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Abstract
Purpose – During the Coronavirus Disease 2019 (COVID-19) pandemic, some changes in dietary intake
were observed. However, the determinants of food choice and adherence to the Mediterranean diet (MD) in
this period were not studied so far for Iranian adults. This study aimed to assess the food choice determinants
changes andAdherence to the MD of Iranian adults.
Design/methodology/approach – This study was a cross-sectional study that was conducted from
April 2019 to May 2020, based on the snowball sampling, and a total number of 2,540 adults from all the
regions of Iran participated. The Food Choice Questionnaire was used to analyze food choice determinants,
and the validated ten-itemMD adherence screener was used to assess the adherence to theMD.
Findings – Before the COVID-19 quarantine, sensory appeal and price were the most important factors in
Iranian food choice (with the highest scores), but during the COVID-19 pandemic the important food choice
determinants were health and weight control. Consumption of vegetables (71.85% vs 40.07%), fruits (60.70% vs
38.74%), legumes (24.72% vs 12.38%) and nuts (14.33%) increased significantly after the outbreak of quarantine.
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Introduction
During the Coronavirus Disease-2019 (COVID-19) pandemic caused by the spread of the
SARS-COV-2 virus, which was declared by theWorld Health Organization as a pandemic on
11 March 2020 (Velavan and Meyer, 2020), new problems are rising in the globe which must
be considered in public health/nutrition policy. New researches indicate that nutrition is
becoming the most important issue because malnutrition as well as obesity or micro/
macronutrient deficiency influence the COVID-19 patients’ outcomes; therefore, healthy
nutritional status must be maintained by following a healthy diet (Butler and Barrientos,
2020; Hendren et al., 2021).

People make food choice decisions approximately 220 times a day, and it is
multifactorial. Food choice and diet have many influences on people’s health status. Many
factors influence peoples’ food choice, including taste, convenience, mental, states the price
and cultural and religious beliefs (Mohajeri et al., 2019).

Results of studies showed that the period of COVID-19 prevalence influenced the
nutritional behaviors of the studied populations. The results of these studies indicated that,
depending on the studied group, the influence of COVID-19 is different. Also, Ruiz-Roso et al.
in one study among 820 adolescents from Spain, Italy, Brazil, Colombia and Chile indicated
modified consumption of fried food, sweet food, legumes, vegetables and fruits, after
COVID-19 (Ruiz-Roso et al., 2020). He in another study among adolescents from countries in
Europe (Italy and Spain) showed that the habitual ultra-processed consumption was also
high during this period in all countries and more prevalent in Latin America (Ruíz-Roso
et al., 2020). The findings of the study by Deschasaux-Tanguy et al. which was among
French adults showed that between different groups dietary behaviors were either improved
or worsened (Deschasaux-Tanguy et al., 2020). But the study by Scarmozzino and Visioli
(2020) showed that nearly 50% of the participants did not considerably change their food
habits during the COVID-19 prevalence. Similarly, the study conducted by Pietrobelli et al.
(2020) in obese children indicated that during the COVID-19 prevalence, the consumption of
unhealthy food such as potato chips, red meat and sugary drink was increased.

Based on these studies’ results, people’s food choices change during this pandemic,
depending on socio-economic conditions, health-illness, negative or positive emotions and so
on. Since during the COVID-19 pandemic, people may change their diet to prevent and treat
this disease, and this diet change can depend on various factors, it is necessary to assess the
changes in people’s food choices and dietary intake. Some studies have examined the factors
influencing food choice during the COVID-19 pandemic, but these factors vary in different
communities and regions and depend on different factors (Shen et al., 2020).

Studies have shown that inflammatory factors are increased in the serum of COVID-19
patients (Tay et al., 2020; Lazzerini et al., 2020). Considering the anti-inflammatory
properties of the Mediterranean diet (MD) and the results reported from previous studies,
which indicate the effect of this diet in reducing inflammation and oxidative stress, it is
predicted that adherence to this diet can prevent the incidence and even severity of COVID-
19 symptoms (Bailey and Holscher, 2018). Until now, some studies demonstrated an inverse
association between the MD score and incidence of some chronic diseases like as diabetes
and hypertension (Khalili-Moghadam et al., 2019). One study that was conducted before
COVID-19 pandemic in the north of Iran reported that only 4% of people had suitable
adherence to MD. The MD can prevent the effects of oxidative stress and chronic diseases
and reduce the rate of inflammation in the body, so it is necessary to examine the adherence
of the Iranian population after the pandemic. Mahdavi-Roshan et al. (2017), considering the
importance of maintaining public health during the COVID-19 pandemic and the important
role of nutrition and food choices in the prevention and treatment of this disease and the lack
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of a study on food choices in Iranian adults, conducted a study to compare the factors
affecting Iranian adult food choices and adherence to MD before and during COVID-19
pandemic to take a new step in preventing and treating this problem.

Materials and methods
This study was conducted among Iranian adults aged 18–65. The sampling method was
based on the snowball method. A total of 2,540 adults participated in this study. The first
phase was conducted in April 2019, and the second phase was conducted in May 2020.
Inclusion criteria included all people aged 18–65 and who were able to read and write and
did not have chronic diseases (diabetes, hypertension, cardiovascular disease and various
cancers) and were from urban areas. If they do not want to participate in the study at the
beginning of the study or in the second stage of data collection and also if they have any
chronic diseases related to nutrition and participants from rural areas were excluded from
the study. Fortunately, all participants at the beginning of the study also participated in the
second phase of the study.

All participants provided their informed consent to participate in this study in two study
phases. This study was approved by the Ethics Committee of the Institute of Human
Nutrition Sciences of the Ardabil and Tabriz University of Medical Sciences.

The food choice determinants and changes information were obtained from the
participants by using the electronic Food Choice Questionnaire (FCQ) (Cabral et al., 2017)
that was uploaded to the WhatsApp forms platform. The FCQ assesses a wide range of
considerations that individuals might have when choosing what to eat to evaluate the
motives underlying people’s selection of food products and dishes divided into nine
categories like health, mood, convenience, sensory appeal, natural content, price, weight
control, familiarity and ethical concern.

In this study, the participants were asked using the same FCQ to indicate their food
choices twice, focusing separately on their current choices (during the period of COVID-19
pandemic) and on their general choices (before the COVID-19 pandemic). The study’s first
phase was conducted before the COVID-19 lockdown.

The FCQ used in the study was based on 36 items. For each item, the participants were
asked to approve the statement, “It is important tome that the food I eat on a typical day:::,”
by choosing between one of the following four responses (close-ended question): not at all
important (scored as 1), a little important (scored as 2), moderately important (scored as 3)
and very important (scored as 4). Afterward, the items were clustered within nine factors:
health (six items included), mood (six items included), convenience (five items included),
sensory appeal (four items included), natural content (three items included), price (three
items included), weight control (three items included), familiarity (three items included) and
ethical concern (three items included). Finally, for each respondent, each factor, as a
determinant of food choices, was scored with the mean score of the items included. The
results obtained for each factor (nine factors), as well as for each item within a factor (36
items), were compared for the period before and during the COVID-19 pandemic.

Adherence to the MD, using the validated ten-item Mediterranean diet adherence
screener (MEDAS), which score ranges from 0 to 10 points. The score of the adherence to the
MD was assessed using MEDAS questionnaire (Hebestreit et al., 2017). Based on the
MEDAS values, study participants were divided into two groups: low adherence (score 0–9)
and high (score� 10) adherence to the MD. Positive responses to the consumption of each
food were summed in frequency and percentage.

Food choice
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Statistical analysis
The Kolmogorov-Smirnov test was used to verify the normality of the distribution of data. The
food choice determinants score results obtained for the period before the COVID-19 pandemic and
during the COVID-19 pandemic were compared using the independent T-test. The Chi-square
test was used to compare data on adherence to MD items. The p< 0.05 level was interpreted as
statistically significant. The statistical analysis was conductedwhile using Stata version 14.

Results
The char general acteristics of the study participants are presented in Table 1. More than half of
the participants in the studywere female (52%) and 48%of participants had a bachelor degree.

The food choices determinants, based on the applied FCQ, for the period before and
during the COVID-19 pandemic in the study participants, are reported in Table 2. Before the
COVID-19 pandemic, sensory appeal and price were indicated as the most important factors
(with the highest scores) by the participants. Whereas during the COVID-19 pandemic,
health (p< 0. 001), weight control (p< 0. 001) and mood (p = 0.003) were the most important
factors, but familiarity and ethical concern (p= 0.14) are less important factors.

After analyzing the answers obtained in the MEDAS questionnaire, before confinement
of COVID-19, 92% of the subjects presented a low adherence to the MD and 7% a high
adherence (p = 0.02). However, during COVID-19 pandemic, 79% of study participants
presented a low adherence and 20% presented a high adherence (p= 0.01). (Table 3).

Table 1.
The general
characteristics of the
study adults
(n = 2540)

Characteristics Mean ± SD

Age (Y) 35.4 ± 8.5

Sex
Female (%) 1340 (52%)
Male(%) 1200 (47%)

Education n (%)
High school or below 120 (4 %)
Associate degree 632 (24%)
Bachelor degree 1240 (48 %)
Master’s/Doctorate degree 548 (21%)

Table 2.
Factors influencing
food choice based on
the applied food
choice questionnaire
(FCQ) for the period
before and during the
COVID-19 pandemic
for the study
participants
(n = 2,540)

Factors before the COVID-19 During the COVID-19
Mean6 SD Mean6 SD P*

Health 2.46 0.2 3.86 0.2 <0.001
Mood 2.16 0.2 3.16 0.2 0.003
Convenience 2.46 0.2 2.46 0.1 0.19
Sensory appeal 3.86 0.3 2.46 0.2 <0.001
Natural content 2.76 0.3 2.76 0.3 0.11
Price 3.46 0.2 2.96 0.7 0.002
Weight control 2.26 0.3 3.56 0.2 0. 001
Familiarity 2.36 0.1 2.36 0.1 0.14
Ethical concern 2.16 0.4 2.16 0.3 0.14

Note: *Based on T-test
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In Table 4, the results of positive answers to MEDAS questionnaire are given. Olive oil
consumption after COVID-19 was not significantly different from consumption before the
outbreak (p = 0. 54). Consumption of vegetables (71% vs 40%, P = 0.01), fruits (60% vs
38%, P = 0.02), legumes (24% vs 12%, P = 0.01) and nuts (14% vs 5%, P = 0.01) increased
significantly after the outbreak of quarantine. After quarantine, consumption of butter (p =
0.04), redmeat (p= 0.01), sweet beverage (p= 0.02) and sweets (0.01) decreased significantly.

Discussion
This is the first study that investigated the changes in food choices determination and
adherence to the MD before and during the COVID-19 pandemic in Iranian adults. The
results of this study indicated that there were some important differences in the food
choice determinants (described in the FCQ as factors) for the period before and during the
COVID-19 pandemic, as the importance given to health and weight control increased, while
that of sensory appeal decreased during the COVID-19 quarantine. The reason why weight
control factor has become more important after the pandemic can be weight gain during
quarantine or fear of gaining weight. Similar to our results, a study in Poland showed that
weight control and health were important factors in food choices after COVID-19 pandemic

Table 3.
Adherence to MD
before and during

confinement
outcomes

PREDIMED Outcome Before COVID n (%) During COVID n (%) P*

Low Adherence 2350 (92%) 2029 (79%) 0.02
High Adherence 190 (7%) 511 (20%) 0.01

Notes:MD: Mediterranean Diet; *based chi square test; P: p-value

Table 4.
Positive answers to

MEDAS
questionnaire

Before
COVID-19

During
COVID-19 p

Olive oil, main dressing 728 (28%) 729 (28%) 0.2
Olive oil,� 4 ts/day 820 (32%) 820 (32%) 0.5
Vegetables,� 2 s/day 1,018 (40%) 1,825 (71%) 0.03*
Fruits,� 3 s/day 984 (38%) 1,542 (60%) 0.02*
Read meat,< 1 s/day 1,254 (49%) 1,638 (64%) 0.01*
Butter,< 1 s/day 838 (32%) 954 (37%) 0.04*
Sweet beverage,< 1 s/day 542 (21%) 854 (33%) 0.02*
Legumes,� 3 s/week 326 (12%) 628 (24%) 0.01*
Fish and seafood,� 3 s/week 215 (8%) 210 (8%) 0.1
Sweets,< 3 s/week 254 (10%) 515 (20%) 0.01*
Nuts,� 3/week 128 (5%) 364 (14%) 0.01*
White meat over red 894 (35%) 1,014 (39%) 0.02*

Notes: Positive answers to MEDAS questionnaire. Data are expressed as number and percentage in
parenthesis [n(%)] for categorical variables. Vegetables daily serving: 1 medium portion = 200 g; fruit daily
serving: 1 serving = 100–150 g portion; red meat/hamburgers/other meat daily serving: 1 medium portion =
100–150 g; butter, margarine or cream daily serving: 1 medium portion = 12 g; sweet or sugar sweetened
carbonated beverages daily serving: 1 medium portion = 200ml; legumes weekly serving: 1 portion = 150 g;
fish daily serving: 1 medium portion = 100–150 g; seafood daily serving: 1 medium portion = 200 g; nuts
weekly serving: 1 portion of dairy product = 30 g. MEDAS: Mediterranean diet adherence screener; MD:
Mediterranean diet; s: serving; ts: tablespoon; *: p< 0.05
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(Głąbska et al., 2020). These changes can be because of increasing awareness of people by
mass media training, television, etc., during the pandemic of COVID-19. The increasing
importance of mood and emotion factors for food choices during quarantine can indicate
psychological changes and even increased levels of stress, anxiety. According to studies, the
level of stress and anxiety in people after the COVID-19 pandemic has increased (Brown
et al., 2020; Shevlin et al., 2020). On the one hand, this can increase eating disorders and
increase the prevalence of obesity and overweight. Decreased physical activity, increased
stress and anxiety lead to changes in dietary patterns requiring appropriate policies to
control future problems.

In the present study, adherence to the MD increased after the COVID-19 pandemic.
Similar to our study, other studies have reported that adherence to the MD and healthy
eating patterns has increased after quarantine (Maiorino et al., 2020; Di Renzo et al., 2020).
This could indicate an increase in nutritional awareness owing to increased training
programs of national media and social networks. Continued adherence to this anti-
inflammatory diet will reduce the prevalence of many nutrition-related diseases
(Chrysohoou et al., 2004; Razquin andMartinez-Gonzalez, 2019).

In this study, positive dietary changes in the COVID-19 pandemic period included
increased consumption of legumes, nuts, fruits and vegetables and decreased consumption
of sweet beverages and red meat. Fruits and vegetables are rich in antioxidants and
vitamins. Antioxidant-rich foods increase the body’s antioxidant capacity and reduce
inflammation, thus prevent from many chronic and acute illnesses (Muscogiuri et al., 2020).
Studies have shown that low levels of dietary inflammation index reduce the incidence of
infectious and chronic diseases (Garcia-Arellano et al., 2015; Ramallal et al., 2015; Phillips
et al., 2019). In Cicero et al.’s (2021) study, the vegetables consumption after COVID-19
pandemic quarantine wasmore than before COVID-19.

Consumption of sweet and sweet beverages by participants in this study decreased
compared to the period before the outbreak of COVID-19. This result is consistent with the
results of other studies. In one Italian survey (Di Renzo et al., 2020), the population group
aged 18–30 years had higher adherence to the MD compared to the younger and the elderly
population. Sweet foods, cakes, additives and preservatives increase the amount of
inflammation in the body and thus increase the incidence of COVID-19. In contrast, the
results of some studies have shown that the consumption of fruits and vegetables during
the quarantine period has decreased (Sidor and Rzymski, 2020). Sidor et al. in one study that
assessed the dietary changes during COVID-19 indicated that over 43.0% and nearly 52% of
adult Poles reported eating and snacking more (Sidor and Rzymski, 2020). The difference in
the results of the studies can be because of the different socio-economic levels of the studied
populations in each study, the level of nutritional awareness and knowledge of individuals.
Despite the high level of education of people in some societies, studies have shown that their
dietary patterns and food choices are based on emotional criteria, food taste and so on
(Mohajeri et al., 2019). Therefore, despite adequate training and nutritional information,
unhealthy food patterns have been observed in some populations during the COVID-19
pandemic.

Olive oil reduces the body’s inflammatory markers and the incidence of diseases
associated with increased inflammatory markers (Marcelino et al., 2019; Rodríguez-Pérez
et al., 2020). In the results of the present study, olive oil consumption did not change
compared to the pre-quarantine period. Inconsistent with our results, most of the studies
conducted in this field have shown adequate consumption of olive oil in the study
population during quarantine (Rodríguez-Pérez et al., 2020; Maiorino et al., 2020). There is
not enough education program in the national media and social network about the benefits
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of olive oil in reducing the level of inflammation in the body during the COVID-19 pandemic
period, this can affect the awareness of this study population.

Similar to other studies in Iran, seafood consumption has not changed since the outbreak
of COVID-19. According to studies, fish and seafood consumption in the Iranian population
is lower than the recommended level. Seafood prices, economic-physical access and regional
production, nutritional knowledge level, taste and smell of seafood are the important factors
influencing this consumption (Ziaee et al., 2017; Rezaeipandari, 2017).

Decreased consumption of red meat and sausages during the quarantine period can be
because of increased nutritional awareness or less use of fast-food restaurants during the
quarantine period. Closure of all restaurants during the quarantine period can be the main reason
for this positive change. Because fast-food restaurants are the main place to buy and consume
readymeals, with the closure of these restaurants, people’s access to fast food decreases.

One of the limitations of the study is that it is cross-sectional. The use of electronic
questionnaire information is another limitation of this study. Accuracy in completing
electronic questionnaires is less than face-to-face interviews. It is suggested that other
studies compare dietary intake and food choices between healthy individuals with COVID-
19 patients.

Conclusion
The food choices of the study population became healthier after the outbreak of COVID-19,
and the consumption of healthier foods has increased. The continuation of this healthy food
pattern requires appropriate food policies to improve the socio-economic status of
individuals in the community, improvement of nutrition education programs and increase
financial and non-financial support for low-income groups.
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