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1. Introduction the general population recognized being concerned about the possibiliny

of catching the virus (Rubin et al, 20100, Similarly, a recent study in

The COVID-19 pandemic threatens global health (Chen Wang, Pan,
et il 2000), It s causing fear among the population, which in ooen may
hias n delererions inflvence on mental health (0nng e al, 20200, Similar
effects on mental health were observed during the previous influenza
outhreak (A HIN1v) For instance, during thar outbreak, nearly 309 of

Ching showed an increase of depression, anxiety, and stress symprom-
artology due o the COVID-19 pandemic (Culyan Wang, Pan, el al,
2021, Another study on Turkish population showed similar resuls,
mearly 45% of participanis scored above the cot-off point for angiery
during the pandemic (Ozdin & Bayrak Ozdin, 2020),
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D to the rapid spread of the virus and in order (o protect public
hiealth, the governments of severnl countries have been forced 1o take
protective measures, Thess setions have included the closure of cities,
stores, schools, and declaration of guarantines and confinement 1o
enforce physical distancing, Lockdown is one of the oldest and most
effective ool o contmol commumicable diseases ourbreaks (Wilder
Smith aned Freedomn, 2020), However, just recently, we start to un-
derstand its effect on people’s life, For example, it has been observed
that a grearer avallability of unstruciured time due o the order of “stay
at home™ is associnted with increased stress (Peard, 2020},

This situation has mised widespread concern about individual vul-
nerabilities that may lead to increased food consumiption, sedentary
behavior, and the possibility of gaining weight doring the eurrent
pandemie (Pear], 2020). In this way, studies in Laly (Cleero e al, 2021)
and Belginm (Drieskens ot al, 2021) showed thar lockdown was asso-
ciared with a dererioration of dier quality, Therefore, it seems like during
confinement, people are less prompt to maintain & healthy and varied
diet and perform regular physical activity.

In this respect, A study in Italy showed that nearly 46% of the par-
teipants reported eating more during the lockdowns. Notably, suthors
reparted sm incredse of the consumption of chocolare, ice cream, des:
serts, and salty snacks, which was individuals atrributed 1o higher
anxiety levels (Searmoseing & Vieloll, 20200 These resulis are consis-
tent with other studies that show that people tend 1o regulare their
emotions through food when confronting sitations thet bring on
high-stress and anxiery (Braden o al, 2018; Ling & Zahiy, 2021),
Moreover, it has been shown thar anxiery s associared with sweet
craving (Penaforte o al, #019) and increased visual attention ta he-
donic food (Motold et al, 2009), It has also been shown thar feeling
anxious prompt (o people to consumed comfort/palatable food and o
Increase food inmke In order to feel berer (Fenno e al, 2020). Thus,
anxiety and boredom evoked by quarantine could be considered risk
factors for consuming more food and food of poorer qualiry.

On the other hand, reward sensitivity is & cooelal fsetor in food intake
and decision-making (Neuser o al,, 2000), Anhedonia (1Le., the decremse
in the ability to feel pleasire) is associated with blonted reward sensi-
tiviry (Liu et ul,, 201 6). Food isa potent naniral reward and food cholee
includes biological determinants of lmnger, appetite, and taste (Singh,
200143, Nevertheless, anhedonta as an elusive symptom of depression
miay have a crucial role in appetite dysregulation (Cocenrallo, 20019). In
this way, anhedonia as o potential common substrate between axiety
and depression could also play a role in the genesis of eating (Grille,
2016 Spano o1 al,, 2019) and eatng emotional disorders (Carriere o al.,
201% Tuncer & Cetinkaya Dunian, 2020). Therefore, we could hy-
pothesize thar inereased food consumption, malnly consisting on un-
healthy food ks associnted with anxiery and anhedonia.

To the date this study was planned, there were few repores analyzing
the relation berween food consumption and snxiety sand anhedonia in
the general population of Spanish-speaking countries in the context of
the lockdown ar the beginning of the COVID-19 pandemic. The main aim
of this study was 1o determine the relationship between anxiety and
anhedonia svmptomatology and the consumption of palatable food,
fruirs and vegerables ar the beginning of the COVID-19 pandemic in 12
Spanish-speaking Ihero- American comnrries,

2. Methods

2.1, Snudy design

The present is a mult-centric and cross-sectional study carried out in
12 countries:  Argenting, Chile, Colombia, Costa Rics, Ecusdor,
Guatemala, Panama, Paraguay, Peni, Uruguay, Mexico, and Spain. Dara
was collected using an online survey and took place one month after the
WHO declared the COVID-19 pandemic, berween April 15th and May
dth, 2020,
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2.2, Participants

Participants were recruited from the 12 conntries mentioned sbove
by convenlence sampling. Subjects were invited o participare in the
stndy throngh different digital pladforms and social nerworks, including
Facebook, Instagram, Twinter, personal and institutional emails, In order
to participate, individuals have to be 18 years old or older and accept an
online informed consent. Saunple size caleulation determined s mini-
mum of 1194 participants. Sample size caleunlation was performed using
G*Power (Faul ef al., 2009) considering the performance of a logistic
regression, a wnilateral test, an Odds ratio = 1.3, Pr(¥ =1 [X=1)HO =
0.2, an a of 0.01 and a power (1-}) of 0.9, We considered the unilateral
test bocsnse the main hivpothesis states thar increased serving sige and
palatable food consumption are positively associated with high andety
and anhedonia sympromatology,

Pregnant or breastfeeding women {first four months); individuals
with pharmarologieal treatment or psychological therapies for depres.
sion, anxlety disorders, stress, or mood disorders; and subjects with
pathologies that required dietary trepmment were excluded. An initial
sereening questionnaice included questions to identify exelosion criverin
(e.g., currently dingnosed mood disorders or depression; pregnancy ), If
someone responded “yes™ 1o any of these questions, the questionnaire
automatically closed, and participation ended.

2.3, Dam collection

Diatn was collected using Google Forms (Google LLC, Menlo Park, CA,
USA). The survey had several sections: the first contained informartion
abour the study. At this stage, participants could choose ro give their
consent 1o participate and continue to the survey or not doing so and
ledve, The second consisted of an initdal sereening o idenrify the
exclusion eriterin and questions about socio-demographics, tvpe and
duration of confinenent/lockdown, and housing (rural or urban). The
third section was intended to collect data on mental health and inclided
questions from the Beck Anxiery lnventory (BAI) and the Snafth-
Hamilton Pleasure Seale for anhedonia (SHAPS). The last section con-
sisted of @ Food Intake Questionnaire. Information about self-reported
body weight and changes in serving size during the pandemic was also
collected in this section. Participants could answer the survey on a single
orrasio.

2.3, Beck Anxiety liventory (BAI

We used a validated Spanish version of the BAT to evaluare anxiety
symptoms (Magdin ot al, 2008; Saor & Novarro, 2003), Psychometrie
properties of the instruneent in Chilean population have been evalusted
with the sarmple of this study obraining the following: Cronbach's Alpha
= 0,929; 4-factor model fir indexes IFC = 0,93; TLI = 0.918; RMSEA =
0.063; SRMR = 0.041). Additionally, a preprint of psychometric prop-
erties for the BAI and the SHAPS across the 12 couniries is available
online (Gongdlez-Meding, Lang, Rios-Castillo, & Landaeta-Dinz, 2021).

The BAL Is a useful tool o assess physiological (somatic) and
cognitive sspects of anxiety that the subject may have experienced
during the last week before its application. The questionnaire conststs of
21 questions, providing & range of scores barween 0 and 63, Each item is
seored from 0 to 3, with the score 0 corresponding to “Not at all™, 1 1o
“Mildly, but it didn’t bother me much”™, 2 to “Moderately, it wasn't
pleasant at times”, and the score 3 1o “Severely — it bothered me a lot™, In
arder to define different levels of severity of anxiery symproms we
categoriged the seores using cut-off points recommended in he latest
edition of the original manual. In this way, 0=-7 was defined as minimal
anxiety, B-15 mild anxisty, 16-25 moderate anxiety, and 26-63 severe
anxiety (Beck & Sieer, 1993),

2.8.2. Snaith-Hamilton Pleasure Seale (SHAPS)
SHAPS Is a rapid screening banery created ro assess anhedonia’s
presence, namely the inability to experience pleasure. The SHAPS was
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applied in its Spanish-translated version in the Mexican population
(Fresin & Perlanga, 2013), with Alpha Gronbach values of 0,77, The
psyehiometric properties of the instrument were evaluated with the
Chilean population obraining the following: Cronbach’s Alpha = 0.904;
4-factor model fit indexes IFC = 0.959; TLI = 0.947; RMSEA = 0.057;
SRMR = 0,034, This seale considers 14 sentences with a brief descriprion
of situations or pleasant sensstions related ro the last days and a seale of
4 possible answers, among which the subjects should select one that besy
describes then: “Tomally disagree”; “Disagree™; “Agree”; “Totally agres".
Any “Agree” response is scored as 0, and any “Disagree” response is
scored as 1. The original scoring was used o investigate the proportion
of participants that could be classified as anhedonic (original SHAPS
score =2) (Assogna e al., 2011; Franken et al, 2007 Soaith er al,
1995)

2.3.3. Food intake questionmine

We evaluated food consumption nsing a food consnmption frequency
survey, which wes elaborated following the Food Based Dietary
Guidelines for the Chilean population (Olivares &1 al., 2003), based on
previously validated surveys (Duran Agllern o al, 2014) (Dehghan
ot nl., 2002, 2013). This questionnaire included guestions to derermine
how often individuals consumed & serving per day/week of the
following groups of foods: pastries, fried foods, fist  food,
sugar-sweetened beverages, fruits, vegetables, and others not considered
in the present smdy.

Different food names were incorporated in each category, consid-
ering cultural differences berween countries. Servings were expressed
according 1o domestic measures such s cups, glasses, or unirs,
depending on the food rype. A "food portion exchange list” reviewed by
expert nutritionists from each couniry was used to unify criteria for food
servings for all countries (see Supplementary material 1), Participants
were also asked to report serving size changes for food consumption in
general during the lockdown compared o the perlod before the
pandemie. They were given three options: increased, decreased, or did
ot changed.

2.4. Variables

We performed rwo analyses, one to study the association of con-
sumption of palatable/healthy foods and  anxiery/anhedonia  and
another 1o analyze the relatonship between change of food serving size
during the lockdown and anxiery /anhedonia. For the first analysis our
dependent variables were the consumption or not of palasble food
including pastries, fried foods, fast food, and sugar-sweetened beverages
as well as that of frults and vegemables. For each of these foods, we
ereated dummy variables indicating rhe consumption or not of them n
the following way: consumption no (0 servings per dayv/week), con-
sumiption yes (=1 serving per day/week). In this case, independent
variables of interest were anxiety (minimal/mild/moderate/severs) and
arledonia (no, yes), For the second analysis, our dependent variabile
wits the change of food serving sizes during the lockdown, In this case we
also ereated a dummy variable depicting increased vs, unchanged food
serving size, Independent variables of interest, in this case, were also
anxiery (minimal/mild ‘'moderare/severs) and anhedonia (oo, yes).

2.5, Swristical mmalysis

We calculated mean, median, standard deviation, snd interquariie
range for numerical variables, including age, servings per day/week,
and BAL and SHAPS scores. Percentages were used 1o sunumarized cat-
egorical variables incloding, type (voluntary /conipulsory /ot in lock-
down) and time (> four weeksthree weekstwo weeks//one week) of
lockdown; sell reported body weight (Increased/decreased/did not
changed) and change in food serving size (increased/decreased /did not
changed), anxery (minimal/mild /moderate/severe), and anhedonia
(no/yes],
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In order to study the relationship betwesn food consnmption and
anhedonia/anxiety, we implemented a logistic regression model for
each tvpe of food, Incloded wpes of food considered n the present
analysis were: pastries, fried food, fast food, sugar-sweetened beverages,
fruirs, and vegetables. Dummy varinbles indicarting the consumption or
not af these foods were modeled as dependent variables (see Section
Variables), Anhedonis and anxiety were included in each model as in-
dependent variables, and age, gender, seli-reported body weight change,
and level of education as potential confounder variables, For categorical
varinbles with more than two levels, we ealculated Wald test 1o check
the overall significance of e categorical variable in the regression
mindel.

The association between serving size and anhedonin and anxiery was
studied by Implementing multiple logistie regression models. We mn
four mnltiple logistic regression models, The first model included po-
rential confounders sociodemographic variables, age, gender, counrry,
level of edweation, and period of lockdown (0, >2 weeks, =3 weeks, =4
weeks), The second mode] Included vartables related to consumption of
pastries, fried food, fast food, sngar-sweetened bevernges, fruits, and
vegetables, aod self-reported body weight change. The third model
included anhedonia and anxiety, In all cases, the dependent variable was
a dummy variable for serving size, which compared increased versus
unchanged serving size. Finally, we formulate a fourth model where all
the significant variables of the three previous models were included.

Descriptive statistical analysis was performed with Jamovi version
1.1 OThe jamovi project, 2019), while data transformation, regression
models, and plors were made with B (CoreTesm, 2018), B Studio and
tidyverse packages including, dplyr (Hadley Wickham et al., 2018),
geplot2 (Wickhan., 2006), final fr (Harrson e al, 2019), and jiools
(IA, 2000),

2.6, Ethical considerations

The study followed the Declaration of Helsinkl, regarding work
invalving hnman bejngs and agreed with the Singapore Starement on
Research Integrity and was approved by the Scientific Ethics Commuittes
of the Universidad de Las Americas, Chile, Number 2020001, and was
reviewed by committees of the participating couniries,

3. Results
A1, General characteristics of the sample

Responses from 10,789 individuals were collected, from them 238
were excluded because they belonged 1o individuals not living in the
countries of interest. The final sample ncluded 10,551 ndividuals from
the 12 invited countries. The sample was mostly composed of women
[wionmen: F9.2% (n = B360); men: 2008% (n = 2191)). The median age of
the growp was 34 vears old (TQR 18); 91.6% of participants were living in
urban zones, The 47.3% (n = 4996) of the sample reported voluntary
Iockdown, 47.9% (n = 5058) compulsory lockdown, snd 4.8% (n = 497)
were ot in lockdown. Regarding lockdown duration, most of partici-
pants (74.6%, n = 7877) reported > four weeks on lockdown, 14.6% (1
= 1541) three weeks, 3% [n = 321) two weeks, and 2.4% (n = 254) one
week, Finally, 5.3% (n = 559) reported no restrictions on social contact.
Appendix Al.

2.2 Parern of food consumprion

Regarding food consuwmption of the respondents, we observed a high
frequency of daily consumption of sugar-sweetened beverages and fast
food (hot dogs, burgers, plzza, teos), with mean values of 4.2 (5D, 5.7)
and 3.1 (S0, 2.9) servings per day, respectively. Individuals of certain
conntries reported a bigher mean consumption of cevtain foods in
comparison o the group mean. This is the case of Paraguay, Chile, and
Pannma that exceaded the gronp mean constumiprion of sugar-sweetened
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beverages, with values of 6.3 (8D, 6.6), 5.0 (8D, 6.1), and 4.9 (503, 5.3)
servings a day, respectively. Paraguay, Argenting, and Uruguay showed
o similar pattern regarding fast food, showing 4 mesn consumption of
4.2 (8D, 4.1}, 3.6 (SD, 3.3), and 3.5 (8D, 3.2) servings per day, respec-
tively. Argenting, Urnguay, and Pansma showed s similar pattemn
regarding pastries, with valoes of 6.8 (SD, 5.6], 6.1 (5D 5.5), 5.8 (8D,
5.0) servings per day, respectively. Finally, Ecuador, Peru, and Panama
were the conitries with the highest amount of fried food servings per
day, showing a mean consumption of 1.3 (S0, 0.9), 1.3 (SD, 0.8), 1.2
(5D, 0.9, respectively.

O the other hand, Spain was the conntry with the healthiest food
consumption pattern, For Spain, the mean consumption of fruits, vege-
rables, and dairy products were 12.9 (SD, 6.4), 10,7 (SD, 4.0}, and 10.6
(5D, 6.00 servings per week, respectively, while the mean consumption
of the total sample that was 10.5 (SD, 6.1), 2.3 (5D, 4.3) and 8.7 (80,
5.5), respectively.

Concerning the change of serving sizes, our results showed that
29.7% (1 = 3133) of the sample increased thelr serving sizes, 52.7% (n
= 5557) did not change, And 17.6% (n = 1862) decreased their food
serving sizes at the beginniug of the lockdown In comparison to the
period before the pandemic. Participsnts from Argenting, Chile, and
Mexieo were the most inclined 1o increase food serving sizes ar the
beginning of the lockdown compared to the other countries. Appendix
AL,

3.3 Anxiery and anhedonin among porticipants

Anxiery was measured using the BAT and anhedonia using the SHAPS
(5o Methods), The mean BAL score for the saniple was 13,1 (8D = 11.3),
with a 10 (IQR = 15) median. The menn SHAPS score for the sample was
2.1 (8D = 3.3), with & median of | (IQR = 3). Talrle | shows the scores
for BAT and SHAPS for each coumtry. BAI scores were higher for Chile,
Guatemala, Mexico, and Ecuador than for the other countries. SHAPS
scores were higher for Pery, Ecuador, Chile, Argentina in comiparison
with the other coumtries (Table 1),

Many participants showed minimal (39.5%, n = 4172) w mild
anxiety (26.4%, n = 2788). A smaller percentage showed moderate
(18.4%, n = 1946) to severe anxiety (15.6%, 0 = 1645), Less than one-
third of the participants showed anhedonia (27.8%, n = 2934) A visual
comparison of severe anxiery and anhedonia among participaring
conntries is provided in Fig. 1.

3.4, Anxiety, anhedonio, and food consumpeion

We report these results in Table 2, Firstly, independent of gender,
nge, level of education, and anhedonia, anxiery was nssociared with
consuming palatabie foods, including sugar-sweetened beverages
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Fig. 1. Severe anxiety and anhedonia by country. Percentage (%) of pa
ticipants who showed severe nnxiety and anhedonia is depicted by counmy.

{except for mild level), pastries, fried food, and fast food (all p < 0.001).
Moreover, the odds of consuming these palatable foods were higher as
the level of anxiery Increased. In this way, the odds of consuming sugar-
sweetened beverages, pastries, fried food, or fast food of people with
mild, moderate, or severe anxiery were higher than thar of people with
minimal anxiety. Interestingly, anxiety was nol associsted with
consuming fruits or vegetables (all p > 0.05),

In contrast 1o anxiety, anhedonia was not associated with consuming
palatable foods, including sugar-swestened beverages, pastries, and
fried food (all p > 0.05), Sull, anhedonia was associated with the con.
sumprion of fruirs, vegemmbles, and fast food (both p < 0,001) In this
way, the odds of consmming frults were lower in peaple with anhedonia
when compared (o people without anhedonia. Similardy, the odds of
consiming vegerables were lower in people with anhedonia than people
without it (Table 27,

Table 1
Table descriptive the psychologie vmiables by country (Anxiety and Anhedonia),
BAL" [Anxisty) SHAPS" [Anhedonia)
] Mean sh Median 0R Wean 5D Median QR

Argenting 1423 123 10.5 e 14 23 a1 1 3
Chile 1034 16.7 128 14 17 22 a0 1 2
Colombin 573 123 10,5 10 13 1.9 a2 1 '
Costa Rics 577 11.5 1L0 H 14 B 3 (1] 2
Ecusdor a7 140 125 11 16 25 a8 1 3
Spain 1288 13.4 1.0 1 15 2.2 0 1 3
Gntemala %63 141 113 11 16 20 33 1 3
Mexico 1280 14.0 ILB 11 16 LS a3 1 2
Patiatiia 617 1.9 102 9 14 a0 il 3 3
Putuguny 611 135 118 10 16 20 is 1 2
Prra 746 122 111 ] 13 26 36 1 3
Urugusy L] a3 w5 [ 1 1.9 31 1 ]

Abbreviations: n, numbser; 5.0, standard deviation; QR intergquantile iange; BAL Beck Anxiety Inventory; SHAPS, Snaith-Hamilton Pleasiie Scale.

* High score for BAl indicates & higher presence of anxiety sympromatology,

* Higher scores for SHAPS Indicate a higher presence of anhedonla sympromarology.
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Table 2
Comsnmed palamble food by anxiety and anhedonia level.
Ambery® Anhedonis®
Mg Maodetuie Severe
OR(CL)p- ORICLIp- OR(CLIp- OR{CLIp
vatue varllie waalue vitur
Puatries L401.2-16] 15(1.3-170 181523 10{08-1.1)
<0001 <0001 <0001 (i85
Fried food L3{13-1.5) L4(L2-1.7) 1501318} 0.9{08-L0)
<0001 0,001 0,001 0.45
Fast food 1411.2-1.6)  L4(L2-1&) 15013180 0908-1.1)
<0001 <0,001 «<0,001 0,001
Sugar- LY{0-12) 1A (LI-LS  LA(L3-L6) 09 {08-1.0)
sweetened 0.05 0,001 0,000 061
beveruges
Fruits L1i0E-1.6] O0B(06-1.2) 07005100 05(04-07)
AT 0.26 005 <]
Vegetubles 0605151 07 (04-12) DB(04-L6) 04 003-0.7)
062 014 0,55 <001

Consumption of each food was modeled in sepamate models. All models were
adjusted by gender, age, and edueation. *Anxiety level acesding to the Beck
Aniiety Inveritory (BALL "Anhedonia accorditg to the Snaith-Hapilion Pleasiuse
Seile (SHAPS). Table shows sdjusted OR of conswmption ve. nol coustunption
fou each one of the speeified foods. Confidence interval (C.1) 95%, p-value

3.5 Anxiery, anhedonin, and increase in serving size

In order 1o analvze the association between serving size, anxiery,
anhedonis, and food consumption, we implemented four logistic
regression models, including serving size (increased versns unchanged)
as @ dependent variable (see Methods), The results of the three models
that were first implemented to identify covariates significantly associ.
ated with serving size (see Supplementary material 2). Significantdy
associated variables identified in the three first models were included in
the final multiple logistie regression model. Flg, 2 shows a summary of
the coefficients, and respective confidence intervals of the variables
included in the final multiple logistie regression model.

Outcome Variable: Increased saning size

S5M - Popudation Health 16 (2021 100033

Fig. 2 shows OR with their respective 95% confidence intervals of
increased versus did not change serving for anxiery, anhedonia, and
severnl covariates, The odds of increasing serving size was lower for
males i comparison to females (0UR. = 0.6, p < 0,001 ). In comparison
to Argenting, other countries had lower odds (o increases serving size. In
contrast, higher odds of increasing serving size was observed nmong
peaple who reported a change in their self-reported body weight change
(Waild rest, p < 0.001; for Individuals p values see Flg. 2), consumed
pastries (p < 0.001), fried foods (p = 0.003), or sugar-sweetened bev-
erages (p < 0.001). Besides, the odds of incrensed versus did not change
serving size was higher for people with severe, moderare, or mild anx-
fety in comparison to individuals with minimom anxiety (Wald test, p <
0.001; for individuals p values see Fig. 2). Finally, we found thar the
Inerease in serving size was positively associated with anhedonia (O.R =
1.3, p < D.001).

4, Discussion

Our dara show that anxiery and anhedonia were associated with
consumming unbealthy/palarable foods and an incresse o food serving
size, Interestingly, although anhedonia was not reteted o the con-
sumption of palaable foods, it was related 10 consuming fruits and
vegetables. Thar is, people with anhedonis consumed fewer froirs and
vegetables in comparison to people withont anhedonia, These resulrs
highlight the growing alarm aboot mental health problems and their
connection with eating habirs in Spanish-speaking [hem-American
countries, which has increased since the beginning of the pandemic,

We found that anxiery was related to the consumption of palatable
foods, including sugar-sweetened beverages, pastries, fried food, and
fast food, This associntion was independent of age, gender, level of ed-
ucation, and anhedonia. In these ways, we showed that the greater the
level of anxiety, the greater consmmption of these foods, Our findings are
consistent with a recent study conducted in laly during the pandemic,
which showed an increase in the consumption of particular foods such as
chocolate, jee cream, and desserts, as well as salty snacks, which were
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attributed to higher levels of anxiety (Scarmogzinn & Visloll, 2000},

Other abservations also show that [n ltaly during COVID-19 home
confinement, & high number of people experienced depressed mood and
feelings of anxiery (61.3% and 70.4%), and that near half of those felt
anxions and wers inclined 1o increass food inmke to feel better (Remeo
et ik, 20200, Moreover, our study showed thar anxiery was not related o
the consumption of fruits and vegemables. In line with this, scientific
literature shows that people tend o regulate their emotions [n situations
of incressed stress and anxiety throngh the intake of palamable food
instead of healthy food (Salsear Fernandez et al., 2021; Usibin oo al,
Fad e

Thus, peaple are prone to look for reward and gratification physio-
logically associnted with food consumption, even overriding other
satiety and lunger signals (Singh, 2004}, Additonally, anxiery disorders
and other psychological disorders of greater severity are more frequent
in those who consume a more deficient qualiny dier (Gibson-Smith oo al.,
2018}, This smdy also reveals that 15.6% of the smdied population
presented severs anxlety and 18.4% moderate anxlery, These percent-
ages are higher than those shown by other studies,

For example, among Chinese medical students, severe anxiery levels
were reported in 0.9% of the sample, while 2.7% had moderate anxiery
(o et al, 2020), However, our findings are in line with others,
including 500 individuals from Hong Kong, where 14% had anxiety
(Choi et al., 2020), and another one in the Trish population, where
general anxiety disorder was found in 20% (Hyland o al, 2020), Other
studies huwve also shown an increase fn the rare of depression and anxiery
disorders during the COVID-19 pandemic (Fuoang & Zhao, 20240; Culyan
Whang, Pam, ¢t al., 2020).

On the other hand, our smdy found thar anhedonia was nor associ-
ated with consuming palatable foods, but it was positive associated with
Inerensed serving size. Our previous study with a Chilean independent
sample (Landasm Dinz et ol 2021) found that both anxiety and anhe-
donia were positively associated with Increased serving size. Data were
collected in the same months that the coment study (April-May), then
we have supported our previous findings of the role of anhedonia in
edring behaviors. However, we cannot explain why palatable food did
not show differeqces, contrary to what we hypothesized because they
have incressed rewarding properties. Comorbid disorders could explain
hererogensous results in anhedonia assoclarion with eating behaviors
(Coconrello, 2009, but it has not been evaluated in these studies, then
the palatable food could have a specific effect on & particnlar profile of
participants. Therefore, future studies need 1o complement self-report
messures with a clinieal diagnosis w understand the canses of
variability.

W also found thit an inerease in the consumed food serving size was
related 1o symptoms of anxiety and anhedonia. Moreover, those who
consumed sugar-sweetened beverages, pasiries, and fried food, had
greater odds of increasing the serving size of food, These findings are
consistent with recent research, where people affected by environmenral
changes showed increased food consumiption (Ramalho e sl 2021), or
chianges in the type of fvod, probably cansed by Incressed anxiety levels
{Salazar Ferndndez et al , 2021; Usnbind et al., 2021}, Our findings are in
line with those of other sudies.

For examiple, a study in Sandi Arabin (Alhosseini & Algahiani, 20203
showed that people ate more homemade food during the pandemic, b
thie quality of food decreased. However, frult consumprion  had
increased (7%), the rise In consmmption of fats and carboliydrares was
even higher (13% and 21%, respectively). Similarly, our study shiowed
thar less healthy food was associated with increased portion sizes, while
this did not happen with healthy food such as fruits and vegetables.

The previously discussed evidence indicates that spending more tine
at home and the possibility of cooking does not necessarily lead o the
preparation of healthier food. Spending more time ot home enables
increased opportunities to ear and offers more stimuli, influencing food
intake (dn Silva et al, 20200; the problem is that this incressed con-
sumption {s related o less healthy food. It appears that people prefer o
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edf less healthy food for hedonistic reasons rather than for wrilitarian
ones (because of lack of time and avallability) (Fark, 2004) and 1o face
negative emotions (Fak or al., 2021), In the present study, we identified
associations both for anxdety and anhedonia, independently associated
with s ealoric increase.

Finally, the psychological impact of social distancing may persist for
seversl months (Brooks e al., 2000], and therefore considering both the
inunediate and delayed and longer-term effects s an additonal mpor-
tant foeus. From this perspective, it is necessary o consider that social
distancing associated with quarantines miay also lead 1o social isolation
and, #5 4 consegquence, to feelings of loneliness (Ranerjee & Rai, 2020),
Thus, the resnlts reported in this study should be used for further
research and development in menml health promotion during  the

COVID-19 pandemie.

4.1, Linvitations and strengths

Among the limitations of our stdy, we can mention the cross
sectional design, which implies thar we cannot establish causal re-
lationships. Therefore, we suggest a longitudinal design 1o determine rhe
cansal association berween psychological changes and eating behaviors
in fumre studies, Another Hmitarion was that this study did not inelude a
variable refated to the level of physical activity, This variable might
affect psychological aspecrs, as well as food consumption pamems. Se-
lection bias is another limitation of our study. Since the access to survey
required access to the intemet, it s lkely that people without intemet or
Timived use of it did not participate, Finally, our sample included mainly
well-educated and women, mainly coming fron urban areas, Thus, we
eannot generalize w other populations,

Regarding the strengths, we can mention the large number of people
who participared in the study (n = 10,551) and the varlety of participant
cotmtries (n = 12) from the different zones of North, Central, and South
America in addition w Spain. On the other hand, the psychological in-
struments applied in the study are standardized and intemmationally
validated, nllowing greater comparability of the results. Similarly, the
loeal participation of the researchers from each one of the invited
countries contributed to the dissemination of the surveys, and the
elaboration and adapiarion of the food intake guestionnaire, adjusting it
to the cultnral diversiny,

5. Conclusions

We have shown thar during the beginning of the COVID-19
pandemic, in Spanish-speaking Thero- American populations, both anxi.
ety and anhedonia are related to consuming certain foods, In this way,
prople with anxdety ‘anhedonia eat less healthy at the beginning of the
lockdown. They were prompt 1o consume palatable foods more often
and increase their serving sizes, Our resules suggest that public health
decisions such as mandatory confinement mitst be carefully managed.
Moreover, governments implemenring those restrictive measures shonld
take the necessary care (0 ensure that this experience is as healthy as
possible. This could be achieved by guarantesing food security and
providing mental health eare and support 1o the populations during
lockdown perlods.
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Appendix A1
Table descriptive varlables of the sample by country
Viables No. (%)
Atgenting  Chile Colombls  Costn Eeundor  Spain Gustemals  Mexieo  Panoma  Paragusy  Priw Uraguny  Total
Rica
Nel4 N N-513 N N«577 N N o~ 953 N K-817 N-5811 N N-B52 N
1034 577 1288 1280 T 10551
Age, yr {median, 38.0(16) 3L0 0.5(15) 430 9.0 35 L0 (21) 3o 8.0 HO0(1F 360 410 3.0
TR} {14) [}y (17) 14} (18} (16) f18) 2] (18}
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1644 965 Bl 450 323 467 1067 6743 1004 5320 3 5300 503 Faas
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Appendix A2
Average Consumption of Food Servings by Food Group and Country
Couniry Food Group mean (IS)
t Bugar wwertened Meat, Fouluy  Famt Fried Frisits Eggs Dniry Legumes Prstries Bread Vegrtables
beverages and Fish Faard Food
Argentina 1423 465 [6.48) 253 (087} 63 078 5.74 246 9.38 Ln 6.87 TAG PLiK]
(3.34) (084} [LEC O (0,78} B.71] (o.57) [LE G 5.9 {4.32)
Chile 1034 5.0 (6.19) 2.37 (0.98} a2 oG B.&5 27 853 1.40 5.46 10.6 .68
[3.0) {0.78) {5.50] (0.87) (3.6 10.80) (4. 78] (5.83) (4.29)
Calombia 573 241 (409} .79 (62) 166 100 1.0 280 9.3 1.6% 522 578 599
[2.04) o9} (5.786) .57} (5.73) {0.95) 4.7 [4.51) {4.23)
Costs Rica 577 465 (5.83) 254 (2} 204 L12 0.6 2.58 a.69 131 562 - w04
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Mexien 1280 A58 (5.65) 262 (0.75) 316 L2 154 125 T.93 208 5.38 7.7 9.82
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(293) 1098 (5,530 (0,86) (4.84] (0.89) (504 (4.84) (4400
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{2.78) (0.89) (817 l;ﬂ.?ﬁl [4.57) (D.83) (3.95) (5.41) (4.08)
Uriguay Ba2 A.64 (6.16) 240 [0.93) 356 k] 115 125 9,58 L& 013 B0 L A ]
{2.21) {0.75) (8713 (o.83) (5.68] (0.0 {5.55) (.26) (4.27)
Taotal 10,551 A9 (573) .51 {0:86) ile 1.0% 0.5 2.4(_! B.75 LTS 547 B.O6 0.32
(2.9 {0,50) (B.16] (0B} (5.56) (1.0 [4.911) [5.58) (4,38)

Ethical statement

The study followed the Declaration of Helsinkl, regarding work involving humsan beings and sgreed with the Singapore Statement on Research
Integrity and was approved by the Sclentific Ethics Comminee of the Universidad die Las Americas, Chile, Number 2020001, (March 31st. 2020) and

was reviewed by committess of the participating countries,

References

Alhusseini, M., & Algalvani, A (2020) COVID-19 pandemic’s impact on eating habies in
Soudi Arsbin. Jowrmal af Public Health Research, %30, 354-3600 limpee/ dod s g/
100D S 03T, § B6E

Asvognn, F., Cravello, L., Caltagirene, C., & Spollem, G, (2011). Anhedonls in
Parkinson's disease: A svmematie review of the liveamure, Moverenr Disorders, 36
(100, 1825-1634., hirpne/ /o or/' 101 D02 mden 23815

Banetjes, D., & Ral, M. {2020), Socin] solation in Covid-1% The impat of kineliness.
Intermational Sournnl of Social Prychimry, 86(6), 525-527. e (dod.mag 10 1T
DOZOTGADROAETILD

Beck, A T, & Seerr, L (199%) Beck qnoiacy imemiory mamanl. Pochalogio] Corporntinn,

Braden, A, Musher-sizenunan, D., Watford, T, Emley, E., & Musher-eizenman, [ (2018).
Eating when depressed, anvious, bored, o hapgy: Are emotional sating types
associated with unique psychological and physical bealth coreelates? Apperite, 125,
ATO-A17. bty desd an g TOL 1 VD B mprpuet B LILOEE OEF

Brooks, 5. K., Webster, . K., Smith, L E, Woodland, L.. Wenely, 5., Greenberg, N, &
Rubin, G. L. (2020), The psechalogicnl impact of quarsntine apd how to reduce i
Rapid review of the evidence. The Lancey, 105{10227), 912-920. hripe  detoig/
TOUT D SN0 -6 2O ROAGD-H

Coo, W, Fang. Z., Houw, G., Han, M., Xo, X., Dong, 1., & Theng. J. (2020]. The
pryeholegical impact of the COVID-19 epidemic on college students In China.
Byycldoery Hesearch 287, Amdele 112934, horpes/ /dolarg 10,1016,
parychien, 2000, 1 12004

Carriere, C., Michel, 0., Fean, ., Peliny, H., Onomee, O, Beret, P & Thibauls H.
{2019}, Redntionships between emotional disorders, peosonality dimensione. and
binge eating disordes in French obese sdolescents. Archives de Pedinirie, 26{3),
138144, hitpe//dod arg/ 10,1016/ 1 ARCTFEDL 251 907 008

Cicero, A. F, G., Fogocel, F., Glovennin, M., Megzadri, M., Grandi, E., & Barghi, C.
(2021}, COVID 19 related quatanting elfect on distary habits in & nocthern ltalian
rurnl population: Data from the brisighella beart study, Nutrients, $302), 1-100
htpmis Aol 10K i ) HOROCRD

Caceareila, R, (2019}, Anhedonis in depression symp I A ite dy intiom

Eys App vTEg
mnd defective brain veward processing. Behawawrnl Bram Resarch, T72, Asticle
112041, bitpes/ fdoboeg 10 101 S I BER. 2016112041

CoreTeam. R (20085 8: A languoge anaf srviemmmant for mortcal compuing | Computer
software] huspe:/ Swww.r prajeet.ong.

Dehghan, M., del Cerra, 5. Zhang, K., Cunea, J, M., Linetzky, B., Diaz, R, &
Merchant, A. T. (2012L Validation of & semi-quantitative food fiequency
questionnaire for argentinesn sdults, Fiof One, 5], g Aol ong 10UETFL S
Jomarmmd pome 000 7RSS

Dehighoan. M., Martines, 5., Thang, X., Sevon, P., Lanas, F., lslam, 5., & Merchant, A. T.
(20130 Relavive validity of an FFQ o estimane daily food and numient intakes for
Chilean adulis, Public Health Nurition, T6{10), 1782~ 1788, Tt dolong 100017/
ni{m1m1n’i

Drieskens, §., Berger, M., Vandevijvere, 5., Giale, L., Braskman, E.. Charafeddine, L., De
Ridder, K., & Demurest, 8. (2021} Short-term impeet of the COVID-19 confinement

on health behaviours and weight gain among adults in Beligium. Archives-af
Public Health, 20(11, 1-10, hotpa/dedarg/10.1 186/ 3650021 005422

Duran Agilero, 5. Valdes, B. P., Godoy, €. A, Hetvers, V. T, & Hervera, V. T, (2004)
Habitos alimentirios v condicion fisica en estudinntes de pedagogia en educocion
finien. Revirn Chilemn de Nuricion, 41030, 251258, hope/Cded o 10,4060 50071
TE1EI0 1 AD0OROOO04

Faul, F., Exdicides, E., Buchoer, A., & Lang, A, G. (2009), Smtistical power analyses using
G power 3.11 Tests for corvelation and regression analyses. Befervior Reseanch
Methods, £1(4), 1149-116C, harps:, ' dolorg/ 1 0I7SHMINL]A g,

Franken. . H. A., Rassin, E., & Muris, P. (2007). The ssesmment of anhedonla in clinical
and non-elinical populationsd Furthes validation of the Snalth-Hamilion pleasure
scale (SHAPS). Jowrnal af Affecrive Disardera, 90(1--3), B3-BA. Lot dol nig/

10, 10T . jrard. S, 9. D 2

Frumiin, A, & Beilanga, © (2013), [Tramsdation ite Spanish und validation of the Snaith
Hamilton pleanme seale (SHAPS) for andeedonta]. Acoe Egpenobes de Poguarria, 41
(4], 337-131.

Gitmon-Smith, D, Bat, M., Broower, L A, Visser, M., & Penminx, 8. W. 1, K. (3018), Diet
quality in persona with and without depressive and anxiery disorders, Jownal af
Puychiotric Research, 106, 1-7. hiepey/ Sdetoongs"1 0, 1000 dpueehioes TR0, (00

Grillo, L. {2016). A possible 1obe of anhedonin as eommon substrate for depression and
anxiety, Depregsion Research and Treomment, hivpss! Aol org 100155/ 2006/
1508100, 2016

Harvison, E., Dwake, T & Ow, R (2009). finalfe Ouickly creme alogmnr regresans. remilfin
mutalew mnaf plory when modeilig.




L Landasta-Diss et ol

Husng. Y., & Fhao, N, (2020). Generalized arodety disorder, depressive symptoma and
ileep quality during COVID-19 outhreak in Chinar A web-haed eross-sectional
survey. Pryclintry Ressarch, 288(March), Artlele 112954, hogee s doborg 10010180,
puyehien SIS0, 11 P54

Hyland, P, Sheviin, M., Mellride, 0., Murghy, ., Kmroteias, T., Bentall, B P
Mastines, 4. & Vallieres, F. (20200, Ansiety and depression in the Republic of
Ireland during the COVID-1% pandemic. Actn Paychdmricn Scondinonica, 1443,
249-256. hrtpe//dodovg 10,111 L meped 3200

du, Lo (20200 ke Anafysis md presnntion of sectal ectensific dota. R peckage version
Z0.0 (2 1.05

Lamdneta-DHag. L., Gonzdles-Medinn, G., & Agliero, S, [, (2021). Anxiety, anhedonia and
fopd consamption during tee COVID-19 quarantine in Chile. Apperite, 164 April),
Artlele 106259, g/ fdolong/ 101000/ mpper 2021105259

Ling, J., & Zakoy, N, (2021 ). Relutionships smong perceived stress, emothonal eating, and
dietary intake in college students: Enting self regulation as n medistor, Appetite, 161,
Rt /o 10, 100 AL ATPET, 02 OS2 TS

Li, W.-H., Rotser, J. P, Wang. L-Z., Thu, ¥.-H., Huang, J., Neumamm, D. L,

Shum, 0. H, K., Ciwung, E F. C., Chan, B. ¢ K., & Chan, R, (2016), Anhedonia is
associated with blunted tewaid sensitivity i firse-dagies relatives of patients with
major depression HHS Public Access. Journal of Affective Diserders, 190, 6490-648.

g/ bl 10U D D), il 301 5 1L OS50

Magan, |, Sanz. 1., & Garcla Yers, b P. {2008} Pryrhometric properties of o Spomdsh
vermion of the Beck Anviry Trrentory (Fal) in general popodetion. Spandsh Jourmef of
Paychehsgy, 110X, B2n-gal,

Motoki, K., Saito, T., Nouchi, K., Kewnshimn, ., & Sagiur, M. (2019). Anxiery increases
wiual antention to hedonie foods A preliminary eye-tocking sudy on the impact of
thie interplay bevween integral and incidentul affert on foods, Apperite, 137, 218-235.
B il g DL O NG/ LAPPIET 200 9,02, 004

Neuser, AL P, Kihmel, A, Svaldi, J., & KEroemer, N, B. (2020} Beyond the average: The
rode of varlable reward sensitivity in esting disorders. Flowiolagy & Beturdor, 223,
Article 112971, bertpee il oeg 10, 006 L PHYSBEFL 3001 1 2971

Ollvntes, 5., Tacaring, 1., Gonzilez, C, G.. & Villalobos, E. (3013), Proceso de fosmulacian
¥ validucidn de las guine alimentarios para la poblacién chilena Development and
validation process of food-based distary guidelines for the chilean populaton.
Revisan Chilesrs de Nutricion, 40{3), 263-258, hitpe/ dloborg | 0LABR? BOT§F
TSR 3000300008

Cizdin, &, & Rayrak Oedin, 5. [3020), Levels and predictors of anxiety, depression and
henlth anxiety during COVID-19 pandemic in Turkish society: The impostance of
gender. Intermational Jowrnal of Secinl Povcfdety, 68051, S04-511. henpat/ dolocg”
10,1 T2 AOO NI R0 TENTGT

Pak, H., Siwen, Y., Denizel Nazhgil, M., & Griffitha, M. (2021 ), The medinting effects of
fear of COVID-19 and depreiion on the association betwesn infolerance of
uncertainty and smoticnal cating during the COVID-19 pandemic in Turkey,
Internutivnnl Journel of Mentol Health and Addicdon, 4, 1-15, hogadolog
10, 10l fw ] 1 AGA-02L -D04ES 2

Park, C. (2004}, Efficient or enjovable? Cansumer values of eating-out and fast food
restRUrEnt conmumption n kores, Intermanionn! Jowrnal of Hopitolice Management, 23
111, 8794, horpes/dod.ong 0, D006 dhin. BOUS, 04.00]

Pearl, I, L {2020). Wetght stigma and the “Quarsntine-15. Ofcsity, 28(7), 1180-1181,
Bupar /s v/ 10010002, oy, NS0

Penmfore, F. R de 0., Minelli, M. C 5., Rewende, L A, & Jopur, € €. (3019), Andety
symptoms and emotionnl eating are independently awociated with sweet craving in
young sduls, Peychimry Research, 271, T15-720, hierpe sl 101000602
PEYCIHRARS, 0111070

Ramalho, 5. M., Trovisgueirs, A., Lourdes, M. de, Gongalves, 5., Ribeiro, 1, Vaz, A. R,
Maochado, P. P. P, & Conceicdo, E (20317, The impact of COVID-19 lockdown on

S5M - Population Health 16 (2021) 100933

disostered enting behaviors The medistion role of distress, Fating and
Weight Disgrders, 1, 1. hnpas//doiacg/10, 1007 40519021 011381

Rengo, L. 04, Gualtieri, P, Cinelll, G., Digiond, G.. Soldati, L., Artink, &, Bisneo, F, F.
Caparelio, G., Camodecn, V., Carrano, B, Ferraro, 8., Giannsttasio, 5., Leggeri, C.,
Rampello, T, Presti, L L, Tarsituno, M. G-, & De Lorensa, A, {2020). Psychologieal
aspects and eating habits during covid-19 home confinement: Resiles of ehle-covid-
19 tnlinn online survey. Noriemts, 127}, 114, rpee U don org /10,0090
w1 0T 2L G2

Rubin, G. L, Potts, H. W. W. & Michie, 5. (3010) The impact of communications about
wwine flu (influenza & HINIv) on public esponses to the cutbreak: Results fiom 36
natianal telephone surveys bn the UK. Health Technology Aseasment, ]4{34),
ma-m_ Ierpaas! Adhod oo 10,337 0 Taa ] 34000

Salazas-Ferndnder, C., Palet. D, Haeger. P, A, & Mella, F. B (2021 ). The perceived tnpace
af COVIE-19 o comport food connmpiion over fme: The swediationnl role af emotions!
distrens. v oo 10, 050 o D0GTHI0

S, J,, & Movarra, B L (2007 Propletedes poronséticns de i versidn espatols del
Iaventurie de Ansedud de Bech (Bad) en smtisnsnes wiversmms s, Ansndsf Fares,
5084, Jumunry HEKL.

Searmozzing, F., & Visloll, F, (20200, Covid 19 and the subsequent lockdown modifisd
disrary habies of simast half the pogulntion in an [akian sample. Foods, 950 haga//
dovong 1035 ToedsS05H0ETS

da Bilvn, F, b, Juniar, A H. L., Brant, V. M., Lobo, | L B, loocha, L O, P., Sibv, A, & de
Mello, M. T. (2020). The effects of COVID-19 quarantine on eating and sleeping
beturriors. Nuwirire, 4502], 2-5. heepee/ Sdbod osrg 10, 1 106/41 11 0-020.001 58y

Simgh, M. (2014} Mood, food and obesity. PFroarers in Povchology, SIAUG), 1-35, hage
dol.org 03369 Trery - 300 4 PG5

Semlih, R P, Hamdlion, M. Macley, 8., Humayun, A. & Tolipseell, P 019950 A scale o
the pawessment of hedoie teme the Snuith Hamilton plessire seale. Brensh Jmenaf of
Poychiaery, 167, 99103,

Spano, M. C., Lorusso, M., Peroormso, M., foraro, F,, I8 Gloda, D, Martined, G, & di
Ginnnanmeie, M. (2019). Anhedonin across borders: Transdiagnostic relevance of
reward dysfunction for noninvasive braln stimulation endophenotypes. CNS
Newrvacience arad Therapewnica, 25(11), 12291236, hwrpe//dolorg 1001117
e L R0

The jamovi projece. (2019), Jamew (1.1), btxpes Swwsr jamod ong.

Tuncer, G E, & Cetinkaya Duman, Z. (2020}, An sxamination of emotional esting
behavior in bvdividuals with & severe mental dissrder. Archives of Peyciiotric Nursing,
B4(6), 531-538, s o, oog 10086/ APNLL, J00, 1 0,003

Uisubini, A G., Cattlvelli, B, Varalin, G., Castelnuwovn, G, Molinari, E., Giustl, E. M.,
Pietrnhissn, G, Manarl, T., Filosa, M., Franceschinl, ., & Musettl, A. (2021).
Personglized medicine the refationship berwren peychological diirress during the second
wetwet lockafown of COVID-19 one emorional eating in Bafion young edulti: The mpdinting
rabe of smotianal dysreguleton. hizge:/doiorg: 10,0050 jpem | L6056

Wang, C., Fan, K., Wan, X., Tan, Y., ¥u. L, Ho, 8, & Ha, R C (2020). Inmediaie
peychological responses and nesociated facton during the initial stage of the 2019
coronavirus disease [COVID- 19} epidemic among the general population in China.
Irternaionl Journal of Emvirononsmtad Research and Public Health, 17(5), hagey /dol.
o L R TS R B

Wilder Smith, A, & Freefman, D, 0. (2000), lolation, quarantine, socitl distancing and
community contaiment: Pivotal role for old-style public health measures i the
novel coranaviius (20019-nCoV) oatbreak, Jowmal of Trael Medicle, 27020, 1-4.

b /s 10, 09, jan Femandih

Xiang, ¥, T., Yang. Y., LL, W, Zhang, | Zhang, Q., Cheung, T., & Ng, C. H, (2020,
Timely mental health care for the 2019 novel coronavirm outbreall is urgently
needed. The [mw T3), 228-229. hirge /' dhod o 1001 016/ KRD0 50500
IO HAMG &



