
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



lable at ScienceDirect

Clinical Nutrition ESPEN xxx (xxxx) xxx
Contents lists avai
Clinical Nutrition ESPEN

journal homepage: http: / /www.cl inicalnutr i t ionespen.com
Original article
Bodyweight change and its association with food and beverage
consumption at the beginning COVID-19 confinement

Brian M. Cavagnari a, 1, María Fernanda Vinueza-Veloz b, c, 1, Valeria Carpio-Arias d, 1,
Samuel Dur�an-Agüero e, 1, Israel Ríos-Castillo f, Edna J. Nava-Gonz�alez g,
Patricio P�erez-Armijo h, Saby Camacho-L�opez i, Saby Mauricio-Alza j,
Jhon Jairo Bejarano-Roncancio k, Beatríz Nú~nez-Martínez l, Gabriel Gonz�alez-Medina m,
Sonia Ivankovich-Guill�en n, Alfonsina Ortíz o, Karla Cord�on-Arrivillaga p,
Eliana Romina Meza-Miranda q, Leslie Landaeta-Díaz r, *

a Escuela de Nutrici�on, Facultad de Ciencias M�edicas, Pontificia Universidad Cat�olica Argentina, Av. Alicia Moreau de Justo 1300, C1107AFB CABA, Argentina
b Escuela de Medicina, Facultad de Salud Pública, Escuela Superior Polit�ecnica de Chimborazo, Riobamba, Ecuador
c Departamento de Neurociencia, Erasmus University Rotterdam, R�oterdam, Netherlands
d Grupo de Investigaci�on en Alimentaci�on y Nutrici�on Humana (GIANH), Facultad de Salud Pública, Escuela Superior Polit�ecnica de Chimborazo, Riobamba,
Ecuador
e Escuela de Nutrici�on y Diet�etica, Facultad de Ciencias para El Cuidado de La Salud, Universidad San Sebasti�an, Sede Los Leones, Chile
f Organizaci�on de Las Naciones Unidas para La Alimentaci�on y La Agricultura (FAO), Oficina Subregional de La FAO para Mesoam�erica, Ciudad de Panam�a,
Panama
g Facultad de Salud Pública y Nutrici�on, Universidad Aut�onoma de Nuevo Le�on, Monterrey, M�exico
h Departamento de Medicina Preventiva y Salud Pública, Facultad de Farmacia, Universidad Del País Vasco UPV/EHU, 01006 Vitoria-Gasteiz, �Alava, Spain
i Nutrir M�exico, M�exico
j Universidad Privada Norbert Wiener, Lima, Perú
k Departamento de Nutrici�on Humana, Facultad de Medicina, Universidad Nacional de Colombia, Sede Bogot�a, Colombia
l Universidad Aut�onoma de Asunci�on, Paraguay
m Facultad de Medicina, Departamento de Salud Pública, Pontificia Universidad Cat�olica de Chile, Santiago, Chile
n Asociaci�on Costarricense de Dietistas y Nutricionistas, ACDYN, Costa Rica
o Departamento de Nutrici�on, Facultad de Ciencias de La Salud, Universidad Cat�olica Del Uruguay, Uruguay
p Unidad de Investigaci�on en Seguridad Alimentaria y Nutricional (UNISAN), Escuela de Nutrici�on, Facultad de Ciencias Químicas y Farmacia, Universidad
de San Carlos de Guatemala, Guatemala
q Universidad Nacional de Asunci�on - Centro Multidisciplinario de Investigaciones Tecnol�ogicas Paraguay
r Facultad de Salud y Ciencias Sociales, Universidad de Las Am�ericas, Av. Walker Martínez 1360, Piso 3 Edificio A, Santiago, La Florida, Chile
a r t i c l e i n f o

Article history:
Received 19 July 2022
Accepted 21 September 2022

Keywords:
COVID-19
Confinement
Food consumption
Body weight
Ibero-America
Abbreviations: AR, Argentina; CL, Chile; Co, Colom
Uruguay; Alc: alcoholic beverages, Bak: bakery; Choc:
Yog, yogurt; Coo, Cookies; Dai, dairies; Fis, Fish; Fru,
* Corresponding author.

E-mail address: llandaeta@udla.cl (L. Landaeta-Día
1 These authors contributed equally to this work.

https://doi.org/10.1016/j.clnesp.2022.09.025
2405-4577/© 2022 European Society for Clinical Nutr

Please cite this article as: B.M. Cavagnari, M
beverage consumption at the beginning COV
s u m m a r y

Objectives: SARS-CoV-2, a newly identified coronavirus responsible for the COVID-19 pandemic, has
challenged health services and profoundly impacted people's lifestyles. The objective of the present
study was to evaluate the effect of confinement during the COVID-19 pandemic on food consumption
patterns and body weight in adults from 12 Ibero-American countries.
Methods: Multicentric, cross-sectional study. Data was collected using an online survey disseminated by
social networks. The sample included 10 552 people from Spain and 11 Latin American countries who
were selected by snowball sampling.
Results: While 38.50% of the sample reported weight gain, 16.90% reported weight lost. Weight change
was associated with sex, age, country of residence, and education level. People who were not confined
more often reported having maintained their weight in comparison to people who were confined. All
Latin American countries showed an increased consumption of sweetened drinks, pastry products, fried
foods, and alcoholic beverages during confinement. Consumption of eggs and dairy products was
bia; CR, Costa Rica; EC, Ecuador; GT, Guatemala; MX, Mexico; PA, Panama; PE, Peru; PY, Paraguay; SP, Spain; UY,
chocolate, DSD; diet soft drinks, FF; fried foods, Fru; fruits, Leg: legumes; PF, fried potatoes; Piz, pizza; SD, soft drinks;
fruits; Mea, meat; Swe, Sweets; Veg, vegetables; QR, Interquartile Range; n, population size; OR, Odds Ratio.
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independent from body weight change. People who consumed more fruits and vegetables during
confinement more often reported having lost weight. In contrast, body weight gain during confinement
was associated with increased intake of sugary drinks, baked goods and pastries, pizza, fried foods, and
alcoholic beverages.
Conclusion: During COVID-19 confinement, the Latin American countries included in this study showed a
change in their consumption patterns toward less healthy diets, which in turn was associated with an
increase in the body weight of their population.

© 2022 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights
reserved.
1. Introduction

SARS-CoV-2 (severe acute respiratory syndrome, coronavirus 2) is
the virus that causes COVID-19 (coronavirus disease 2019) [1]. This
respiratory disease was declared a pandemic by the World Health
Organization in March 2020 [2,3]. Since then - but at different times,
according to the epidemiological reality of each country - most na-
tions adopted strict measures to prevent the spread of the infection
and flatten the epidemic curve [4,5]. Such measures included border
closures, social distancing, school, square and park closures, and
voluntary or obligatory citizen's confinement [6].

These drastic measures lead people to stay at home more than
usual, thus making physical activity difficult for both children and
adults.Moreover, the closureof storesmade itdifficult to acquire fresh
food fromnearbymarkets. Finally, thestrong impacton family income
especiallyon independentworkers, due to the lossof employment led
to the acquisition of poorer nutritional quality food products [7].
While these measures were intended to avoid health problems
inherent to the pandemic, they may have also caused a negative
impact on other health aspects, both physical and psychological [7].

Moreover, and particularly concerning food and nutritional
health, it has been described that prolonged confinement could
lead to stress. Poor mental health may in turn modify the food
consumption patterns of the population, as well as their nutritional
status, with the potential for individuals to gain or to lose weight.
Although the effect of confinement due to COVID-19 on eating
habits and body weight in populations from different countries has
been addressed, there is still controversy in this regard.While some
studies show that during confinement dietary behaviors changed
towards a healthier diet [8e10], others indicate trends towards less
healthy patterns [10e13].

Given that we are facing an unprecedented situation in the
recent world history and considering that many Latin American
countries have a poor-quality basic diet to the start [14], it is
essential to understand how COVID-19 confinement may have
influenced food consumption, diet quality and body weight in the
region. Therefore, the objective of this study is to determine the
effect of COVID-19 confinement on food consumption patterns and
its associationwith body weight in an adult population of 12 Ibero-
American countries.

2. Materials and methods

2.1. Study design and setting

The present work is a multicenter cross-sectional study. An
online self-reporting survey with closed multiple-choice questions
was used to collect data. Citizens from Spain and 11 Latin American
countries (Argentina, Chile, Colombia, Costa Rica, Ecuador,
Guatemala, Mexico, Peru, Paraguay, Panama, and Uruguay) were
invited to participate in the study. Data collection occurred
2

between April 15th and May 4th, 2020. Each country had a health
professional who coordinated data collection.

2.2. Participants

Participants over the age of 18 years old were included. Exclu-
sion criteria included pregnant or nursing mothers, individuals on
dietary or pharmacological treatment, individuals receiving psy-
chotherapy for depression, anxiety disorders, stress, or mood dis-
orders. Snowball sampling was used to recruit participants. In this
way, invitations to participate in the study were sent through
different platforms and social networks including Facebook,
Instagram, Twitter, emails, and WhatsApp messages.

2.3. Data source

Data was collected using a self-administered survey via Google
Forms. Participant responses are anonymous and confidential in
accordance with Google's privacy policy [15]. The survey was
applied in Spanish and included questions regarding sociodemo-
graphic variables, body weight change, and food and beverage
consumption frequency during COVID-19 confinement. To collect
information on food and beverage consumption frequency, two
previously validated questionnaires were used [16]. A validation of
the questionnaire was carried out through the Delphi method by
the judgment of 25 experts [17]. To assess the validity of the
questionnaire, the Cronbach's alpha was calculated, which was
0.77.

The English translated version of the survey can be found in
Supplementary Material 1.

2.4. Variables

Two main outcome variables were considered: body weight
change and food consumption frequency. Answers regarding food
consumption frequency from the survey were transformed into
portions per week (0, 0.5, 1, 2, 3, 7, 14, 21). Food groups considered
in the survey were sweetened beverages, dairy, fruits, vegetables,
bread, baked goods, eggs, meat, coffee/tea, alcoholic beverages,
fried foods, and pizza [16]. Body weight change was self-reported
and evaluated by asking participants to select one of three op-
tions: increased, have not changed, or decreased.

Main explanatory variables included: country of residence, age,
sex, education level, residence area (urban or rural), and confine-
ment length (<4 weeks, �4 weeks). We also analyzed the influence
of human development by countries using the Human Develop-
ment Index (HDI) developed by the United Nations Development
Program (UNDP) [18]. According to this index, Spain, Argentina,
Chile, Costa Rica, and Uruguay were included in the very high hu-
man development group; Colombia, Ecuador, Mexico, Panama,
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Paraguay, and Peru were included in the high human development
group; and Guatemala in the medium human development group.

2.5. Statistical analysis

To investigate the factors associated with body weight change, a
multinomial regression model was implemented. Body weight was
included as a dependent variable. Country, sex, age, confinement
length (<4 weeks, �4 weeks), education level (primary/secondary,
university), and residence area (urban, rural) were considered as
independent variables. In case of multiple comparisons, we estab-
lished€Did not chang€e (body weight) and€Spain€(country) as refer-
ence levels. Spainwas chosen as a reference for three reasons: First,
Spain shares with Latin American countries the language, costumes
and traditions. Second, during the COVID-19 pandemic, people
from Spain have shown to adhere to healthier dietary patterns in
comparison to people from other countries [9]. Third, Spain shows
the highest human development index [18].

To study the association between food consumption frequency
and body weight, several regression models with restricted cubic
splines (RCS) were implemented, with food consumption frequency
as the dependent variable. One model was implemented for each of
the food groups considered in the present study. Adjusted means of
servings per week for each food group, with 95% confidence in-
tervals (95% CI), were calculated. Other independent variables
included were country, gender, age, confinement length, education
level, and residence area. All analyses were conducted using R-
package and related packages, including rms [19,20].

2.6. Ethic declaration

The study was developed following the Declaration of Helsinki
to work with human beings and in accordance with the “Singapore
Declaration on Integrity in Research”. It was approved by the Sci-
entific Ethics Committee of the University of the Americas (Chile)
number 2020001 in a session on March 30th and reviewed by local
committees in the participating countries. All participants accepted
and provided an informed consent form included in the online form
at the beginning of the survey.

3. Results

3.1. Demographic characteristics of the population

The study included 10 552 individuals with a median age of 33
years, ranging from 18 to 86, of whom 79.15% (n ¼ 8361) were
women and 20.85% (n ¼ 2191) men. Most of the participants were
highly educated (90.85%, n ¼ 9586), lived in urban areas (91.64%,
n ¼ 9656), and were totally confined when they answered the
survey (94.70%, n ¼ 9993). While 20.06% (n ¼ 2117) were confined
for four weeks or less, 74.64% (n ¼ 7876) were confined for more
than four weeks. Most of the individuals reported living in coun-
tries with high or very high HDI (47.22% (n ¼ 4983) and 43.66%
(n ¼ 4607), respectively). Individuals who reported living in
countries with medium human development corresponded to
9.12% (n ¼ 962). Demographic characteristics of the 12 countries
included in the study are shown in Table 1.

3.2. Characterization of body weight change

More than half of the people reported having gained or lost
weight (55.40%, n ¼ 5846). From the sample, 38.50% (n ¼ 4062)
reported that their weight had increased and 16.91% (n¼ 1784) that
it had decreased. The percentage of males who reported main-
taining or losing weight was higher than that of females (Did not
3

change: 46.28%, n ¼ 1014 vs. 44.16%, n ¼ 3692; decreased: 18.30%,
n ¼ 403 vs. 16.54, n ¼ 1383). In contrast, females more often re-
ported having gained weight in comparison to males (39.30%,
n ¼ 3286 vs. 35.42%, n ¼ 776). Those who maintained their weight
were older than those who lost weight but had a similar age than
those who reported having gained weight.

People with a lower education level more often reported having
maintained their body weight in comparison to people with a
higher level of education (46.27%, n ¼ 447 vs. 44.43%, n ¼ 4259). In
contrast, people with a higher education level more often reported
having increased or decreased weight than people with a lower
level of education (Increased: 38.11, n ¼ 3652 vs. 42.34%, n ¼ 409;
decreased: 17.46%, n ¼ 1674 vs. 11.39%, n ¼ 110). The percentage of
people living in urban areas who reported maintaining, gaining, or
losing body weight was similar than that of people living in rural
areas (Did not change: 44.56%, n ¼ 4303 vs 44.84%, n ¼ 395;
increased: 38.46, n ¼ 3714 vs. 39.05%, n ¼ 344; decreased: 16.96%,
n ¼ 1639 vs. 16.12%, n ¼ 142).

People who were not confined more often reported having
maintained their weight in comparison to people who were
confined for �4 weeks or for >4 weeks (46.68%, n ¼ 261 vs. 43.98%,
n ¼ 931 vs. 44.62%, n ¼ 3514, respectively). Distribution of body
weight increase was similar among people who were not confined,
were confined for �4 weeks or for >4 weeks (39.18%, n ¼ 219 vs.
39.21%, n ¼ 830 vs. 39.26%, n ¼ 3013, respectively). Countries with
very high HDI less often reported weight loss (13.78%, n ¼ 635) and
more often reported weight gain (41.20%, n ¼ 1898) than countries
with high and medium HDI.

To investigate the association between self-reported body
weight change and socio-demographic characteristics including
country, sex, age, level of confinement, education level, and resi-
dence area, we implemented a multinomial regression model (see
Methods section). We observed that body weight change was
significantly associated to country, sex, age, and education level, but
not to confinement level or residence area (Table 2). In relation to
the country of residence, and taking Spain as a reference, we found
that living in Chile or Paraguay represented a greater risk of
increasing body weight during COVID-19 confinement: 81% and
88%, respectively. Living in Colombia, on the other hand, repre-
sented a 22% lower risk. We also found that living in Ecuador and
Panama represented a greater risk of losing weight during COVID-
19 confinement: 57% and 34%, respectively. On the other hand,
living in Argentina and Uruguay represented a lower risk: 27% and
59%, respectively. Details of the adjusted predicted probabilities of
all countries can be seen in Supplementary Table 1.

Females as well as older people were at lower risk of increasing
body weight in comparison to males or younger people (Table 2).
Although the trend found in people with a higher education level
was towards a lower risk of weight gain, the differences were not
statistically significant. In contrast, having a university education
represented a 41% greater risk of weight loss during confinement.

3.3. Food and beverage consumption patterns and their association
with body weight change

Consuming some foods (e.g., eggs and dairy products) during
COVID-19 confinement was independent from body weight varia-
tions (Supplementary Table 2). People who consumed more fruits
and vegetables during confinement more often reported having
lost weight. Conversely, body weight gain during confinement was
associated with increased intake of sugared drinks, baked goods
and pastries, pizza, fried foods, and alcoholic beverages (Fig. 1).
Consumption of sugared drinks, dairy, and vegetables, but not other
food or beverages was associated with the confinement level.
People who were confined more than 4 weeks tended to consume



Table 1
Demographic characteristics of the sample.

Spain Argentina Chile Colombia Costa Rica Ecuador Guatemala Mexico Panama Paraguay Peru Uruguay

n ¼ 1288 n ¼ 1423 n ¼ 1034 n ¼ 574 n ¼ 577 n ¼ 577 n ¼ 962 n ¼ 1281 n ¼ 617 n ¼ 611 n ¼ 746 n ¼ 862

Gender Female 996 (77.33) 1248 (87.70) 827 (79.98) 465 (81.01) 440 (76.26) 404 (70.02) 702 (72.97) 1047 (81.73) 439 (71.15) 494 (80.85) 561 (75.20) 738 (85.61)
Male 292 (22.67) 175 (12.30) 207 (20.02) 109 (18.99) 137 (23.74) 173 (29.98) 260 (27.03) 234 (18.27) 178 (28.85) 117 (19.15) 185 (24.80) 124 (14.39)

Age Median (IQR) 31.5 (26,40) 38 (31,47) 31 (26,40) 30.5 (24,39) 43 (31,52) 29 (23,40) 31 (24,45) 31 (25,41) 28 (23,39) 34 (29,41) 36 (28,46) 41 (31,52)
Education Prim-second. 178 (13.82) 216 (15.18) 70 (6.77) 42 (7.32) 54 (9.36) 39 (6.76) 69 (7.17) 50 (3.90) 56 (9.08) 26 (4.26) 31 (4.16) 135 (15.66)

University 1110 (86.18) 1207 (84.82) 964 (93.23) 532 (92.68) 523 (90.64) 538 (93.24) 893 (92.83) 1231 (96.10) 561 (90.92) 585 (95.74) 715 (95.84) 727 (84.34)
Area Rural 171 (13.31) 46 (3.23) 104 (10.08) 25 (4.36) 93 (16.17) 90 (15.60) 73 (7.59) 98 (7.66) 76 (12.36) 31 (5.07) 31 (4.16) 43 (5.01)

Urban 1114 (86.69) 1377 (96.77) 928 (89.92) 548 (95.64) 482 (83.83) 487 (84.40) 889 (92.41) 1182 (92.34) 539 (87.64) 580 (94.93) 715 (95.84) 815 (94.99)
Confinement No confinement 36 (2.8) 49 (3.44) 64 (6.19) 17 (2.96) 35 (6.07) 25 (4.33) 55 (5.72) 96 (7.49) 32 (5.19) 27 (4.42) 24 (3.22) 99 (11.48)

�4 weeks 67 (5.2) 336 (23.61) 304 (29.4) 87 (15.16) 104 (18.02) 67 (11.61) 256 (26.61) 490 (38.25) 98 (15.88) 70 (11.46) 103 (13.81) 135 (15.66)
>4 weeks 1185 (92.00) 1038 (72.94) 666 (64.41) 470 (81.88) 438 (75.91) 485 (84.06) 651 (67.67) 695 (54.25) 487 (78.93) 514 (84.12) 619 (82.98) 628 (72.85)

Weight change Did not change 601 (46.66) 673 (47.29) 368 (35.59) 276 (48.08) 278 (48.18) 234 (40.55) 434 (45.11) 572 (44.65) 288 (46.68) 226 (36.99) 324 (43.43) 432 (50.12)
Increased 456 (35.40) 572 (40.20) 503 (48.65) 163 (28.40) 205 (35.53) 198 (34.32) 368 (38.25) 456 (35.60) 177 (28.69) 317 (51.88) 280 (37.53) 367 (42.58)
Decreased 231 (17.93) 178 (12.51) 163 (15.76) 135 (23.52) 94 (16.29) 145 (25.13) 160 (16.63) 253 (19.75) 152 (24.64) 68 (11.13) 142 (19.03) 63 (7.31)

A total of 10 552 people from Spain and 11 Latin American countries were included in the study using snowball sampling. Numbers between parenthesis represent the population percentage for each category. Abbreviations:
IQR ¼ Interquartile Range, n ¼ population size.

Table 2
Association between self-reported body weight change during COVID-19 confinement and different covariates.

Increased vs. Did not change Decreased vs. Did not change ANOVA type III

OR 95% CI p OR 95% CI p

Country (Spain) Argentina 1.13 0.96: 1.34 0.143 0.73 0.58: 0.91 0.007 <0.001
Chile 1.81 1.50: 2.17 <0.001 1.14 0.90: 1.46 0.283
Colombia 0.78 0.62: 0.98 0.030 1.22 0.94: 1.58 0.127
Costa Rica 1.01 0.81: 1.26 0.910 0.95 0.71: 1.26 0.699
Ecuador 1.12 0.90: 1.41 0.308 1.57 1.22: 2.04 0.001
Guatemala 1.14 0.94: 1.37 0.182 0.95 0.75: 1.21 0.690
Mexico 1.05 0.88: 1.26 0.560 1.13 0.91: 1.41 0.279
Panama 0.82 0.65: 1.02 0.075 1.34 1.05: 1.73 0.020
Paraguay 1.88 1.52: 2.32 <0.001 0.77 0.57: 1.06 0.107
Peru 1.18 0.96: 1.44 0.114 1.15 0.89: 1.47 0.287
Uruguay 1.15 0.95: 1.39 0.150 0.41 0.30: 0.56 <0.001

Sex (Male) 0.87 0.79: 0.97 0.013 1.01 0.88: 1.15 0.915 0.026
Age 0.99 0.99: 0.99 0.002 0.99 0.98: 0.99 <0.001 <0.001
Confinement (no) �4 weeks 1.05 0.86: 1.29 0.613 1.19 0.89: 1.58 0.233 0.750

>4 weeks 1.04 0.86: 1.26 0.677 1.20 0.92: 1.56 0.181
Education (Prim-second) 0.89 0.77: 1.03 0.106 1.41 1.13: 1.75 0.002 <0.001
Residence area (Urban) 0.99 0.85: 1.16 0.943 1.17 0.96: 1.43 0.127 0.245

Covariates: country, sex, age, confinement length, education level and residence area. Associations between variables were studied using a multinomial regression model where the dependent variable was body weight change
(see Methods section). Reference categories to calculate Odds Ratio (OR) are indicated in the first column.
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Fig. 1. Food frequency consumption by country during COVID-19 confinement.
Footnote: Adjusted mean frequencies were calculated based on coefficients of RCS’s models (see Methods section). Models were adjusted by sex, age, confinement length, education
level, and residence area.
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fewer portions per week of sugared drinks than those who were
confined less than 4 weeks or were not confined. The opposite was
found in relation to dairy products and vegetables. People who
5

were confined more than 4 weeks tended to consume more por-
tions per week of dairy and vegetables than those who were
confined less than 4 weeks or were not confined.
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The percentage of the population of each country that reported
having increased or decreased consumption of certain types of
foods and beverages is shown in Fig. 2A and B, respectively. The
same analysis by food group can be seen in the Supplementary
Fig. 1 (increased consumption) and 2 (decreased consumption).

It is interesting to note that those countries with very high
human development (Argentina, Chile, Costa Rica, Spain, and
Uruguay) doubled the intake frequency of vegetables and
consumed half of the fried products, compared to the countries
with high and medium human development, but also doubled the
consumption of infusions, had a higher intake frequency of alco-
holic beverages, and consumed a third of the legumes than the
countries with medium human development. There were no sig-
nificant differences in the consumption of other foods and bever-
ages based on the human development index of each country (data
not shown).

4. Discussion

Although results on the feeding behavior of different pop-
ulations during the COVID-19 pandemic and its association with
body weight variation during confinement have been recently re-
ported [3,6e13], according to our knowledge, these are the first
Fig. 2. A Percentage of the population of each country that reported having increased the
Footnote: AR: Argentina; CL: Chile; CO: Colombia; CR: Costa Rica; EC: Ecuador; GT: Guatem
B Percentage of the population of each country that reported having decreased the consum

6

data that analyze the said changes in the Ibero-American popula-
tion. In this study, we present the changes in the study population's
body weight and food consumption patterns that have occurred
during COVID-19 confinement, as well as their relation to various
socio-demographic variables.

4.1. Body weight variation during COVID-19 confinement

Data from the United States of America indicate that 59% of the
population reported having maintained their body weight, 22%
reported having gained weight, and 19% reported having lost
weight [6]. Our data are in line with those who presented a body
weight decrease (16.9%) but show a higher percentage of in-
dividuals who report having gained weight (38.5%) and a lower
percentage who report having maintained their body weight
(44.6%).

Several risk factors for weight gain during confinement have
been described in the literature, such as eating snacks and sugary
drinks after dinner, eating in response to stress, decreasing physical
activity, significantly increasing television and screen time, and lack
of sleep [6]. It has also been described that stress can lead to cortisol
release, which in turn increases the feeling of hunger [21]. Other
authors have pointed out that confinement interrupting the work
consumption of different foods and beverages during COVID-19 confinement.
ala; MX: Mexico; PA: Panama; PE: Peru; PY: Paraguay; SP: Spain; UY: Uruguay.
ption of different foods and beverages during COVID-19 confinement
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routine could result in boredom, which has been associated with
increased energy intake in general and fat and carbohydrate intake
in particular [2]. Finally, it has also been described that, during
confinement, those individuals who gained weight may have eaten
simply because food was available and not necessarily because of
internal signs of hunger [6]. In this regard, it is worth remembering
that during the first weeks of confinement and given the lack of
knowledge of how long the pandemic could last, many cities
showed the purchase of excess food to stockpile it, which may have
led to an oversupply of food at home [3]. Likewise, an increase in
digital food trade through electronic home platforms has been re-
ported [22].

Although in different reports most of the population refers to
having gained weight, a percentage of the population losing weight
can also be seen. In this sense, it also sounds plausible that many
people stressed out by the confinement itself, by the fear of seeing
the supermarket shortage, or by the uncertainty of not knowing if
they would continue with their employment or getting their full
salary, may have channeled it through a decrease in food intake.
Some countries such as the United States of America have reported
that approximately 40% of the population decreased their food
intake in response to stress [6].

Our results show no significant differences between body
weight changes and confinement length. Perhaps, a longer follow-
up could have shown a trend in this direction. At the time of
preparation of this manuscript, most of the countries included in
Fig. 2. (cont
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this study are still in confinement, so both weight gain and weight
loss could probably affect a larger percentage of the population,
which would be evident with longer follow-up.

As other authors point out [6], it would be important to analyze
in future investigations, if the weight gained during confinement is
maintained in time, once it is over. The same would apply to the
weight lost during confinement.

4.2. Consumption habits during COVID-19 confinement

When associating the population weight gain or loss during
confinement with the type and frequency of food consumed, it is
not surprising that those people who lost weight consumed more
fruit, while those who gained weight consumed more fried foods,
baked goods, sweetened beverages, and alcoholic beverages.

A recent review summarized global nutrition recommendations
during the COVID-19 pandemic [23]. Among these recommenda-
tions during quarantine/confinement, an adequate hydration and
adopting a diet rich in fruits, vegetables, whole grains, and healthy
fats were emphasized. On the contrary, it was recommended to
reduce the consumption of salt and sugar, reducing, for example,
the consumption of processed foods and sugary drinks.

Our results show that, in Latin America, most people did not
follow the given recommendations, and that those people who
increased their consumption of sugar, sodium and saturated fats
(such as sugary drinks, pastries, pizza and fried foods), increased
inued).
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their body weight, with the consequent increased risk of chronic
diseases such as hypertension and type 2 diabetes, among others
[24]. In contrast, individuals who increased their consumption of
fruits and vegetables during confinement reduced their body
weight.

People who gained weight also reported high consumption of
infusions (mate, tea, coffee). In this context, in some Latin American
countries, infusions are mostly consumedwith the addition of table
sugar. In fact, in countries such as Argentina, sugared infusions are
the second source of added sugar, after sugary drinks [25]. In line
with the above, the literature describes how situations that have a
strong impact on the population mood could lead people to over-
eat, looking mainly for sugary foods [2].

When comparing consumption habits during confinement,
according to the human development index of the different
participating countries, it is interesting to note that those coun-
tries with very high human development show a greater increase
in the consumption of vegetables and a smaller increase in
the consumption of fried foods. However, said countries also
show the greatest increase in alcoholic beverages and infusions
consumption.

Food consumption in countries with high and medium human
development index does not differ significantly, except for legumes,
whose consumption is higher in countries with medium level of
human development. This could be explained by the food culture of
these countries but also by the fact that these foods are more
affordable and less perishable.

Some countries stand out for having increased the consumption
of foods in a higher proportion than that reported by the rest of the
countries included in this study. For example, Guatemala and
Paraguay lead the percentage of the population that reports having
increased consumption of sugar-sweetened beverages. The three
countries with the highest percentage of their population reporting
increased consumption of baked goods are Paraguay, Argentina,
and Chile, with the last two countries also leading the increased
chocolate consumption, which is probably justified since they are
the southernmost countries in Latin America and that the survey
was administered during winter.

4.3. Consumption of alcoholic beverages during COVID-19
confinement

The increase in the consumption of alcoholic beverages in the
region deserves special analysis. Some authors raised two possible
and opposite scenarios regarding the impact of the current
COVID-19 pandemic on alcohol consumption [26]. The first sce-
nario predicts an increase in alcohol consumption in some pop-
ulations, particularly men, due to psychological distress
experienced because of the pandemic (financial difficulties, social
isolation, and uncertainty about the post-pandemic future). The
second scenario predicts a decrease in consumption based on less
availability of alcoholic beverages - due to the closure of nearby
stores - and on the reduced financial capacity to purchase them,
due to reduced working hours and unemployment resulting from
the pandemic crisis, which in turn would lead to a reduction in
household income.

Our results indicate that Spain, Paraguay, Chile, Argentina, and
Mexico are the countries that have increased beer consumption the
most. Said five countries, along with Uruguay, are the ones
reporting the greatest increase in alcoholic beverage consumption
(wine and distillates), with Paraguay standing out with 7.8%.

It is interesting to note that 4 out of these 6 countries have a very
high human development index, so it is reasonable to think that the
8

first proposed mechanism (increased consumption of alcoholic
beverages) could predominate considering that the economic fac-
tor may not be the most relevant. Beyond this hypothesis, we must
consider that, at the time of the study, the included countries were
in different confinement phases and, since the proposed mecha-
nisms are dynamic, one mechanism could prevail in the first phase
and then become less relevant in more advanced confinement
phases.

4.4. Strengths and limitations

The main limitation is that, due to strict guidelines of confine-
ment and social distancing, the research had to be done through an
online questionnaire, thus body weight changes being self-
reported rather than being verified by a health professional. For
the same reason, we do not have baseline BMI data, thus the clinical
relevance of weight gain or loss at the individual level remains
unknown.

The snowball sampling method makes the sample not repre-
sentative of the entire population because, by sending the survey
through social networks, we obtained a higher response rate of the
population with greater income and access to the Internet. In this
study, the participants were mostly women, had a high educational
level and were not characterized by disease and comorbidities.

Latin American countries do not have the same culinary tradi-
tions and eating behaviors, especially regarding their average daily
consumption of legumes, nuts, fish, yogurt, and sugary drinks
[14,23]. Beyond these different starting points, the type and length
of confinement has not been homogeneous throughout the region,
thus being possible to find different eating behaviors between
countries.

The great strength of this study lies in providing the first existing
data at the Ibero-American level, regarding changes in the food
consumption pattern during COVID-19 confinement and its asso-
ciation with the body weight of the population. As the present
moment is unprecedented in history, beyond these results
contributing to understanding the current situation, they also serve
as a basis for designing public policies that can be used to prevent
the potential negative health effects of confinement in future
pandemics or other periods of global crisis.

5. Conclusions

During COVID-19 confinement, far from complyingwith eating a
balanced and healthy diet, focused on fruits and vegetables, whole
grains, vegetable and animal proteins, healthy fats and hydration
based on safe water, the population of the 11 Latin-American
countries that were included in this study showed a change in
consumption patterns toward a less healthy diet, increasing the
consumption of sweetened drinks, pastry products, fried foods, and
alcoholic beverages. In concordance, while 16.9% of the population
reported losing weight, 38.5% reported weight gain during COVID-
19 confinement.

It would be in the interest of public health to carry out pro-
spective studies to follow the population that has acquired these
less healthy consumption patterns to see if, once the pandemic is
over, these changes will end up generating new burdens of disease
that, consequently, could challenge once again the Latin American
health system.
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