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Background and objectives: The confinement by COVID-19 has affected the food chain and environments, which
added to factors such as anxiety, frustration, fear and stress have modified the quality of the diet in the population
around the world. The purpose of this study was to explore diet quality during the COVID-19 pandemicin 11 Latin

Methodology: Multicentric, cross-sectional study. An online survey was applied to residents of 11 Latin-American
countries, during April and May 2020, when confinement was mandatory. Diet quality was evaluated using a vali-

Result: 10,573 people participated in the study. The quality of the food by country shows that Colombia presented
the best quality, while Chile and Paraguay presented the lowest. When comparing the overall results of diet quality by
gender, schooling and age, women, people with more schooling and people under 30 years of age, presented bet-
ter diet quality. The regression model showed that the variables associated with diet quality were: age (df=3, F=4.
57,p<0.001), sex (df=1,F=131.01,p<0.001), level of education (df=1, F=38.29, p<0.001), perception of weight
change (df=2, F=135.31, p<0.001), basis services (df=1, F=8.63, p=0.003), and quarantine (df=1, F=12.14,

Conclusion: It is necessary for governments to intervene to reverse these indicators, considering that inadequate
feeding favors the appearance of no communicable diseases, which favor a higher risk of infection and worse progno-
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Background

Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2) was identified by Chinese authorities the
7th of January 2020 as the cause of new disease later
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knew as "coronavirus disease 2019" (COVID-19) [1].
The 30th of January 2020, the World Health Organiza-
tion (WHO) declared the outbreak of COVID-19 a global
health emergency [1]. As a result, countries implemented
measures intended to contain the spread of the disease
including, mobility restrictions, confinement, and cancel-
lation of incoming flights from risk countries [2].

In Latin America the pandemic has been characterized
by a large number of infections, high mortality and long
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periods of confinement [3, 4], which have affected food
supply chain, food environments, as well as purchas-
ing, selection, preparation and consumption of food [5].
Moreover, anxiety, frustration, fear and stress that occur
quite often during emergency situations have induced
unhealthy food choices and consumption, and condi-
tioned eating behaviors such as binge eating and bulk
buying episodes, among others [6].

Although Latin American countries are large producers
of grains and fresh foods, consumption of unhealthy food
including sugary drinks occurs quite often, clearly affect-
ing quality of diet [7, 8]. In addition, the region has a high
prevalence of obesity and chronic diseases [9], which can
aggravate symptoms of infections [10]. As a result of not
having a healthy and varied diet, which contributes to a
weak immune system [11], it is likely that a large part of
the population was not adequately protected against the
disease. Such circumstance might contribute to a higher
risk of contagion and bad prognosis in case of COVID-19
infection [12]. An optimal nutrition is important to help
curbing the consequences of quarantines and preventing
and control chronic diseases associated [13].

Although several studies have assessed the quality of
the diet in different contexts, there is little information
on this regard in the context of the COVID-19 pandemic
specially in Latin American countries. The aim of this
study was to explore diet quality among adults of 11 Latin
American countries during the COVID-19 pandemic.

Methodology

Study design and setting

The present is a multi-centric, cross-sectional study, car-
ried out during April and May 2020. Individuals were
invited to participate through different platforms and
social networks on a voluntary and anonymous basis. An
online survey using Google Forms was used to collect
data. The survey was self-administered and applied in a
single opportunity between the 15th of April and 4th of
May 2020.

Study populations

Citizens residing in 11 countries (Argentina, Chile,
Colombia, Costa Rica, Ecuador, Guatemala, Mexico,
Peru, Paraguay, Panama, and Uruguay) were invited to
participate in the study. All participants had to be over
18 years old and had to accept the informed consent to
be able to participate. People who were pregnant and/or
nursing, who were under pharmacological treatment or
psychotherapies for depression, anxiety disorders, stress
or mood disorders, and those with dietary treatment for
pathologies were excluded from the study.
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Variables

Outcome

Main outcome variable was quality of diet. Qual-
ity of diet was evaluated using a closed food consump-
tion frequency survey that was based on two previously
validated questionnaires [14, 15]. The questionnaire
included 13 multiple choice questions, from which eight
were dedicated to evaluating healthy eating habits (con-
sumption of recommended food groups), and five to
evaluate unhealthy eating habits (consumption of not
recommended food groups). To establish healthy thresh-
olds of food consumption frequency (i.e., recommended
frequency of consumption of a specific food group), the
recommendations of current food guidelines of several
Latin American countries were used. In the case that an
intake recommendation for a specific food item was not
available, the healthy threshold was established by the
consensus of a group of experts [16].

Healthy eating habits were assessed measuring the fre-
quency of consumption of recommended food groups
(fruits, vegetables, dairy products, eggs, meat, legumes,
breakfast and bread). Depending on the frequency of
consumption a score was given to each of the questions
in the following way: "no consumption” (1 point), "con-
sumption less than recommended" (3 points), "suggested
day/weekly portions" (5 points). In this way, the total
score of the "healthy eating habits" subscale varied from 8
to 40 points (the higher the value, the healthier the eating
habits).

Unhealthy eating habits were assessed measuring the
frequency of consumption of foods or food groups iden-
tified as promoting chronic non-communicable diseases
such as pizza, fried foods, alcohol, pastries, sugared
drinks. Depending on the frequency of consumption a
score was given to each of the questions in the following
way: "consumption excess recommendation” (1 point),
"consumption follow recommendation” (3 or 5 points
depending on the quantity, with 5 give to no consump-
tion). In this way, the total score of the "unhealthy eat-
ing habits" subscale varied from 5 to 25 points (the higher
the value, the healthier the eating habits).

The final scores corresponded to the sum of "healthy
eating habits" and "unhealthy eating habits" subscales.
Healthy eating was rated from 44 to 65 points, moderate
unhealthy from 23 to 43 points and unhealthy from 13 to
22 points.

Predictor variables

In the present study we analyzed the association of diet
quality (outcome) and country of residence (main pre-
dictor). However, we also describe the association of diet
quality with other predictors of interest including, age
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(years), sex (male, female), education level (basic/second-
ary, university), work (yes, no), basic services (some, all),
confinement (yes, no), perception of weight change dur-
ing the pandemic (did not change, increased, decreased).

Statistical analyses

To test differences between countries regarding socio-
demographic variables we applied Chi2 test for categori-
cal and Kruskall-Wallis for numeric variables. Results for
these test are showed in Table 1. To evaluate the associa-
tion between diet quality (outcome) and predictors (see
Outcome and predictor variables) we fit a linear regres-
sion model, where diet quality was modeled as a continu-
ous. Age was modeled as nonlinear variable including
restrictive cubic splines. All analyses were performed
using R and the package rms [17].

Ethical considerations

The study was developed following the Declaration
of Helsinki, regarding work with human beings and
according to the "Singapore Declaration on Integrity in
Research.” The study was approved by the Scientific Eth-
ics Committee of the University of the Americas (Chile)
and reviewed by local committees in the participating
countries.

Results

General characteristics

Responses from 10,789 individuals were collected, from
them 1532 were excluded because they belonged to
individuals not living in the countries of interest. The
final sample included 9257 individuals and completed
the online questionnaire from the 11 invited countries.
The majority of the sample was constituted by young,
well-educated, females (Table 1). In addition, as can
be observed in this table, most of the participants had
a job and household accessibility to basic services and
were in lockdown at the time of the survey. With regard
to changes in body weight, participants from Paraguay
showed the highest weight gain and those from Colombia
showed the lowest weight gain.

Table 2 shows that Colombia has the highest score in
diet quality and Paraguay obtained the lowest score.
When observing the proportion between healthy and
unhealthy diet (%) in Colombia, the percentage of partici-
pants with a healthy diet is three times greater than that
of subjects with an unhealthy diet; by contrast, in Chile,
Argentina, and Paraguay the proportion between healthy
and unhealthy diet is similar.

Breakfast habit was common among respondents
of Peru, Costa Rica, Colombia, and Ecuador (Fig. 1),
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while sporadic or no alcohol intake occurred mostly
among respondents of Ecuador, Panama, and Peru
(Fig. 1). Insufficient consumption of dairy products
was mainly observed among participants from Uruguay
and Peru (Fig. 1). Recommended fruit consumption
predominated in Uruguay and legume consumption in
Guatemala and Costa Rica (Fig. 1). In relation to the
consumption of unhealthy foods, consumption of cook-
ies and fried foods occurred quite often in Uruguay,
Argentina, Peru, and Ecuador. Consumption of fried
foods was high in Ecuador, Peru, Panama, and Paraguay
(Fig. 1).

Association between diet quality, country,

and socio-demographic characteristics

Independently from socio-demographic confounders
(see Methods), diet quality was significantly associated
with country (df=10, F=17. 88, p<0.001). From all
Latin American countries, Colombia showed the high-
est diet quality score, suggesting that Colombians had
the healthiest diet among all participants. As individu-
als from Colombia showed the healthiest diet, we set up
Colombia as reference to understand differences among
countries. We found all the countries, except to Guate-
mala, showed a less healthy quality of diet than Colom-
bia as they had lower adjusted scores than Colombia
(Fig. 2).

Diet quality was also significantly associated to age
(df=3, F=4. 57, p<0.001), sex (df=1, F=131.01,
p<0.001), level of education (df=1, F=38.29,
p<0.001), perception of weight change (df=2,
F=135.31, p<0.001), basis services (df=1, F=8.63,
p=0.003), and quarantine (df=1, F=12.14, p=0.001).
In this way, individuals younger than 30 years and older
than 60 years showed healthier quality of diet than indi-
viduals between 30 and 60 years old (Additional file 1:
Table S1). In comparison with males, and to individuals
with lower level of education, females, and individuals
with higher level of education showed a healthier qual-
ity of diet (Additional file 1: Table S1).

While individuals who reported having gain weight
showed less healthy diet quality in comparison with
people who reported no weight change, diet quality was
similar among those who reported having loss weight
or those who reported no weight change. Individuals
who reported having all basic services showed health-
ier diet quality than those who reported having some
of the basic services. Individuals who reported being
confined showed healthier diet quality in comparison
with those that reported not being confined (Addi-
tional file 1: Table S1). We did not find evidence for an



Page 4 of 9

(2022) 41:33

Duran-Aguero et al. Journal of Health, Population and Nutrition

pamoys aie sabejuadiad pue Aduanbaly ‘sajgelien [ed11061ed 104 *(3]gerieA 3y Jo UolINguUIsIp 8yl uo Buipuadap) pamoys aie sbuel [11enbiaiul 10 UOIIRIASP PIepUR]S PUE URIPIW/URSW ‘S9|qeLIeA [EDLISWNU JO4

(cnee (ool Tyl (L1189 (9vD) cSL  (Lz6l)€ST  (1991)09L (LSO Syl (C€9D¥6 (95€0) SEL (84GL) €91 (STl) LLL pasealdaq
(CoTy) L9 (€5/£€)08C (CL'18)SlE (6980) £41  (C96GE)9Sy  (1T8E)89¢ (Ce+E) 861 (65°5E) S0C (S¥'80) €91 (98%) ¢0S  (ETOV) LS paseadu|
L000> 8LEEBT=(P0T) bSIYD (£1'0S) sy (S¥Eh) ¥2€ (L1'LE)9TT (899Y) 88T  (L9¥b) LLS  (LLI'SK) SEv (SSOV) b€ (60'8Y) £4T (66'LY) SLT (29'SE)89E  (€€/Y) €49 pabueydiou pig
abueyd b3
(zzol) 88 (6¥°€) 9C (l9¢)ce (8€) L¢C (€€9) 18 (€29) 09 (LS¥) 9 (8€°9) L€ (rre sl (679) S9 Or7) s€ ON
L000>  6/8/8=(p0L)bsIyD (8£68) €£L (1596)0CL (6£96) /85 (C9G6) 065 (L9€6) 6611  (LL€6) €06 (6¥'56) LSS (C9¥6) S¥S (98'96) G55 (1£°€6)896 (#5'L6) £8EL SOA
juswauyuo)
(Lv98) v/ (S8%8) €69 (6€'68) 0TS (#1'G6) /85 (#7'86)09CL  (8€'16) 088 (€6'€6) TS (E0°SS) LLE (#9°G6) 8YS (€6'G6) L66 (SL°06) T8TL [V
L000> 617966=0p0OL) PSIYD (65€L) ZLL (SLSELL  (19%1) 68 (98) 0¢ (95'1) 0C (€98) €8 (£09) ¢ (L6Wh) 65C (9¢) 5¢ (Lov) T (68°6) OFL QWoS
S3DIAISS diseg
(8v/) ¥¥9 (89°G9) 067 (£6'89) 0y (CT'LS)9lE  (S¥¥9)GT8  (LGLL) Lvl (W109) LvE (69°SL) 9y  (F¥9) 69€ (€879) 6¥9 (LTEL) LIO0L SOA
L000> TTZIELT=@pOl)bsiyd (S0 £1T (ZE€PE)9ST (€0'LE) 681 (84'8F) LOE  (SSSE) SSh  (€V'T0) 91T (98%6€) 06T (LEFD) OVl (95E) ¥0T (L1'£E)+¥8E  (6£°97) 18 ON
H40M
(Cev8) 9cL (W8'S6) GlL (££°66) €8S (C6'06) L9S (60°96) 0cCL  (€87C6) ¥68 (FT€6)8ES (C9°06) ¢TS5 (£97C6) LES (CTe6) €96 (18+8) 90T L Ausionun
L000> 689GLZ=(P 0l) bsiyD (89G1) el OLv) LE (LTv) 9t (80°6) 95 (16°€) 05 (L12) 69 (9£9) 6€ (8€°6) ¥S (e (8£9)0/ (61'S1) 9Lz Alepuodas/diseq
|2A3] uonesnp3y
1000> 1S sllep—(esnay - (ZS'1E) Ly (9¥'80) 9€  (L¥'6d) ve  (6€°€0) 8¢C (L¥'50) L€ (S¥'vo) e (vedec (Sl er  (6€v0) L (0V90) Le (L¥'1€) 8¢ (dONueipsyy
aby
Wr el @va)s8l (Lg6l)ZLL (588081 (8C8L) ¥ed (I'20)19C (86'60) €41 (8£€D) L€l (C06l)60L (FO0T) L0T  (LETL)SLL ole
L000> YOL6LL=0P0OL)OSIYD  (968) L6  (TSL)19S (6£08) 26V (SL'LL) 68V (2L'18) 9K0L (670 0L (2004 ¥OY  (CT9L) 6Ev (86°08) ¥9F (96'64) 978 (69£8) L¥CL olewo
PETS

198 oL 609 L19 08¢l €96 LLS 9.8 €LS €e0lL (4474}

anjea 4 je3sisa)  Aenbnin niad Aenbeied eweueqd OJIX3|\ ejewdlent  Jopend3 edlYy B}SOD)  elquiojo) dIYD eunuabuy

A1unod Aq ajduies ay3 JO So1ISIIRIDRIRYD [RIDUSD) | djqeL



Page 5 of 9

(2022) 41:33

Duran-Aguero et al. Journal of Health, Population and Nutrition

aMoys die sabeuadiad pue Aduanbaly ‘sajgelien [ed11061ed 104 (3]gelieA 3y Jo UoINgUISIP 9yl uo Buipuadap) pamoys aie abuel [11enbiaiul 10 UOIIRIASP plepuR]S PUE URIPIW/URSW ‘S9|GeLIeA [EDLISWNU JO
pamoy p J 's9|qetieA [edl 4 °(3[qe! y1J anquasip 8y p P) pamoy I! | eIASp piep! P 1paw/ IqeleA |edl ]

(€569 8Ly (16'€9) LL¥ (LL'8Y) €67  (££°95) 0GE  (£T'T9) L6/ (5/9)059 (G¥7'69) €€ (PG€9) 99¢  (S6'T/) 8Ly (S0°0S) ZLS  (86°0S) ST/ AyrjesH

L000> /89861 =(POL) BSIYD (8¥'¥h) €8€  (90°9€) 69C (68°1S)9LE (LTEY) /9T (££°L€) €8 (Gze)ele (SSOW) ¥er  (OF9g)ole  (S0L7) SSL (S6'6%)9LS  (CO6Y) L69 Agyeayun
Anjenb ja1q

1000> 1591 SH[[eA-[eXSNIY (V'€ ey OF'LY) ey (GF8E) Ty (VoW €  (LV'OW) i Y\ vy Or'oy) e 'y @Yy sy ©Ovec)cy  (9F'6€) T (HOI) Uelpay

a10s Ayjenb 331

198 oL 609 £19 08clL €96 LLS 9.8 €LS €€0lL [444"
anjend jeysisa)  Aenbnun niad Aenbeieq  eweueq 0DIX3|\ E[ewdlens  Jopendy ediYy BISO)  eIqWIO[0D) dyd> eunusbuy

A1unod Ag Ayjenb1a1g z 9jqel



Duran-Aguero et al. Journal of Health, Population and Nutrition (2022) 41:33 Page 6 of 9
Juices Cookies Fried Foods Fast Food
I 100-
0 1 1 L ' 1 0 1 0 l 1 1 1 l ' 1 ' l 1 ' 0 1 1 0 ' 1 1 l 1 1 0 1 1
AR CL CO CR EC GT MX PA PE PY UY AR CL CO CR EC GT MX PA PE PY UY AR \.‘. uO uR _C aT )')( F’r\ F’: PY UY AR CL CO CR EC ST )’X PA PE PY UY
Alcohol Fruits Vegetables Bread
100- I IIIII 100- I -DJII IIIIIIII
75- 75- 75-
R %0- I I I I|III|I|I R %0- IIIII IIII 50- I
0- 0- 0-
AIR CI'. C‘C) CIR E'C G‘T ).‘I)( “IA =’IE Pg( UIY AR CL CO CR E:’? T VX °A =" =V U'Y AYR L‘IL C.O CIR EC GIT ‘.‘IX P‘A V‘E P;( UIY A;? C’L CIO CIR E:C GIT Y,"X P‘A P’E ?l/ U'Y
Daily Products Meat BreakFast Legums
I|'I|IIIII| . ||
R =0- 0 R =
0- 0-
A;? CIL CIO CR -C oT )’X P»'« P» PY UY AR CL "0 "R EC GT !'x PA P- PY UY A;i CIL co \.R EIC GT )‘X PI»'« PIE P‘Y UIY .R CL CO CR E:C "T |’X PA P- PY UY
Fig. 1 Comparison of the frequency of food consumption in selected countries. Note 1: Juices, Cookies, fried food, Fast food, Alcohol: "n
consumption” (gray), "occasional consumption” (dark gray) y “frequently consumes” (black); Note 2: Fruits, Vegetables, bread, dairy, Meat, Breakfast,
Legumes "no consumption” (black), "consumption less than recommended" (dark gray), to "suggested day/weekly portions" (gray). Abbreviations:
AR: Argentina; CL: Chile; Co: Colombia; CR: Costa Rica; EC: Ecuador; GT: Guatemala; MX: Mexico; PA: Panama; PE: Peru; PY: Paraguay; UY: Uruguay; F:
female M: male

association between diet quality and working status
(df=1, F=0.05, p=0.817).

Discussion
During the COVID-19 pandemic, Latin-American coun-
tries have a poor quality diet, especially in men and in
participants with lower levels of education. These results
are consistent with previous observational studies on
dietary quality [18—20]. Colombia is the country with the
highest dietary quality and, in contrast, Chile and Para-
guay have the lowest values. In addition, there is a low
consumption of fruits and dairy products in all countries
and a high consumption of fast-food juices and alcohol.
The results obtained in our survey, could be influenced
by eating under a state of anxiety or boredom derived

from long periods of confinement, by a decrease in moti-
vation to maintain a healthy diet or by an increase in diet
driven by mood [6].

Colombia is noted as the country with the best diet
quality during this period; other studies have assessed
the behavior of Colombians during the pandemic, and
their findings showed an increase in the consumption of
fruits and a decrease in the consumption of vegetables in
adolescents [21], and in the case of adults there was an
increase in healthy food such as pulses, cereals, and eggs;
however, the consumption of fish and nuts decreased
[22]. On the contrary, Paraguay showed the worst diet
quality; in this country there is no much literature about
dietary habits since a national food consumption survey
has not been conducted yet. Some papers about specific
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Fig. 2 Adjusted mean scores of diet quality by country. Horizontal lines represent 95% confidence intervals. The highest the score the better the
quality of the diet

age groups and a study carried out with medical doctors
show that a great proportion of the population had inap-
propriate consumption patterns [23], and that Paraguay
was the leading consumer of sugary drinks in the region
during the pandemic [24]. Chile is the leader in con-
sumption of sugary drinks, bread, and other unhealthy
foods, despite being one of the pioneering countries in
implementing mandatory front-of-package labeling [25].

Individuals and families who may not have previously
experienced food insecurity now face limited windows
to buy groceries, as well as empty shelves and long lines
of panicked shoppers storing their "quarantine pantry."
Previous research on food security suggests that this con-
tributes to a pattern of "feast or famine," with alternating
periods of food abundance, hoarding, and overconsump-
tion with compensatory behaviors, followed by food
shortages, skipping meals, and dietary restrictions [26].

Although authorities in several countries informed the
population that there was no risk of food supply, studies
have shown that this pandemic has had an effect on food
systems, reducing the supply of fresh food [27], generat-
ing widespread anxiety and unhealthy eating behaviors
such as an increase in highly palatable foods and alcohol
[28, 29].

An Italian study showed that, during COVID-19 quar-
antines, the population reported an increase in the con-
sumption of snacks and sweets [19]. Foods that occur in
high frequency in our respondents.

The article by Coelho-Ravagnani and colleagues indi-
cates that various nutrition societies encourage fruit and

vegetable consumption [30]. However, our results show a
low consumption of fruit in particular and a low percent-
age of individuals consuming at least 5 portions of fruit
and vegetables. Fruits and vegetables are good sources of
water, antioxidants and fiber, which play a role in immu-
nity and the control of hypertension, diabetes, weight
gain, some of the most important risk factors for compli-
cations of COVID-19 [31]. This low consumption may be
due to the fact that it was already insufficient before the
pandemic and is only the maintenance of this eating habit
or is the result of the reduction in the supply of fruits and
vegetables due to breaks in the production and distribu-
tion chain, the closure of supermarkets, markets or free
trade fairs [27]. Another cause could also be the rise in
the price of these foods, which mainly affects people with
lower incomes or educational levels [32].

Adequate food can help maintain good immunity to
viruses [11], however, price increases, food shortages,
and poor dietary practices in the population may not be
factors favoring good immunity. Adequate food, both in
quantity and quality, is a fundamental pillar of maintain-
ing good health. Inadequate food intake, among other
aspects, reduces immunity and increases vulnerability
to both communicable and non-communicable diseases
[31]. It has been shown that specific nutrients or com-
binations of nutrients can affect the immune system
through cell activation, modification in the production of
signaling molecules and gene expression [33].

Recent studies show an increased risk of COVID-
19 infection and a worse prognosis in people with type
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2 diabetes mellitus, high blood pressure, obesity and
pathologies with compromised immune systems. Obe-
sity specifically has been associated with worse immune
response and poor prognosis for respiratory infections
[10, 34].

Strengths and limitations of the study

Among the strengths of the study is the use of a previ-
ously validated document that is easy to understand and
can be used for online surveys. In addition, our study
was conducted during the most critical period of the
pandemic. Among the weaknesses we can mention that
online studies exclude people with less access to connec-
tivity (less education or income) and older adults; fur-
thermore, it is important to mention that the proportion
of responses from women to men is higher, which did not
allow for further analysis.

Conclusions
In general, there is a poor quality diet. Furthermore,
men, individuals with less schooling and those who have
increased their weight or changed their diet are those
who have a lower quality diet, specifically a low con-
sumption of fruits, vegetables and dairy products and a
high consumption of pastries and fried foods.

Countries need to take action to reverse these indica-
tors, both by increasing nutrition education, incorporat-
ing subsidies, and ensuring healthy food supplies.
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