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Abstract: The first COVID-19 confinement has led to changes in the population’s behaviour. However,
little has been analysed about the changes in eating behaviour beyond the decrease in adherence to
healthy dietary patterns. The aim of the CoV-Eat project was to identify factors related to each of the
following eating behaviours (EB): cognitive restraints (CR), uncontrolled eating (UE), and emotional
eating (EE) in adults from Spanish-speaking countries. Participants completed an anonymous online
survey. EB was assessed using the Three-Factor Eating Questionnaire and the scores were classified
into tertiles. Socio-demographic characteristics and lifestyle habits including physical activity, sleep
quality, screen use, smoking consumption, and relationship with food were also collected. A total
of 9849 participants from 21 countries were included in this study. The median of CR, UE, and EE
behaviours was 15, 24, and 9, respectively. We observed that higher age, days of confinement, number
of times leaving home in the last week, changes in sleep quality, and their relationship with food were
negatively associated with CR, EE, and UE, while being a man was positively associated with an
increased in all these EBs. A higher household income was negatively associated with a higher score
of CR, and a higher education level (>primary) was positively associated with a medium score of EE.
Lower physical activity was a factor negatively associated with a medium score of EE and UE. Higher
screen use showed the same negative association for a medium score of EE and UE and a high score
of CR. In addition, higher tobacco consumption was found to be a protective factor against having
a medium or high score of CR and EE. In conclusion, some sociodemographic characteristics and
lifestyle changes may be important factors for EB and should be considered in emergency situations
such as confinement to prevent risky eating behaviour.
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1. Introduction

Nothing foreshadowed at the beginning of 2020 that the world would come to a
standstill due to a highly contagious virus such as SARS-CoV-2. However, in a few days
and from different countries, we saw how the World Health Organization classified this as
a pandemic infection (11 March 2020) and how various governments had to take drastic
measures to guarantee the population’s safety. Home confinement was established on a
mandatory basis in many countries and voluntarily in others, leading, indubitably, to an
unforeseen situation that has caused enormous stress and, probably, changes in habits [1,2].

The interest in exploring the effects of this social isolation period on health has gen-
erated ad hoc research focused on lifestyle choices or changes during this lapse of time.
Several studies conducted during the COVID-19 confinement showed changes in eating
and sleeping schedules, a reduction in energy expenditure and physical activity, an increase
in unhealthy habits such as smoking, alcohol, and other drugs, and higher screen time,
but also beneficial practices such as an increase in time dedicated to cooking healthier
homemade recipes [3,4]. Moreover, the ECLB COVID-19 International Online Survey, a
study conducted in several countries in Europe, America, Asia, and North Africa with
5000 participants showed that home confinement led to significant psychological changes
that negatively impacted food intake, increasing the consumption of unhealthy and ultra-
processed foods, snacks between meals, the number of main meals, eating out of control,
and alcohol consumption [1,5,6]. This study also observed other lifestyle changes, including
reduced physical activity, increased sitting time, and less sleep quality compared to the pre-
pandemic situation [1,5,6]. In the young population, a study conducted on 1820 individuals
from Southern California showed that a large majority of participants (69%) increased food
intake as a way of coping with the pandemic, resulting in weight gain [7]. In addition,
one study conducted with 1084 participants from Mexico during the lockdown reported
that women had a healthier diet than men, consisting mainly of a high intake of fresh
food and a reduction in sweets and desserts [8]. However, some studies observed that
women who followed a diet rich in unhealthy foods (i.e., “eating high fat or sugary foods”)
and overate (i.e., “eating more food than usual”) during the first COVID-19 lockdown
experienced increased depressive symptoms [7,9]. On the contrary, a European survey with
36,185 adults found an improvement in diet quality during social isolation due to greater
participation in home cooking [4].

Despite the rapidly growing literature on food practices or nutrition during the first
COVID-19 confinement, few studies have explored eating behaviours such as dietary
restriction, uncontrolled eating, and/or emotional eating. Among these eating behaviours,
emotional eating has been the most studied. Two studies conducted on the Spanish
population observed that the prevalence of emotional eaters during this home-staying
period ranged from 10% [10] to 21.8% [2], while the proportion of those categorised as very
emotional eaters was 11% [2]. However, a survey conducted on Turkish individuals showed
that 75.7% of the participants were emotional eaters at different levels, ranging from low
(36.9%) to very emotional eaters (4.0%) [11]. Moreover, some studies have explored the
factors associated with eating behaviours during this first confinement period. In the Italian
population, a study observed that emotional eating was significantly associated with a
higher level of negative emotions such as anxiety [12]. A study on psychological distress
during the COVID-19 pandemic disclosed that eating behaviours, namely, emotional
eating and uncontrolled eating, were associated with personality dimensions such as
perfectionism [13]. Finally, a study with data from 724 Brazilian individuals showed
that emotional eating, binge eating, physical inactivity, and vespertine chronotype were
negatively correlated with a high score in emotional eating, binge eating, physical inactivity,
and vespertine chronotype during the COVID-19 isolation period [14].

In light of available evidence, the findings from the association of eating behaviours
with other potential influencing factors during the first COVID-19 confinement are still at an
emerging stage. To date, many questions remain on eating behaviours during this isolation
period and their effects on health. Therefore, the present study aimed to (1) describe eating
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behaviours, including dietary restriction, emotional eating, and uncontrolled eating, and
(2) explore the factors associated with these eating behaviours among adults during the
first confinement due to the COVID-19 pandemic in Spanish-speaking countries.

2. Materials and Methods
2.1. Study Design and Participants

The CoV-Eat project is a cross-sectional online survey aimed at exploring eating be-
haviours in people from Spanish-speaking countries. Detailed information on the study
protocol has been published previously [15]. The data of the study participants were col-
lected between April and June 2020 using a Google Forms platform according to the criteria
proposed by the Checklist for Reporting Results of Internet E-Surveys (CHERRIES) [16]. To
avoid duplicate responses, we applied the option in Google Forms “limit to one response”.
The target population was adults between 18- and 65-year-old citizens from 21 participat-
ing countries: Andorra, Argentina, Bolivia, Chile, Colombia, Costa Rica, Cuba, Ecuador,
El Salvador, Spain, Guatemala, Honduras, México, Nicaragua, Panamá, Paraguay, Perú,
Puerto Rico, Dominican Republic, Uruguay, and Venezuela. A criterion for participating in
the study was that the participants should be compulsorily or voluntarily confined at home
for at least seven days in a row. Potential participants were recruited through a dissemi-
nation campaign via social networks using snowball samplings such as Twitter, LinkedIn,
Facebook, Instagram, Telegram, and WhatsApp. This sampling method is particularly
suitable during a confinement situation that significantly reduces the population’s mobility
and social contact. Thus, the online distribution of the survey enabled large numbers of
people to access it quickly. Of the 10,281 participants who started the survey, 296 were
excluded from the analysis due to missing data for the outcome and exposure variables.
Finally, we included a sample of 9849 (95.8%).

The survey consisted of questions organised into the following sections: 1. Ques-
tionnaire of eating behaviour (Three-Factor Eating Questionnaire-R18, TFEQ-R18-SP),
2. Sociodemographic and health information (anthropometrics, chronic illnesses, and so-
ciodemographic data; and 3. Lifestyle (social isolation, lifestyle, and acquisition of foods).
Sections 2 and 3 included closed- and open-ended ad hoc questions. The survey took
approximately 10–15 min. Detailed information of each section is described as follows:

(1) To assess eating behaviour, we used the validated Spanish version of the Three-Factor
Eating Questionnaire-R18 (TFEQ-R18-SP) [17]. This test measures three different types
of eating behaviour: (a) cognitive restraint (CR), defined as the conscious restriction of
the consumption of foods aimed at controlling the corporal weight and/or promoting
the loss of weight; (b) emotional eating (EE), defined as eating as a way to suppress
negative emotions; and (c) uncontrolled eating (UE), referred to the tendency to eat
more than the usual because of a loss of control on the consumption with a subjective
feeling of hunger. The questionnaire consists of 18 items divided into three subscales:
CR (six items), EE (three items), and UE (nine items). The items can be scored on a
four-point scale (definitively true: 1, mainly true: 2, mainly false: 3, definitively false:
4). The total score of each subscale can be obtained from the sum of the respective
items. Higher scores in the subscales indicated greater CR, EE, and UE.

(2) In the section on sociodemographic and health information, we collected the fol-
lowing data: (a) self-reported basic anthropometrics data: weight (kg), height (cm),
abdominal circumference (cm); (b) health status information: previous diagnosis of
chronic illnesses: diabetes, hypertension, cancer, obesity, and time passed from the
diagnosis; and (c) sociodemographic data: country of residence, sex (woman/man),
age, educational level (primary, secondary, university), employment situation prior
to the pandemic and current (works, teleworking, retired, stopped/earning sub-
sidy, stopped/without earning, student, unpaid domestic work, or other situations),
marital status (single, coupled up), and number of people living at home.

(3) The last section included information about lifestyles: (a) days of confinement, type of
cohabitation (alone, in a family without children, in a family with children), frequency
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and reason for leaving the house; (b) data related with lifestyles before and during
home confinement: sleep quality, physical activity, screen use, tobacco consumption,
relationship with food; and (c) data related with the purchase of foods: frequency
and monetary cost in the purchase of foods in the last week and frequency of food
delivery to home.

Previously to collect the data, this study’s protocol was published in the Open Science
Framework (https://osf.io/dz9s7/) to allow a pre-evaluation by experts in the area and
bioethics. Furthermore, this study complied with the premises established in the Decla-
ration of Helsinki for research on human beings and according to the Guide for Health
Research during Disasters, Emergencies, or Epidemics outbreaks [18]. The nature of this
study guarantees minimal risk and respects the granting of informed consent by each
research person.

The researchers are committed to protecting the access to the data obtained from the
questionnaire through electronic devices and the Internet to safeguard each participant’s
data, and no sensitive information that can identify them was collected. In addition,
informed consent for participation was obtained online following the principle of autonomy.

2.2. Study Variables
2.2.1. Eating Behaviours

Total scores for each subscale (CR from 6 to 24, EE from 3 to 12, and UE from 9 to
35 points) were calculated. Then, the participants were classified according to the tertiles
of CR (<15, 15–16, >16 points), EE (<9, 9–10, >10), and UE (<14, 24–26, >26 points).

2.2.2. Covariates

The sociodemographic characteristics considered for the analysis were: age in years;
sex (women and men); marital status (single, coupled up); education level (≤primary;
>primary); household income (lower, medium, higher); the number of people living at
home (0–2, >2); days of confinement in tertiles (7–21, 22–31, and >31 days); and the number
of times they left their homes during the last week (0, 1 and, >1). In addition, we included
the following lifestyle variables: sleep quality (as before the COVID-19 confinement, lower,
and higher); physical activity (as before the COVID-19 confinement, lower, and higher),
screen use (as before the COVID-19 confinement, lower, and higher), tobacco consumption
(no smoker, as before the COVID-19 confinement, lower, higher, and ex-smoker), and
relationship with food (as before the COVID-19 confinement, different).

2.3. Statistical Analyses

Statistical analyses were conducted using software R, version 4.0.2 (R Foundation for
Statistical Computing, Vienna, Austria; http://www.r-project.org/). We applied bilateral
statistical tests with a significance level set at 0.05. In addition, the normal distribution of the
continuous variables was checked by the Lilliefors correction Kolmogorov–Smirnov test.

The CR, EE, and UE were described using a median and interquartile range (IR). The
sociodemographic and lifestyle characteristics were presented as percentages in categorical
variables and median and IR in continuous variables. Moreover, the sociodemographic
and lifestyle characteristics according to the tertiles of CR, EE, and UE were also described
using percentages.

Predictors of the medium and higher scores of eating behaviour variables (i.e., CR,
EE, and UE) were assessed by multiple Poisson regression models with robust variance
based on the sandwich estimation of Huber to obtain prevalence ratios (PR) and their
95% confidence interval (CI) [19,20]. Because of non-convergence, Poisson regression with
robust variance was applied instead of the log-binomial regression [21].

3. Results

In the present study, the median (interquartile range) of CR, UE, and EE in the partic-
ipants of CoV-Eat was 15 (14; 17), 9 (7; 11), and 24 (21; 28), respectively. The sociodemo-
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graphic and lifestyle characteristics are shown in Table 1. The median age was 31 years, and
80.1% of the participants were women. Most participants were coupled up, had medium
income, and had secondary or university studies. The median of days of confinement was
23, and 51.3% of them left their homes during the last week more than one time. According
to lifestyle characteristics, most participants reported changes in their sleep quality, physical
activity, screen time, and food relationship routines due to the COVID-19 confinement. In
addition, 84.9% of participants reported being non-smokers or ex-smokers.

Table 1. Sociodemographic and lifestyle characteristics of the participants in the CoV-Eat project.

Characteristics n = 9849

Age in years, median (IR 1) 31 (27; 43)
Sex (women), % 80.1

Marital status (with partner), % 93.4
Educational level (≤primary), % 18.6

Household income, %
Lower 17.1

Medium 75.6
Higher 7.3

Number of people in home (>2), % 66.5
Days of confinement, median (IR) 23 (17; 36)

Numbers time left their home in the last week, %
0 15.2
1 33.4

>1 51.3
Sleep quality, %

As before 46.4
Higher 11.7
Lower 41.9

Physical activity, %
As before 21.5

Higher 16.2
Lower 62.3

Screen use, %
As before 24.5

Higher 72.4
Lower 3.1

Tobacco consumption, %
Non-smoker 64.9

As before 4.4
Higher 4.8
Lower 6.0

Ex-smoker 20.0
Relationship with food, %

As before 47.6
Different 52.4

1 IR: Interquartile range.

Table 2 shows associated factors with medium and high scores of CR in the partici-
pants from the CoV-EAT project. Statistical significant predictors of the medium score of
CR (15–16 points) were being older (PR31–40 vs. 18–30 = 0.92; PR41–65 vs. 18–30 = 0.90), being
men (PR = 1.14), leaving home more than once during the last week (PR>1 vs. 0 = 0.93),
changes in sleep quality (PRhigher vs. as before = 0.92; PRlower vs. as before = 0.94), and rela-
tionship with food (PRdifferent vs. as before = 0.89). In addition, we observed that being older
(PR31–40 vs. 18–30 = 0.91; PR41–65 vs. 18–30 = 0.87), being men (PR = 1.30), household income
(PRmedium vs. lower = 0.90; PRhigher vs. lower = 0.80), days of confinement (PR22–31 days vs.
< 22 days = 0.92; PR>31days vs. <22days = 0.90), the number of times they left the house during
the last week (PR1 vs. 0 = 0.91; PR>1 vs. 0 = 0.87), changes in sleep quality (PRhigher vs.
as before = 0.88; RPlower vs. as before = 0.87), screen time (PRhigher vs. as before = 0.91), tobacco
consumption (PRhigher vs. never smoker = 0.81; PRlower vs. never smoker = 0.87; PRex-smoker vs.
never smoker = 0.83), and relationship with food (PRdifferent vs. as before = 0.69) were signifi-
cantly associated with the high score > 16 of CR.
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Table 2. Associated factors with medium (15–16 points) and high (>16 points) scores of cognitive
restrained in the participants in the CoV-Eat project (n = 9849).

<15 Points
(n = 3593) 15–16 Points (n = 3420) >16 Points (n = 2836)

% % PR (95% CI) p-Value % PR (95% CI) p-Value

Age in years
18–30 33.6 37.7 1.00 39.9 1.00
31–40 32.2 30.7 0.92 (0.86; 0.97) 0.003 30.5 0.91 (0.85; 0.97) 0.006
41–65 34.3 31.6 0.90 (0.84; 0.95) 0.001 29.6 0.83 (0.78; 0.89) <0.001

Sex Woman 83.8 79.9 1.00 75.5 1.00
Man 16.2 20.1 1.14 (1.07; 1.21) <0.001 24.5 1.30 (1.22; 1.38) <0.001

Marital status
Coupled
up 92.7 93.9 1.00 93.8 1.00

Single 7.3 6.1 0.95 (0.85; 1.06) 0.357 6.2 1.01 (0.90; 1.14) 0.881

Education level ≤primary 18.5 17.3 1.00 20.1 1.00
>primary 81.5 82.7 1.05 (0.98; 1.12) 0.191 79.9 0.97 (0.91; 1.04) 0.371

Household
income

Lower 16.5 16.0 1.00 19.0 1.00
Medium 75.5 76.5 1.00 (0.94; 1.08) 0.894 74.7 0.90 (0.84; 0.96) 0.002
Higher 8.0 7.5 0.96 (0.86; 1.07) 0.458 6.3 0.80 (0.70; 0.91) 0.001

People living at
home

0–2 33.1 34.5 1.00 32.8 1.00
>2 66.9 65.5 0.96 (0.91; 1.01) 0.128 67.2 0.98 (0.92; 1.04) 0.493

Days of
confinement

7–21 days 33.2 34.8 1.00 37.1 1.00
22–31 days 31.8 33.1 0.98 (0.93; 1.04) 0.587 33.0 0.92 (0.86; 0.98) 0.010
>31 days 35.0 32.1 0.96 (0.90; 1.02) 0.166 29.9 0.90 (0.84; 0.97) 0.003

Number of
times leaving
home during
the last week

0 13.9 15.3 1.00 16.9 1.00
1 33.6 33.6 0.95 (0.88; 1.02) 0.177 33.0 0.91 (0.84; 0.98) 0.014
>1 52.5 51.1 0.93 (0.86; 0.99) 0.032 50.1 0.87 (0.81; 0.94) <0.001

Sleep quality
As before 41.7 46.1 1.00 52.7 1.00
Higher 12.4 11.4 0.92 (0.85; 1.00) 0.047 11.1 0.88 (0.80; 0.96) 0.004
Lower 45.9 42.5 0.94 (0.90; 1.00) 0.035 36.2 0.87 (0.82; 0.92) <0.001

Physical
activity

As before 19.8 21.4 1.00 23.8 1.00
Higher 15.8 15.9 0.98 (0.90; 1.06) 0.534 16.9 1.01 (0.93; 1.09) 0.874
Lower 64.3 62.7 0.99 (0.93; 1.05) 0.668 59.2 0.97 (0.90; 1.03) 0.283

Screen use
As before 22.4 23.2 1.00 28.6 1.00
Higher 74.8 73.6 1.00 (0.94; 1.06) 0.894 67.9 0.91 (0.85; 0.96) 0.001
Lower 2.8 3.2 1.11 (0.97; 1.28) 0.125 3.5 1.08 (0.94; 1.24) 0.288

Tobacco
consumption

No smoker 61.6 64.1 1.00 69.9 1.00
As before 4.5 4.5 0.99 (0.88; 1.11) 0.813 4.1 0.88 (0.77; 1.01) 0.075
Higher 5.7 4.6 0.91 (0.80; 1.02) 0.114 3.8 0.81 (0.69; 0.94) 0.006
Lower 6.3 6.0 0.97 (0.87; 1.07) 0.538 5.5 0.87 (0.77; 0.98) 0.020
Ex-smoker 21.9 20.8 0.98 (0.92; 1.04) 0.560 16.6 0.83 (0.77; 0.89) <0.001

Relationship
with food

As before 39.9 46.1 1.00 59.1 1.00
Different 60.1 53.9 0.89 (0.85; 0.94) <0.001 40.9 0.69 (0.65; 0.73) <0.001

PR, Prevalence Ratio; CI, Confidence Interval.

Table 3 shows the predictors of medium and high scores of EE in the participants
in the CoV-EAT project. We observed that being older (PR41–65 vs. 18–30 = 1.08), being
men (PR = 1.22), and having an educational level higher than primary studies (PR = 1.09)
were significantly positively associated with the medium score of EE (9–10 points), while a
higher number of days of confinement (PR = 0.93), lower sleep quality (PR = 0.88), lower
physical activity (PR = 0.86), higher screen use (PR = 0.85), being an ex-smoker (PR = 0.88),
and changes in the relationship with food (PR = 0.67) were negatively associated with a
medium score of EE. Moreover, significant statistical predictors of the high score of EE
(>10 points) were older (PR31–40 vs. 18–30 = 0.95; PR41–65 vs. 18–30 = 0.92), men (PR = 1.11),
leaving home more than once during the last week (PR>1 vs. 0 = 0.92), and changes in
sleep quality (PRhigher vs. as before = 0.92; PR>lower vs. as before = 0.95), tobacco consumption
(PRhigher vs. never smoker = 0.87), and relationship with food (PRdifferent vs. as before = 0.91).
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Table 3. Associated factors with medium (9–10 points) and high (>10 points) scores of emotional
eating in the participants in the CoV-Eat project (n = 9849).

<9 Points
(n = 4395) 9–10 Points (n = 2874) >10 Points (n = 2580)

% % PR (95% CI) p-Value % PR (95% CI) p-Value

Age in years
18–30 38.9 37.9 1.00 32.0 1.00
31–40 32.7 29.2 0.95 (0.89; 1.02) 0.172 30.9 0.95 (0.90; 1.00) 0.032
41–65 28.4 32.9 1.08 (1.01; 1.16) 0.024 37.1 0.92 (0.87; 0.97) 0.002

Sex
Women 85.0 79.1 1.00 72.8 1.00
Men 15.0 20.9 1.22 (1.14; 1.3) <0.001 27.2 1.11 (1.06; 1.17) <0.001

Marital status
Coupled
up 93.7 93.6 1.00 92.6 1.00

Single 6.3 6.4 1.03 (0.92; 1.16) 0.613 7.4 0.97 (0.89; 1.07) 0.581

Education level
≤primary 19.3 16.9 1.00 19.2 1.00
>primary 80.7 83.1 1.09 (1.01; 1.18) 0.024 80.8 1.02 (0.96; 1.08) 0.508

Household income
Lower 18.8 15.3 1.00 16.1 1.00
Medium 73.9 76.9 1.09 (1.00; 1.18) 0.052 77.1 0.98 (0.92; 1.03) 0.428
Higher 7.4 7.8 1.07 (0.95; 1.22) 0.268 6.8 0.94 (0.85; 1.04) 0.223

People living
at home

0–2 33.1 33.9 1.00 33.9 1.00
>2 66.9 66.1 0.98 (0.92; 1.04) 0.518 66.1 0.99 (0.94; 1.03) 0.594

Days of confinement
7–21 days 33.2 35.5 1.00 37.1 1.00
22–31 days 30.9 33.2 0.97 (0.91; 1.04) 0.361 34.7 0.98 (0.93; 1.03) 0.391
>31 days 35.9 31.3 0.93 (0.87; 1.00) 0.047 28.2 0.97 (0.92; 1.02) 0.202

Number of times
leaving home during
the last week

0 14.9 14.7 1.00 16.4 1.00
1 34.2 33.1 0.98 (0.90; 1.07) 0.651 32.6 0.95 (0.89; 1.01) 0.087
>1 50.9 52.2 0.97 (0.89; 1.05) 0.472 51.0 0.92 (0.87; 0.97) 0.004

Sleep quality
As before 39.7 49.5 1.00 54.5 1.00
Higher 11.2 11.6 0.96 (0.88; 1.05) 0.38 12.6 0.92 (0.86; 0.99) 0.023
Lower 49.2 38.9 0.88 (0.82; 0.93) <0.001 32.9 0.95 (0.91; 1.00) 0.031

Physical activity
As before 17.3 23.6 1.00 26.4 1.00
Higher 13.8 17.2 1.02 (0.94; 1.11) 0.603 19.1 0.99 (0.92; 1.06) 0.743
Lower 68.9 59.2 0.86 (0.8; 0.92) <0.001 54.5 0.99 (0.94; 1.04) 0.747

Screen use
As before 19.0 27.0 1.00 31.0 1.00
Higher 78.5 70.3 0.85 (0.80; 0.91) <0.001 64.4 0.97 (0.92; 1.02) 0.203
Lower 2.5 2.7 0.99 (0.83; 1.17) 0.867 4.6 1.05 (0.94; 1.18) 0.375

Tobacco
consumption

No smoker 62.3 66.1 1.00 67.8 1.00
As before 4.2 4.5 1.00 (0.87; 1.14) 0.969 4.7 0.97 (0.87; 1.08) 0.596
Higher 5.3 5.0 1.00 (0.88; 1.14) 0.974 3.6 0.87 (0.78; 0.98) 0.026
Lower 6.6 5.6 0.92 (0.81; 1.05) 0.222 5.4 0.94 (0.86; 1.03) 0.184
Ex-smoker 21.7 18.8 0.88 (0.82; 0.95) 0.001 18.5 0.98 (0.93; 1.04) 0.587

Relationship with
food

As before 32.9 53.1 1.00 66.5 1.00
Different 67.1 46.9 0.67 (0.63; 0.71) <0.001 33.5 0.91 (0.87; 0.95) <0.001

PR, Prevalence Ratio; CI, Confidence Interval.

The multivariate models for the factors associated with the medium (24–26 points) and
high (>26 points) scores of UE can be observed in Table 4. The age of participants was posi-
tively associated with a medium score of UE (PR31–40 vs. 18–30 = 1.08; PR41–65 vs. 18–30 = 1.18)
and a high score of UE (PR41–65 vs. 18–30 = 0.93). In addition, men presented a higher UE
score compared with women (PR = 1.11), while having secondary or university studies
were positively associated with a medium score of UE (PR = 1.16). The participants with
more than 31 days of confinement compared to those with less than 21 days had a negative
association with medium and high scores of UE (PR = 0.87 and 0.95, respectively). Regard-
ing the changes in lifestyles, a negative and significant association between a medium score
of UE and lower sleep quality (PR = 0.90), lower physical activity (PR = 0.86), higher screen
use (PR = 0.86), and relationship with food (PR = 0.73) compared to the situation before
confinement was observed. In addition, we also found a negative and significant associa-
tion between a higher score of UE and lower sleep quality (PR = 0.95) and the relationship
with food (PR = 0.90) compared to the situation previous to confinement.
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Table 4. Associated factors with medium (24–26 points) and high (>26 points) scores of uncontrolled
eating in the participants in the CoV-Eat project (n = 9849).

<24 Points
(n = 4086) 24–26 Points (n = 2508) >26 Points (n = 3255)

% % PR (95% CI) p-Value % PR (95% CI) p-Value

Age in years
18–30 40.8 36.4 32.1
31–40 31.6 31.6 1.08 (1.00; 1.17) 0.040 30.3 0.96 (0.91; 1.01) 0.083
41–65 27.6 31.9 1.18 (1.09; 1.28) <0.001 37.5 0.93 (0.89; 0.98) 0.007

Sex Women 80.3 79.6 80.2
Men 19.7 20.4 0.98 (0.91; 1.06) 0.573 19.8 1.11 (1.06; 1.16) <0.001

Marital status Coupled up 94.1 93.6 92.4
Single 5.9 6.4 1.03 (0.91; 1.17) 0.634 7.6 0.97 (0.89; 1.06) 0.565

Education level ≤primary 20.8 16.7 17.2
>primary 79.2 83.3 1.16 (1.06; 1.26) 0.001 82.8 1.01 (0.96; 1.06) 0.757

Household
income

Lower 19.0 15.5 15.8
Medium 74.3 76.6 1.06 (0.97; 1.16) 0.195 76.4 1.00 (0.95; 1.06) 0.897
Higher 6.7 7.9 1.14 (1.00; 1.31) 0.051 7.7 0.98 (0.89; 1.07) 0.658

People living
at home

0–2 32.3 33.7 34.9
>2 67.7 66.3 0.97 (0.91; 1.03) 0.329 65.1 0.98 (0.94; 1.02) 0.299

Days of
confinement

7–21 days 31.6 35.2 38.7
22–31 days 32.1 34.3 0.95 (0.88; 1.02) 0.149 32.0 0.97 (0.93; 1.02) 0.269
>31 days 36.3 30.5 0.87 (0.81; 0.94) <0.001 29.3 0.95 (0.91; 1.00) 0.064

Number of
times leaving
home during
the last week

0 14.8 15.7 1.00 15.4 1.00
1 33.9 32.5 0.94 (0.85; 1.03) 0.159 33.6 0.96 (0.91; 1.02) 0.222
>1 51.2 51.8 0.93 (0.85; 1.02) 0.131 51.0 0.94 (0.89; 1.00) 0.033

Sleep quality
As before 40.5 47.2 1.00 53.2 1.00
Higher 10.8 13.0 1.07 (0.97; 1.17) 0.157 11.8 0.96 (0.90; 1.02) 0.206
Lower 48.7 39.7 0.90 (0.84; 0.96) 0.002 35.1 0.95 (0.91; 0.99) 0.029

Physical
activity

As before 17.9 23.2 1.00 24.9 1.00
Higher 13.3 17.4 1.06 (0.96; 1.16) 0.249 18.8 1.01 (0.94; 1.07) 0.844
Lower 68.8 59.4 0.86 (0.80; 0.93) <0.001 56.3 1.00 (0.95; 1.05) 0.911

Screen use
As before 19.0 25.3 1.00 30.7 1.00
Higher 78.7 71.5 0.86 (0.81; 0.92) <0.001 65.1 0.99 (0.94; 1.04) 0.634
Lower 2.3 3.2 1.11 (0.93; 1.32) 0.237 4.1 1.09 (0.98; 1.21) 0.124

Tobacco
consumption

No smoker 62.2 64.7 1.00 68.4 1.00
As before 4.3 4.3 0.97 (0.84; 1.12) 0.682 4.5 0.98 (0.89; 1.08) 0.723
Higher 5.7 4.5 0.90 (0.77; 1.05) 0.186 3.7 0.93 (0.84; 1.03) 0.169
Lower 6.9 5.8 0.93 (0.81; 1.07) 0.306 5.0 0.95 (0.86; 1.04) 0.226
Ex-smoker 20.9 20.7 0.95 (0.88; 1.03) 0.198 18.4 0.98 (0.93; 1.03) 0.396

Relationship
with food

As before 34.1 49.3 1.00 63.2 1.00
Different 65.9 50.7 0.73 (0.69; 0.78) <0.001 36.8 0.90 (0.86; 0.94) <0.001

PR, Prevalence Ratio; CI, Confidence Interval.

4. Discussion

Previous studies have described eating behaviours in the complex situation experi-
enced during the strictest period of confinement; however, the association between eating
behaviours and their potential determinants during this particular situation due to the
COVID-19 pandemic has been little explored. In this study, we have observed that the
factors associated with a medium and high score of CR were age, sex, the number of times
leaving home during the last week, changes in sleep quality, and relationship with food.
We have also found a significant association between medium and high EE and age, sex,
sleep quality, tobacco consumption, and relationship with food. Moreover, the findings
indicated that age, sex, days of confinement, lower sleep quality, and relationship with food
were significant predictors of having a medium and high score of UE. To our knowledge,
this is the first time a study has determined the factors associated with eating behaviour
during COVID-19 confinement from an accurate epidemiological approach. In this respect,
our findings may suppose good evidence to design interventions to prevent and reduce
problematic eating behaviours.

In our study, we observed that the medians of CR, EE, and UE were 15, 9, and 24,
respectively. This score was slightly higher than the results observed in previous Spanish
research conducted before the COVID-19 pandemic, which reported means (standard
deviation) of 11.7 (4.11), 5.1 (2.6), and 17.5 (6.2) for CR, EE, and UE, respectively [17]. Since
changes in diet and maladaptive eating behaviours such as EE and UE have been linked to
mental health issues [7,9,10,12,13], these results, although indirectly, might be explained
by the increase in anxiety and depression symptoms during the first confinement [22–24].
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However, we did not assess psychological distress in the study participants, thereby
preventing us from supporting this assumption. Regarding the results of EE, we found that
a higher number of days of confinement were negatively associated with a medium score of
EE. These results may be partially consistent with the study by Cecchetto et al. who found
that EE was significantly reduced in the second phase (more relaxed measures) compared to
the first phase (confinement) of the pandemic [12]. In our study, we observed that changes
in some lifestyle habits were predictors of the medium and high scores of EE. These results
cannot be compared and contrasted with prior evidence on factors associated with EE
during confinement; however, sleep quality [25] and tobacco use [26] have previously been
associated with quality of life. As reported by Cechetto et al. the increased EE during the
COVID-19 pandemic confinement was predicted by higher depression and anxiety, and
partially by the quality of personal relationships and the quality of life [12]. Importantly,
this study suggests higher tobacco consumption during confinement may have been used
as a stress relief strategy, being protective against increased CR or EE during confinement.
However, this result must be interpreted with caution, as we did not measure perceived
stress and cannot affirm that this sample was in psychological distress. Nonetheless,
previous studies have suggested that tobacco consumption was increased to cope with
psychological issues during the pandemic social isolation [27,28], which raises a serious
concern about unhealthy habits as a coping strategy. On the contrary, higher sleep quality
was found to be a protective factor against a higher score of EE, suggesting that higher sleep
quality could be served as an indicator of emotional regulation. However, the protective
action of poor sleep quality against increased EE can raise further health concerns about
the consequences of stressful situations such as COVID-19 confinement.

The results also showed that age was a significant factor for CR, EE, and UE during the
confinement. Overall, being older was more likely to resist these eating behaviours. This
finding is consistent with prior literature supporting that emotional health and regulation
(i.e., ability to resist) improve with age [29]. Moreover, our results also displayed that higher
household income might protect against increased CR. There is growing evidence about
the link between socioeconomic inequalities and mental health problems [30], which may
explain the protective effect of a medium or higher income on CR. However, although prior
research on the neurobiological correlates of self-regulation and socioeconomic features
might support that people with a favourable social and economic status could manage more
efficiently self-regulatory behavioural processes, we did not observe this protective effect on
resisting EE and UE. In fact, we found that a higher education level was a significant factor
in having a medium score of EE. Although the lack of evidence on social determinants
of EE during confinement prevents us from making a direct comparison, a Turkish study
conducted before the COVID-19 pandemic showed that higher educational status was
associated with EE [31]. However, the underlying explanation for this association remains
unclear, requiring further exploration.

The evidence seems to support the relationship between eating behaviour and psycho-
logical distress. A study conducted in three Spanish-speaking countries (Chile, Colombia,
and Mexico) during the COVID-19 confinement showed that the values of CR, EE, and EU
were higher in people who perceived having suffered from anxiety during this time [32].
Moreover, this study indicated that women had higher scores of CR and EE, and respon-
dents with university studies presented higher UE [32]. The potential hypothesis that
the relationship between eating behaviour and psychological distress can be attributed
to sex differences is consistent with the results reported by Elmacıoğlu et al. [33]. They
observed that EE and UE behaviours were more prevalent in women, with no significant
differences being found with the CR [33]. In line with this, a study conducted on the
Portuguese population showed that the psychosocial impact of the first confinement is
linked to women, younger, higher EE, and UE [34]. By contrast, our results showed that
men had a higher probability of greater CR, EE, and UE compared to women. Although
these results are inconsistent with previous research, and we have no apparent response
to why men were more likely to present increased CR, EE, and UE, the statistical analysis
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of the present study supports this association. This study is the first to examine the direct
association of the effect between sex and the prevalence of problematic eating behaviours
during the first COVID-19 lockdown. However, more research is needed to explore in
depth how social determinants, including sex, may be associated with problematic eating
behaviours during stressful situations such as COVID-19 confinement.

The findings also showed that changes in lifestyles such as physical activity and
screen use were factors associated with eating behaviours during the first social isolation
lockdown quarantine. In line with our results, a recently published systematic review about
the relationship between mental health and EE during the COVID-19 pandemic indicated
that reduced physical activity, increased sedentary behaviours, and higher social media use
were risk factors for the development of EE in this period [35]. In parallel, this systematic
review also pointed out that EE may be a risk factor for the development of an addiction to
eating, overeating, or UE. On the other hand, although we did not measure food intake,
we asked the study participants if they have changed their relationship with food during
confinement. As a result, we found that a change in the relationship with food (i.e., different
to before) was a protective factor against CR, EE, and UE. However, the way we measured
the relationship with food prevented us from elucidating what kind of changes were made
in relation to food, and, therefore, we cannot provide a clear explanation for this association.
In the present study, we also observed that changes in sleep quality were predictors of
eating behaviours. Our results showed that higher and lower sleep quality were associated
with a lower probability of increased CR, EE, and UE. Previous research has indicated
that these problematic eating behaviours were associated with greater insomnia [36] and
poor sleep quality [36,37]. Potential explanations for this association have suggested that
people with poor sleep quality may be more likely to use food as a way to cope with
negative emotions, which, in turn, may be collaterally associated with dietary restraint
in response to overeating to prevent weight gain [37]. At the neurological level, deficient
sleep can activate brain regions that are receptive to hedonic food stimuli, which may
be related to increased motivation to seek food as a rewarding method [38]. Although
inversely, our results of the association between higher sleep quality and less prevalence of
increased CR and EE might be in line with that observed in previous research. However,
we do not have an explanation for the association between lower sleep quality and less
prevalence of CR and EE. The same intriguing association was observed for higher tobacco
consumption. Higher consumption of tobacco was negatively associated with higher CR
and EE. Although further investigation is required to explore this association in depth, we
can speculate that COVID-19 confinement might have facilitated the increase in smoking to
relieve emotional distress and anxiety instead of eating in response to stressful conditions.
However, to our knowledge, this hypothesis remains untested.

Limitations and Strengths

This study presents some limitations and strengths that should be considered. The first
limitation is that the cross-sectional nature of our study does not permit the establishment
of a cause–effect relationship from the results obtained. In addition, we did not collect
information about the previous mental health problems as a proxy for increased CR, EE, or
UE, which would allow us to exclude them from the analysis. Therefore, we should not
disregard possible reverse causation. However, little is known about the factors associated
with CR, EE, and UE; thus, this study can help promote programs to reduce undesirable
eating behaviours in social isolation situations such as COVID-19 confinement. Moreover,
in terms of research, this study can provide in parallel a rationale for potential replication
in other samples using a longitudinal study design. Another limitation was that using a
self-reported survey can cause recall bias and social desirability effects. In addition, we
used a cross-cultural adaptation of the TFEQ-R18-SP conducted only with individuals
from Spain and not from other Spanish-speaking countries, which could involve slight
cultural differences in understanding. However, using this validated questionnaire of
eating behaviours can help to minimise these potential biases; therefore, any inaccuracy in
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reporting should be non-differential. In our study, people with low educational levels and
men were underrepresented. However, this situation should not affect the predictor factors
associated with eating behaviours. We should also acknowledge that the sociodemographic
and lifestyle variables were measured using ad hoc questions; therefore, the study findings
should be interpreted with caution. The main strength of this study was the large sample
size of Spanish-speaking populations in different countries. Moreover, the heterogeneity
in the variables collected allowed us to classify people in various levels of exposure.
However, the sample in our survey was a convenience sample with a high proportion
of well-educated women and the recruitment method excluded the “offline” population
that does not use the internet. Hence, the lack of representativeness prevents results from
being able to apply to the entire Spanish-speaking population. Finally, the statistical and
methodological procedures ensure the accuracy and validity of the results by providing
convincing evidence.

5. Conclusions

In conclusion, this study offers information about eating behaviour during the first
confinement pandemic of COVID-19 from 21 Spanish-speaking countries. In addition, the
results may contribute to understanding the effect of confinement on problematic eating
behaviours and help to design interventions to promote healthy lifestyles.
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11. Madalı, B.; Alkan, Ş.B.; Örs, E.D.; Ayrancı, M.; Taşkın, H.; Kara, H.H. Emotional Eating Behaviors during the COVID-19 Pandemic:
A Cross-Sectional Study. Clin. Nutr. Espen 2021, 46, 264–270. [CrossRef] [PubMed]

12. Cecchetto, C.; Aiello, M.; Gentili, C.; Ionta, S.; Osimo, S.A. Increased Emotional Eating during COVID-19 Associated with
Lockdown, Psychological and Social Distress. Appetite 2021, 160, 105122. [CrossRef] [PubMed]

13. Vacca, M.; De Maria, A.; Mallia, L.; Lombardo, C. Perfectionism and Eating Behavior in the COVID-19 Pandemic. Front. Psychol.
2021, 12, 580943. [CrossRef] [PubMed]

14. Dos Santos Quaresma, M.V.; Marques, C.G.; Magalhães, A.C.O.; Dos Santos, R.V.T. Emotional Eating, Binge Eating, Physical
Inactivity, and Vespertine Chronotype Are Negative Predictors of Dietary Practices during COVID-19 Social Isolation: A
Cross-Sectional Study. Nutrition 2021, 90, 111223. [CrossRef] [PubMed]

15. Almendra-Pegueros, R.; Baladia, E.; Contreras, C.R.; Cárdenas, P.R.; Martí, A.V.; Osorio, J.M.; Jiménez, E.A.; López, A.L.; Bonacich,
K.B.; Nessier, M.C.; et al. Conducta alimentaria durante el confinamiento por COVID-19 (CoV-Eat Project): Protocolo de un
estudio transversal en países de habla hispana. Rev. Nutr. Clínica Metab. 2021, 4, 267. [CrossRef]

16. Eysenbach, G. Improving the Quality of Web Surveys: The Checklist for Reporting Results of Internet E-Surveys (CHERRIES). J.
Med. Internet Res. 2004, 6, e34. [CrossRef]

17. Jáuregui-Lobera, I.; García-Cruz, P.; Carbonero-Carreño, R.; Magallares, A.; Ruiz-Prieto, I. Psychometric Properties of Spanish
Version of the Three-Factor Eating Questionnaire-R18 (Tfeq-Sp) and Its Relationship with Some Eating- and Body Image-Related
Variables. Nutrients 2014, 6, 5619–5635. [CrossRef]

18. Council for International Organizations of Medical Sciences (CIOMS). International Ethical Guidelines for Health-Related Research
Involving Humans; Council for International Organizations of Medical Sciences (CIOMS): Geneva, Switzerland, 2016.

19. Espelt, A.; Marí-Dell’Olmo, M.; Penelo, E.; Bosque-Prous, M. Applied Prevalence Ratio Estimation with Different Regression
Models: An Example from a Cross-National Study on Substance Use Research. Adicciones 2016, 29, 105–112. [CrossRef]

20. Barros, A.J.D.; Hirakata, V.N. Alternatives for Logistic Regression in Cross-Sectional Studies: An Empirical Comparison of Models
That Directly Estimate the Prevalence Ratio. BMC Med. Res. Methodol. 2003, 3, 21. [CrossRef]

21. Deddens, J.A.; Petersen, M.R. Approaches for Estimating Prevalence Ratios. Occup. Environ. Med. 2008, 65, 501–506. [CrossRef]
22. Ozamiz-Etxebarria, N.; Dosil-Santamaria, M.; Picaza-Gorrochategui, M.; Idoiaga-Mondragon, N. Stress, Anxiety, and Depression

Levels in the Initial Stage of the COVID-19 Outbreak in a Population Sample in the Northern Spain. Cad. Saude Publica 2020, 36,
e00054020. [CrossRef] [PubMed]

23. Odriozola-González, P.; Planchuelo-Gómez, Á.; Irurtia, M.J.; de Luis-García, R. Psychological Effects of the COVID-19 Outbreak
and Lockdown among Students and Workers of a Spanish University. Psychiatry Res. 2020, 290, 113108. [CrossRef] [PubMed]

24. Caycho-Rodríguez, T.; Tomás, J.M.; Vilca, L.W.; Carbajal-León, C.; Cervigni, M.; Gallegos, M.; Martino, P.; Barés, I.; Calandra, M.;
Anacona, C.A.R.; et al. Socio-Demographic Variables, Fear of COVID-19, Anxiety, and Depression: Prevalence, Relationships and
Explanatory Model in the General Population of Seven Latin American Countries. Front. Psychol. 2021, 12, 695989. [CrossRef]
[PubMed]

http://doi.org/10.3390/nu12113445
http://www.ncbi.nlm.nih.gov/pubmed/33182816
http://doi.org/10.3390/nu14010100
http://doi.org/10.1016/j.foodqual.2021.104231
http://doi.org/10.3390/nu12061583
http://doi.org/10.5114/biolsport.2021.101605
http://doi.org/10.1016/j.jadohealth.2020.11.011
http://doi.org/10.14306/renhyd.25.S2.1099
http://doi.org/10.1016/j.foodqual.2022.104559
http://www.ncbi.nlm.nih.gov/pubmed/35169381
http://doi.org/10.1016/j.ijgfs.2020.100226
http://doi.org/10.1016/j.clnesp.2021.09.745
http://www.ncbi.nlm.nih.gov/pubmed/34857207
http://doi.org/10.1016/j.appet.2021.105122
http://www.ncbi.nlm.nih.gov/pubmed/33453336
http://doi.org/10.3389/fpsyg.2021.580943
http://www.ncbi.nlm.nih.gov/pubmed/34149493
http://doi.org/10.1016/j.nut.2021.111223
http://www.ncbi.nlm.nih.gov/pubmed/33934054
http://doi.org/10.35454/rncm.v4n3.267
http://doi.org/10.2196/jmir.6.3.e34
http://doi.org/10.3390/nu6125619
http://doi.org/10.20882/adicciones.823
http://doi.org/10.1186/1471-2288-3-21
http://doi.org/10.1136/oem.2007.034777
http://doi.org/10.1590/0102-311x00054020
http://www.ncbi.nlm.nih.gov/pubmed/32374806
http://doi.org/10.1016/j.psychres.2020.113108
http://www.ncbi.nlm.nih.gov/pubmed/32450409
http://doi.org/10.3389/fpsyg.2021.695989
http://www.ncbi.nlm.nih.gov/pubmed/34803794


Nutrients 2022, 14, 4866 13 of 13

25. Lee, S.; Kim, J.H.; Chung, J.H. The Association between Sleep Quality and Quality of Life: A Population-Based Study. Sleep Med.
2021, 84, 121–126. [CrossRef]

26. Goldenberg, M.; Danovitch, I.; IsHak, W.W. Quality of Life and Smoking. Am. J. Addict. 2014, 23, 540–562. [CrossRef]
27. Koopmann, A.; Georgiadou, E.; Reinhard, I.; Müller, A.; Lemenager, T.; Kiefer, F.; Hillemacher, T. The Effects of the Lockdown

during the COVID-19 Pandemic on Alcohol and Tobacco Consumption Behavior in Germany. Eur. Addict. Res. 2021, 27, 242–256.
[CrossRef]

28. Martínez-Cao, C.; de la Fuente-Tomás, L.; Menéndez-Miranda, I.; Velasco, Á.; Zurrón-Madera, P.; García-Álvarez, L.; Sáiz, P.A.;
Garcia-Portilla, M.P.; Bobes, J. Factors associated with alcohol and tobacco consumption as a coping strategy to deal with the
coronavirus disease (COVID-19) pandemic and lockdown in Spain. Addict. Behav. 2021, 121, 107003. [CrossRef]

29. Burr, D.A.; Castrellon, J.J.; Zald, D.H.; Samanez-Larkin, G.R. Emotion dynamics across adulthood in everyday life: Older adults
are more emotionally stable and better at regulating desires. Emotion 2021, 21, 453–464. [CrossRef]

30. Tibber, M.S.; Walji, F.; Kirkbride, J.B.; Huddy, V. The association between income inequality and adult mental health at the
subnational level-a systematic review. Soc. Psychiatry Psychiatr Epidemiol. 2022, 57, 1–24. [CrossRef]

31. Bilici, S.; Ayhan, B.; Karabudak, E.; Koksal, E. Factors affecting emotional eating and eating palatable food in adults. Nutr. Res.
Pract. 2020, 14, 70–75. [CrossRef]

32. Martínez-Rodríguez, T.Y.; Bernal-Gómez, S.J.; Mora, A.; Hun, N.; Reyes-Castillo, Z.; Valdés-Miramontes, E.H.; Espinoza-Gallardo,
A.C. Dysfunctional Patterns of Food Intake by Anxiety during Isolation by COVID-19 in Chile, Colombia and Mexico. Int. J.
Psychol. Res. 2021, 14, 48–54. [CrossRef] [PubMed]
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