (81.7%) 1491 (89.2%)
position <0.001
administrative 6 (10.2%) 121 (7.32%)
checkout/reception 15 (25.4%) 220 (13.3%)
drive 3 (5.08%) 89 (5.38%)
multiple tasks 5 (8.47%) 81 (4.90%)
sales assistant 2 (3.39%) 35 (2.12%)
self-service employee 5 (8.47%) 215 (13.0%)
shelf employee 13 (22.0%) 644 (39.0%)
other 3 (5.08%) 50 (3.02%)
unprecized 7 (11.9%) 198 (12.0%)
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Table A2. Cont.

Not Working Working

=60 n=1671 p-Value
employed since 0.296
<6 months 4 (6.67%) 46 (2.75%)
6 months-1 year 3 (5.00%) 124 (7.42%)
1-5 years 17 (28.3%) 579 (34.6%)
5-10 years 10 (16.7%) 342 (20.5%)
>10 years 25 (41.7%) 546 (32.7%)
missing answer 1 (1.67%) 34 (2.03%)
size of supermarket (number of employees) 0.975
[2,10] 3 (5.00%) 90 (5.39%)
(10, 40] 13 (21.7%) 373 (22.3%)
(40, 120] 21 (35.0%) 564 (33.8%)
(120, 200] 11 (18.3%) 250 (15.0%)
(200, 3.91 x 10%] 11 (18.3%) 334 (20.0%)
missing answer 1(1.67%) 60 (3.59%)
work amount change <0.001
no 12 (20.0%) 129 (7.72%)
yes 39 (65.0%) 1537 (92.0%)
missing answer 9 (15.0%) 5 (0.30%)
work amount change description <0.001
decreased 4 (6.67%) 105 (6.28%)
increased 35 (58.3%) 1431 (85.6%)
missing answer 21 (35.0%) 135 (8.08%)
reason of not working <0.001
child care 23 (38.3%) 0 (0.00%)
other 13 (21.7%) 0 (0.00%)
sick leave 23 (38.3%) 0 (0.00%)
missing answer 1 (1.67%) 1671 (100%)
difficulty to obtain protection kit 0.004
no 41 (68.3%) 1139 (68.2%)
yes 16 (26.7%) 526 (31.5%)
missing answer 3 (5.00%) 6 (0.36%)
sick during lockdown 0.183
no 49 (81.7%) 1486 (88.9%)
yes 11 (18.3%) 182 (10.9%)
missing answer 0 (0.00%) 3 (0.18%)
sick COVID 0.147
no 5 (8.33%) 72 (4.31%)
yes 6 (10.0%) 113 (6.76%)
missing answer 49 (81.7%) 1486 (88.9%)
tested COVID 0.145
no 10 (16.7%) 168 (10.1%)
yes 1(1.67%) 17 (1.02%)
missing answer 49 (81.7%) 1486 (88.9%)
positive test COVID 0.036
no 5 (8.33%) 56 (3.35%)
yes 1(1.67%) 6 (0.36%)
missing answer 54 (90.0%) 1609 (96.3%)
symptoms COVID 0.060
no 6 (10.0%) 122 (7.30%)
yes 2 (3.33%) 11 (0.66%)

missing answer 52 (86.7%) 1538 (92.0%)




Healthcare 2022, 10, 1404 17 of 20

Table A3. Descriptive statistics for supervisors (1 = 171, a 95% confidence interval is provided).

n(%) 95% CI
gender
female 84 (49.1%) [41.4%;56.9%]
male 82 (48.0%) [40.3%; 55.7%]
missing answer 5 (2.92%) [0.96%; 6.69%]
employed since:
<6 months 11 (6.43%) [3.25%; 11.2%]
6 months-1 year 21 (12.3%) [7.77%;18.2%]
1-5 years 75 (43.9%) [36.3%;51.6%]
5-10 years 31 (18.1%) [12.7%;24.7%]
>10 years 26 (15.2%) [10.2%; 21.5%]
missing answer 7 (4.09%) [1.66%; 8.25%]
size of supermarket
grocery store 33 (19.3%) [13.7%;26.0%]
supermarket 97 (56.7%) [48.9%; 64.3%]
hypermarket 35 (20.5%) [14.7%;27.3%]
missing answer 6 (3.51%) [1.30%;7.48%]
number of employees
[1, 20] 66 (38.6%) [31.3%; 46.3%]
(20, 501 50 (29.2%) [22.5%; 36.7%]
(50, 600] 46 (26.9%) [20.4%; 34.2%]
missing answer 9 (5.26%) [2.43%;9.76%]
weekly number of clients (normal time)
[350, 2000] 23 (13.5%) [8.72%;19.5%]
(2000, 5000] 43 (25.1%) [18.8%; 32.3%]
(5000, 10,000] 32 (18.7%) [13.2%; 25.4%]
>10,000 28 (16.4%) [11.2%;22.8%]
missing answer 45 (26.3%) [19.9%; 33.6%]
weekly turnover (normal time)
<20,000 18 (10.5%) [6.36%;16.1%]
20,000-50,000 25 (14.6%) [9.69%;20.8%]
50,000-100,000 29 (17.0%) [11.7%;23.4%]
100,000-150,000 20 (11.7%) [7.29%;17.5%]
150 000-200,000 17 (9.94%) [5.90%; 15.4%]
200,000-500,000 33 (19.3%) [13.7%; 26.0%]
>500,000 16 (9.36%) [5.44%;14.7%]
missing answer 13 (7.60%) [4.11%; 12.6%]
presence of e-commerce (normal time)
no 78 (45.6%) [38.0%; 53.4%]
yes 88 (51.5%) [43.7%;59.2%]
missing answer 5 (2.92%) [0.96%; 6.69%]
number of e-commerce orders weekly (normal time)
[0,1) 3 (1.75%) [0.36%; 5.04%]
[1,30) 16 (9.36%) [5.44%; 14.7%]
[30, 200) 31 (18.1%) [12.7%;24.7%]
>200 21 (12.3%) [7.77%; 18.2%]
missing answer 100 (58.5%) [50.7%; 66.0%]
weekly turnover e-commerce (normal time)
no 78 (45.6%) [38.0%; 53.4%]
<20,000 34 (19.9%) [14.2%;26.7%]
20,000-50,000 16 (9.36%) [5.44%;14.7%]
50,000-100,000 5 (2.92%) [0.96%; 6.69%]
>100,000 11 (6.43%) [3.25%; 11.2%]
missing answer 27 (15.8%) [10.7%;22.1%]
change in number of clients during lockdown
no 4 (2.34%) [0.64%; 5.88%]
yes 157 (91.8%) [86.6%;95.5%]
missing answer 5 (2.92%) [0.96%; 6.69%]
don’t know 5 (2.92%) [0.96%; 6.69%]
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Table A3. Cont.

n ( % ) 95% CI

change in turnover during lockdown

no 13 (7.60%) [4.11%;12.6%]

yes 153 (89.5%) [83.9%;93.6%]

missing answer 5 (2.92%) [0.96%; 6.69%]
shortage during lockdown

non 2 (1.17%) [0.14%; 4.16%]

yes 164 (95.9%) [91.7%;98.3%]

missing answer 5 (2.92%) [0.96%; 6.69%]
presence of e-commerce during lockdown

no 80 (46.8%) [39.1%; 54.6%]

yes 85 (49.7%) [42.0%;57.4%]

missing answer 6 (3.51%) [1.30%; 7.48%]
uniform change during lockdown

no 67 (39.2%) [31.8%;46.9%]

yes 100 (58.5%) [50.7%; 66.0%]

missing answer 4(2.34%) [0.64%; 5.88%]
source of uniform change during lockdown

employees 13 (7.60%) [4.11%;12.6%]

myself 22 (12.9%) [8.24%; 18.8%]

store 64 (37.4%) [30.2%; 45.1%]

missing answer 72 (42.1%) [34.6%;49.9%]
difficulty to obtain protect kit

no 93 (54.4%) [46.6%;62.0%]

yes 73 (42.7%) [35.2%; 50.5%]

missing answer 5 (2.92%) [0.96%; 6.69%]
mood change during lockdown

no 106 (62.0%) [54.3%; 69.3%]

yes 60 (35.1%) [28.0%; 42.7%]

missing answer 5 (2.92%) [0.96%; 6.69%]
work amount change during lockdown

no 8 (4.68%) [2.04%;9.01%]

yes 158 (92.4%) [87.4%;95.9%]

missing answer 5 (2.92%) [0.96%; 6.69%]
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Figure A1. Comparison of turnover and order number during the lockdown vs. during normal time:
weekly number of clients (a), weekly number of e-commerce orders (b), weekly turnover (c), weekly
e-commerce turnover (d).

References

1.  Graham, Y.; Fox, A.; Scott, ].; Johnson, M.; Hayes, C. How a pandemic affects the mental health of the nursing workforce. Nurs.
Times 2020, 116, 20-22.

2. Azoulay, E.; Cariou, A.; Bruneel, F.; Demoule, A.; Kouatchet, A.; Reuter, D.; Souppart, V.; Combes, A.; Klouche, K.; Argaud, L.; et al.
Symptoms of anxiety, depression, and peritraumatic dissociation in critical care clinicians managing patients with COVID-19. A
cross-sectional study. Am. J. Respir. Crit. Care Med. 2020, 202, 1388-1398. [CrossRef]

3. Urooj, U,; Ansari, A ; Siraj, A.; Khan, S.; Tariq, H. Expectations, fears and perceptions of doctors during COVID-19 pandemic.
Pak. J. Med Sci. 2020, 36, S37. [CrossRef]

4.  Lai, J; Ma, S; Wang, Y.; Cai, Z.; Hu, J.; Wei, N.; Wu, J.; Du, H.; Chen, T,; Li, R;; et al. Factors associated with mental health
outcomes among health care workers exposed to coronavirus disease 2019. JAMA Netw. Open 2020, 3, e203976. [CrossRef]
[PubMed]

5. Badahdah, AM.; Khamis, F; Al Mahyijari, N. The psychological well-being of physicians during COVID-19 outbreak in Oman.
Psychiatry Res. 2020, 289, 113053. [CrossRef] [PubMed]

6. Ives, J.; Greenfield, S.; Parry, ].M.; Draper, H.; Gratus, C.; Petts, J.L; Sorell, T.; Wilson, S. Healthcare workers’ attitudes to working
during pandemic influenza: A qualitative study. BMC Public Health 2009, 9, 56. [CrossRef]

7.  Sanghera, J.; Pattani, N.; Hashmi, Y.; Varley, K.F; Cheruvu, M.S.; Bradley, A.; Burke, J.R. The impact of SARS-CoV-2 on the mental
health of healthcare workers in a hospital setting-A Systematic Review. J. Occup. Health 2020, 62, €12175. [CrossRef] [PubMed]

8.  Hyland, P; Shevlin, M.; Murphy, J.; McBride, O.; Fox, R.; Bondjers, K.; Karatzias, T.; Bentall, R.P.; Martinez, A.; Valliéres, F.
A longitudinal assessment of depression and anxiety in the Republic of Ireland before and during the COVID-19 pandemic.
Psychiatry Res. 2021, 300, 113905. [CrossRef]

9. Gori, A; Topino, E. Across the COVID-19 waves; assessing temporal fluctuations in perceived stress, post-traumatic symptoms,

worry, anxiety and civic moral disengagement over one year of pandemic. Int. . Environ. Res. Public Health 2021, 18, 5651.
[CrossRef] [PubMed]


http://doi.org/10.1164/rccm.202006-2568OC
http://dx.doi.org/10.12669/pjms.36.COVID19-S4.2643
http://dx.doi.org/10.1001/jamanetworkopen.2020.3976
http://www.ncbi.nlm.nih.gov/pubmed/32202646
http://dx.doi.org/10.1016/j.psychres.2020.113053
http://www.ncbi.nlm.nih.gov/pubmed/32388173
http://dx.doi.org/10.1186/1471-2458-9-56
http://dx.doi.org/10.1002/1348-9585.12175
http://www.ncbi.nlm.nih.gov/pubmed/33131192
http://dx.doi.org/10.1016/j.psychres.2021.113905
http://dx.doi.org/10.3390/ijerph18115651
http://www.ncbi.nlm.nih.gov/pubmed/34070478

Healthcare 2022, 10, 1404 20 of 20

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

Wang, C.; Pan, R.; Wan, X; Tan, Y.; Xu, L.; McIntyre, R.S.; Choo, EN.; Tran, B.; Ho, R.; Sharma, VK.; et al. A longitudinal study on
the mental health of general population during the COVID-19 epidemic in China. Brain Behav. Immun. 2020, 87, 40-48. [CrossRef]
Voltmer, E.; Koslich-Strumann, S.; Walther, A.; Kasem, M.; Obst, K.; Kotter, T. The impact of the COVID-19 pandemic on
stress, mental health and coping behavior in German University students—-a longitudinal study before and after the onset of the
pandemic. BMC Public Health 2021, 21, 1385. [CrossRef] [PubMed]

Breslau, J.; Finucane, M.L.; Locker, A.R.; Baird, M.D.; Roth, E.A.; Collins, R.L. A longitudinal study of psychological distress in
the United States before and during the COVID-19 pandemic. Prev. Med. 2021, 143, 106-362. [CrossRef]

McPherson, K.E.; McAloney-Kocaman, K.; McGlinchey, E.; Faeth, P.; Armour, C. Longitudinal analysis of the UK COVID-19
Psychological Wellbeing Study: Trajectories of anxiety, depression and COVID-19-related stress symptomology. Psychiatry Res.
2021, 304, 114-138. [CrossRef]

Castelld, J.V.; Casasnovas, G.L. The effect of lockdowns and infection rates on supermarket sales. Econ. Hum. Biol. 2021,
40, 100947. [CrossRef] [PubMed]

Hepp, T.; Marquart, P.; Jauck, C.; Gefeller, O. Effects of the Covid-19 Restrictions on Supermarket Visits in Germany. Gesund-
heitswesen 2021, 83, 166—172.

Zhang, J.; Zhou, P; Han, D.; Wang, W.; Cui, C.; Zhou, R.; Xu, K,; Liu, L.; Wang, X.; Bai, X,; et al. Investigation on a cluster
epidemic of COVID-19 in a supermarket in Liaocheng, Shandong province. Zhonghua Liu Xing Bing Xue Za Zhi 2020, 41, E055.
Ying, E; O’Clery, N. Modelling COVID-19 transmission in supermarkets using an agent-based model. PLoS ONE 2021,
16, €0249821. [CrossRef]

ROACH, D.E. Dimensions of Employee Moralel2. Pers. Psychol. 1958, 11, 419-431. [CrossRef]

Saunderson, R. Survey Findings of the Effectiveness of Employee Recognition in the Public Sector. Public Pers. Manag. 2004,
33, 255-275. [CrossRef]

Boye, M.W.,; Jones, ].W. Organizational culture and employee counterproductivity. In Antisocial Behavior in Organizations; Sage
Publications, Inc.: Thousand Oaks, CA, USA, 1997, pp. 172-184.

Gaitens, J.; Condon, M.; Fernandes, E.; McDiarmid, M. COVID-19 and essential workers: A narrative review of health outcomes
and moral injury. Int. J. Environ. Res. Public Health 2021, 18, 1446. [CrossRef] [PubMed]

Dennerlein, J.T.; Burke, L.; Sabbath, E.L.; Williams, ].A.R.; Peters, S.E.; Wallace, L.; Karapanos, M.; Sorensen, G. An Integrative
Total Worker Health Framework for Keeping Workers Safe and Healthy during the COVID-19 Pandemic. Hum. Factors 2020,
62, 689-696. [CrossRef]

Lehdonvirta, V.; Oksanen, A.; Rasédnen, P.; Blank, G. Social Media, Web, and Panel Surveys: Using Non-Probability Samples in
Social and Policy Research. Policy Internet 2021, 13, 134-155. [CrossRef]

Etikan, I.; Musa, S.A.; Alkassim, R.S. Comparison of convenience sampling and purposive sampling. Am. J. Theor. Appl. Stat.
2016, 5, 1-4. [CrossRef]


http://dx.doi.org/10.1016/j.bbi.2020.04.028
http://dx.doi.org/10.1186/s12889-021-11295-6
http://www.ncbi.nlm.nih.gov/pubmed/34256717
http://dx.doi.org/10.1016/j.ypmed.2020.106362
http://dx.doi.org/10.1016/j.psychres.2021.114138
http://dx.doi.org/10.1016/j.ehb.2020.100947
http://www.ncbi.nlm.nih.gov/pubmed/33260036
http://dx.doi.org/10.1371/journal.pone.0249821
http://dx.doi.org/10.1111/j.1744-6570.1958.tb00030.x
http://dx.doi.org/10.1177/009102600403300302
http://dx.doi.org/10.3390/ijerph18041446
http://www.ncbi.nlm.nih.gov/pubmed/33557075
http://dx.doi.org/10.1177/0018720820932699
http://dx.doi.org/10.1002/poi3.238
http://dx.doi.org/10.11648/j.ajtas.20160501.11

	Introduction
	Materials and Methods
	Data Collection
	Statistical Analysis

	Results
	Employees' Responses Analysis
	Supervisors' Responses Analysis
	Summary of Results

	Discussion
	Conclusions
	Appendix A
	References

