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This study aimed to analyze the dietary patterns of adolescent students during the COVID-19 pandemic lock-
down. To achieve the researchs aim 127 adolescent students, 60 men (18.88+4.18 years) and 67 women (17.61
+7.43 years) completed an online questionnaire that analyzed variables regarding their nutritional profile.
Adolescent students presented a dietary pattern during the COVID-19 pandemic lockdown characterized by
different associations of food consumption, On one hand, the consumption of healthier foods such as meat, fish,
vegetables, legumes, rice, or pasta, and on the other hand non-healthier foods as food, alcohol, or pastries.

Further investigations are needed to implement multidisciplinary interventions to develop healthier habits in
schools and to encourage the adoption of healthy diets among adolescents.

1. Introduction

In December 2019 a new coronavirus (SARS-Cov2) emerged in
Wuhan, China, spreading a pandemic of acute respiratory syndrome in
humans (COVID-19). This pathology has infected and killed thousands
of people throughout the world [1], generating a global health and
economic crisis. Since this emergence, governments around the world
have taken extraordinary actions to respond and contain the virus. One
of the containment measures was the total confinement of the popula-
tion in their homes, also known as lockdown. This led to the disruption
of most daily activities, separation from loved ones, and the loss of
freedom. Many companies were forced to implement teleworking
quickly so that their employees could continue to carry out their duties
from home. In consequence, although most people are not expected to
suffer mental disorders, a significant percentage of the population has
experienced intense emotional adjustment reactions [2]. In addition, it
has been demonstrated that the death of relatives and increased social
adversity, may lead to psychological adverse effects, increasing the risk
of emotional disturbance, depression, low mood, irritability, insomnia,
and post-traumatic stress symptoms [3]. In general, authors emphasize
that the COVID-19 pandemic has impacted the mental health of citizens
worldwide, leading to “psychological distress” [4]

This critical situation and confinement changed lifestyle, especially
diet and physical activity patterns. In Spain, it has been reported that the
diet conducted during the lockdown had a larger energy intake and
lower nutritional quality than the pre-COVID-19 eating patterns [5]. As
isolation is often perceived as a stressful situation [6], this increase in
energy ingestion and the craving for comfort food could be due to
boredom and stress [7]. It is known how in times of uncertainty people
are most vulnerable to different groups of mental disorders that may
constitute comorbid disorders [8]. The threatening context, uncertainty,
and low predictability of this pandemic situation along with the pro-
tective measures to prevent the transmission of the COVID-19, poten-
tially affect the well-being of different age groups [9]. Particularly in
adolescence, a period where human encompasses elements of biological
growth and major social role transitions, it has been reported that psy-
chological health problems, especially emotional disorders, are common
during stressful events as pandemic circumstances [10]. In this line,
there is a connection between negative emotions as boredom and stress
promoted during the lockdown and unhealthy eating habits to draw
attention away [11,12]. Additionally, it has been demonstrated that
anxiety and fear of COVID-19 were associated with higher body shape
and weight concerns [13]. Concerning this, studies highlight the fact
that mood disorders likely influence both hedonic and homeostatic
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aspects of food intake, making a clear definition of food addiction
difficult [14]. Food addiction is evoked by the taste and consumption of
palatable foods which activate the brain’s reward system leading to
compulsive overeating [15]. Therefore, stressful situations and exposure
to a traumatic event seem to be associated with alcohol dependence [16]
and a greater preference for energy- and nutrient-dense foods, namely
those that are high in sugar and fat [17].

Regarding alcohol consumption, in Europe students and workers
have declared that they consumed more alcohol during the lockdown
[18,19]. Furthermore, in line with our study, previous authors showed
that the mean age of initiation to alcohol use was 15.1 years [20,21]. In
fact, during out-of-lockdown, drinking was the leading cause of incident
disability-adjusted life years for people aged 10 to 24 years [22], thus,
our results could indicate the same trend. For these reasons, further
research is needed to provide recommendations regarding appropriate
lifestyle habits in post-COVID-19 times.

In this line, adolescents showed the unhealthiest diet of all age
groups [23,24]. The prolonged stay at home with often unlimited food
access provokes more disruptive eating behaviors, including food con-
sumption without hunger feeling and as we mentioned before, frequent
overeating [25]. Thus, BMI was increased and it was associated with less
frequent consumption of vegetables, fruit, and legumes during quaran-
tine, and higher adherence to meat, dairy, and fast-foods [26] However,
in Italy, Spain, Chile, Colombia, and Brazil the lockdown also increased
the possibility of cooking at home and the number of adolescents who
consume the recommended weekly servings of legumes and fruits during
confinement increased by 8% and 7.7%, respectively, in comparison to
before confinement moment [27]. Studies suggested that Mediterranean
Diet adherence slightly increases during confinement, although con-
sumption of "unhealthy’ food also increases [28]. Moreover, the number
of subjects that practice physical activity, as well as the time spent on it
weekly, decreases [28]. The lockdown and the inability of people to do
any physical activity made the situation worse, resulting in developing
diseases such as obesity, diabetes, cardiovascular disease, and cancer,
and these diseases are mortality risk factors for COVID-19 [28].. In this
varying context, educational institutions may try to implement multi-
disciplinary strategies to face stressful situations without losing healthy
habits. Then, the objective of the present research was to analyze the
dietary patterns of adolescent students during the COVID-19 pandemic
lockdown.

2. Material and methods
2.1. Participants

We studied 127 high school students. Among them, 60 were men
(18.88+4.18 years) and the rest of them were women (17.61+7.43
years). They were interviewed via an online questionnaire in a period of
3 months, from October 2020 to December 2020. Our inclusion criteria
were: Enrolment in the current academic year and currently living in
Spain to prevent double responses from the same person, students had to
include their Student ID, their schools name, and the name of their class.
Furthermore, data were considered strictly confidential. This research
complied with the Helsinki declarations (revised in Brazil,2013), on
human research and was approved by the University Ethics Committee
(CIP1/18/074). All the participants digitally signed a consented partic-
ipation where the aims and procedure of the study was explained.

2.2. Design and procedure

The week before data collection, researchers visited each school to
introduce themselves to the adolescents and to familiarize them with
every procedure. The call to participate in the study was made through a
link sent by researchers.

Students were interviewed via an online questionnaire in the first
trimester of their academic year. Due to social isolation measures
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adopted by citizens who have contact with confirmed COVID-19 cases,
these questionnaires could be answered at home or school. To reach the
aim of the present research, a cross-sectional study was developed.

2.3. Measures

To achieve the research aims students completed a nutrition ques-
tionnaire. Students completed it by an online service, at one time, in
their homes or school, in lecture time (09:00 to 14:00) using their per-
sonal computers or devices. The questionnaire was the following.

Nutritional habits were analyzed using an adapted previously used
questionnaire. It includes the following 23 items which were related to
the consumption frequency per week of different food groups:

1 Fruit juices and nectars (250 ml)
2 Alcohol (Whiskey, rum, gin...) (50 ml approx.)
3 Beer (250 ml approx.)
4 Wine (50 ml approx.)
5 Soft drinks (coke, soda...) (250 ml approx.)
6 Energy drinks (250 ml approx)
7 Milk (250 ml approx.)
8 Fermented products (125 gr)
9 Pastries (1 portion)
10 Cheese (50 gr)
11 Eggs (1 piece)
12 Meat (150 gr)
13 Fish (150 gr)
14 Sausage/cold meat (150 gr)
15 Legumes (200 gr)
16 Rice (150 gr)
17 Pasta (150 gr)
18 Fruit (1 portion)
19 Raw vegetables (salad) (200 gr approx.)
20 Cooked vegetables (200 gr approx.)
21 Bread (50 gr approx.)
22 Whole-grain cereal (bread, rice, oat...)
23 Fast food (1 serving)

Each item was ranged from 1 to 6, where 1= “I do not consume”, 2=
“less than three times per week”,3="“three times or more per week”, 4=
“seven or more times per week”, 5“ten or more times per week”,6-
=“more than thirteen times”

2.4. Statistical analysis

Statistical analyses were analyzed using the Statistical Package for
the Social Sciences (SPSS) version 24.0 (SPSS Inc., Chicago, IL., USA).
Descriptive statistics (mean and standard deviation) were calculated for
each variable. Kolmogorov-Smirnov tests were performed to analyze the
normality and homogeneity of each variable. A bivariate correlational
analysis was conducted with the Pearson test. The level of significance
for all the comparisons was set at p < 0.05.

3. Results

This study presented two well-defined profiles of nutrition patterns.
All positive significant correlations are included in (Fig. 1) and (Fig. 2).
Results are also presented as mean+ standard deviation (Table 1), it
presents students’ responses to the frequency of consumption of
preferred food types. Results indicate that the majority of students re-
ported high consumption of milk, bread, and fruit (three or more than
three times per week). Furthermore, wine, beer, and alcohol consump-
tion presents the lowest values (less than two times per week).

According to the healthiest nutritional profile promoted (Fig. 1),
significant correlation was found between healthy food as milk and le-
gumes (1:0.36, p:0.007) fermented milk and different types of food as
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Fig. 2. Correlation analysis between food patterns.

fish (r:0.35, p:0.012), sausages (r:0.40, p:0.001), rice (r:0.39,p:0.002),
pasta(r:0.49,p:0.001), fruit (r:0.33,p:0.048) or cooked vegetables
(r:0.39,p:0.002). Additionally, a higher eggs consumption was found
when students showed a higher consumption of meat (r:0.39, p:0.002),
fish (1:0.42, p: 0,001) legume (1:0.39, p:0.002), rice (r:0.53, p:0.001),
pasta (r:0.046, p:0.001) or cooked vegetables (r:0.45, p:0.001). More-
over, results revealed also a healthy profile in adolescents by finding a
significant correlation between meat consumption and some foods as
fish (r:0.049, p:0.001), sausages (r:0.37, p:0.005), legumes (r:0.38,
p:0.003), rice (1:0.38, p:0.004) and pasta (r:0.5, p:0.001).

Previous results correlates with the following data showing a rela-
tionship between healthy meals. Their frequency of fish intake was
higher when cold meat (r:0.41, p:0.001), legumes (1:0.49, p:0.001), rice
(r:0.47, p:0.001), pasta (r:0.52, p:0.001) and raw (r:0.36, p:0.007) and
cooked vegetables (r:0.048, p:0.001) were higher. Significant correla-
tion was found between legumes and rice or pasta (r:0.55, p:0.001) or
cooked vegetables (r:0.55, p:0.001) and moreover significant correla-
tion appeared between rice and raw (r:0.37, p:0.006) and cooked veg-
etables (1:0.52, p:0.001). To conclude, higher values of fruit

consumption were found when values of raw (r:0.63, p:0.001) and
cooked vegetables (r:0.59, p:0.001) consumption were higher (Fig. 2).

Regarding the unhealthiest profile (Fig. 2) a significant correlation
was found between alcohol and beer (r:0.39, p:0.002) and fast food
(r:0.36, p:0.008). Moreover, higher consumption of soft drinks was
found when bread consumption was higher (r:0.34, p:0.019). Further-
more, a significant correlation was found between pastries intake and
fast food (r:0.50, p:0.001). A significant correlation was found between
cold meat consumption and bread intake (r:0.43, p:0.001).

4. Discussion

The purpose of this study was to analyze the dietary patterns of
adolescent students during the COVID-19 pandemic lockdown. It has
been found a significant correlation between different types of un-
healthy foods such as alcohol and beer, alcohol and fast food, and pas-
tries and fast food. In comparison, a significant correlation was
demonstrated too among healthier food such as legumes and meat or
fish, fish, and rice or pasta and fruit and vegetables. This fact revealed
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Table 1
Food intake frequencies to compare dietary patterns
during COVID-19 confinement.

Food items Mean=+SD
Juices 22+1.1
Alcohol 1.2+ 0.4
Beer 1.2+ 0.6
Wine 1+0.2

Soft drinks 21+1.1
Energy drink 1.3+0.7
Milk 34+1.4
Fermented products 28+1.1
Cakes/pastries 23+1

Cheese 24+1.1
Eggs 25+0.8
Meat 29+1.1
Fish 2.3+0.9
Sausages 27+1.1
Legumes 2.4+0.8
Rice 2.3+0.8
Pasta 2.4+0.8
Fruit 3+1.2

Raw vegetable 24+1.1
Cooked vegetables 25+1.2
Bread 32+13
Whole-grain cereal 24+1.2
Fast food 1.9+0.7

two well-distinguished dietary patterns. Firstly, this is consistent with
the high prevalence of fast-food consumption among young adolescents
in low- and middle-income countries in pre-COVID 19 times (LMICs)
[29,30]. The increased fast-food and alcohol consumption observed
could be alarming because long-term health problems could arise in
cases of repeated lockdowns in the future [31,32]. Regarding alcohol
consumption, Students have previously reported that they had
consumed at least one glass of alcohol at the age of 13 or younger [33].
In this line, there is previous evidence that showed the deeply inter-
connected nature of food and alcohol consumption [34]. Consequently,
over the past few years, adolescence is associated with high rates of
alcohol consumption [34] and overweight and obesity [35]. This implies
multiple immediate and long-term risks, including raised cholesterol,
triglycerides, and glucose; type 2 diabetes; high blood pressure; and an
elevated risk of developing adult obesity and its associated conse-
quences [36]. As collateral effects of the coronavirus 2019 pandemic
lockdown, the prevalence of overweight/obesity and obesity has
significantly increased in overall youths, specifically in high school and
undergraduate students [37]. In this line, studies revealed that boredom
may induce overeating and increase screen time too [38]. Furthermore,
social isolation might worse lifestyle behaviors with enhanced seden-
tarism, as well as decreased outdoor time and increased weight gain
[38]. However, as mentioned above, this study showed a bidirectional
influence. A healthier diet was promoted too during COVID 19 lock-
down. Inconsistent with this, adults reported changing their diets to be
healthier during the lockdown, and 30% reported consuming more
vegetables, fruits, and milk products than before home-isolation [39]
youths reported an increase in their frequency of intake of wheat
products, other staple foods, fish, eggs, fresh vegetables, preserved
vegetables, fresh fruit, and dairy products [40].

Regarding the energy requirement and knowing that it is estimated
between 1800 and 2500 calories in girls and 2500-3500 calories in boys
[41]. In this research, adolescents reported high consumption of food
rich in energy as rice, pasta, cheese, or legumes, almost three times per
week. Although these energy needs depend on sex, age, body size, pu-
bertal development, and physical activity, results showed an increased
energy intake because of adolescents’ tendency for fat- and sugar-rich
foods such as fast food or bakery products. However, previous studies
also revealed that the consumption of carbonated or sugary drinks, fast
food, and commercial pastries decreased in western Europe [42], this
last research may be consistent with our data which showed also
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healthier dietary habits. Above all, energy intake should be taken into
account and controlled when sports activities decrease, sleep time in-
creases, and screen time increased [43]. Concerning carbohydrates
‘consumption, results also revealed that adolescents’ carbohydrates
(basic and complex) are consumed more than dietary guidelines’
recommendation [44]. Even though basic carbohydrates such as sugar
should be reduced, pastries, soft drinks, and energy drinks intake are
common in students’ diets. As mentioned above, it is important to
mention that unhealthy eating behaviors may cause significant mor-
bidities, the European Society for Clinical Nutrition and Metabolism
guidelines suggest using low carbohydrate diets to avoid insulin resis-
tance and hyperglycemia [45].. Governments should take into consid-
eration and create new policies to create adherence and promote healthy
diets among youth.

Concerning food composition, COVID-19 has modified the frequency
of intake of some products and the amount of consumption of others
[46]. Concerning protein requirements (0.8 g/kg/day for girls and 1.0
g/kg/day for boys) [47], based on this research adolescent could have
consumed a lower supply of it since they reported a lower consumption
of protein than three servings per week. Overeating may be justified by
this fact, studies suggested that a diet low in protein increases an attempt
to obtain a higher amount of protein from food, leading to overeating
and an increased risk of obesity [48]. It is demonstrated that a high
protein consumption (>15%) may be a top priority during pandemic
since it induces immunoglobulin production and potential antiviral ac-
tivity [49]. Although our data revealed that consumption of nutrients
with high animal protein quality such as egg and milk or vegetative
sources rich in protein such as dry legumes and cereal products seems to
be regular choices in adolescents’ dietary patterns, its intake is lower
than recommendations [50]. It is important to highlight that when an
adequate amount of protein is not acquired, retardation of linear growth
and sexual maturation may happen, thus it is necessary to encourage
children and adolescents to eat two to three servings of meat, fish,
poultry, or other protein-rich food each day [51].

In relation to the vitamins and minerals that could be obtained in the
intake, results may reveal a deficiency in adolescents’ diet. Its necessity
is increased during the adolescent years above that required for growing
infants and children [52]. Previous findings suggested that vitamins A, B
related vitamins (folic acid, vitamins B6 and B12), vitamin D, vitamin C,
and the minerals Se, Fe, Cu, and Zn, are important for proper immune
function [53]. Although studies showed that dietary changes towards a
healthier diet had taken place during the COVID-19 confinement in
Spain, insufficient concentrations were identified in other European
researches [54]. Data on vitamin status showed the need for public
health authorities to find ways of enhancing particularly vitamin D and
folic acid status in identified risk groups [55]. Authors suggested that the
requirement for vitamin D, and vitamins A, C, and E are needed in
increased amounts for the preservation of the structural and functional
properties of the new cells attained during growth [56].

The prevalence of healthy food or unhealthy food among students
during uncertain times as a pandemic could be affected by many other
factors. It would be necessary to keep in mind the influence of every
region, place of residence, educational level, or socioeconomic status
[57].. Additionally, it is known that a lower socioeconomic status could
be related to a worse diet quality [58]. Findings also may highlight the
role of social engagement and encouragement of relatives and peers in
adolescents’ diet quality. Moreover, previous studies have consistently
demonstrated the importance of parents to healthy eating habits during
adolescence, specifically vegetable and fruit consumption [59]. Overall,
healthy-diet promotion programs and policies targeted at young ado-
lescents should be implemented in LMICs, and their effectiveness should
be evaluated.

Although questionnaires provided significant information to be
collected in a short period, severe lockdown measures did not allow us to
get further methods of evaluation. In addition, self-reported answers
may evoke an information bias. Moreover, economic status and place of
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residence were not included in the questionnaires, and it could be an
important issue to take into consideration to improve the complete
understanding of nutritional patterns of the different educational levels
analyzed.

4.1. Limitation of the study and future research lines

The main limitation of the present research was the low number of
participants. The difficulty to recruit voluntary participants in the
stressful context of the COVID-19 pandemic and lockdown precluded a
large sample. Although the data collection process was completed
quickly, questionnaires should be improved in order to get further in-
formation about adolescents’ nutrient intake. Future studies must seek
this issue. For future research lines, it would be interesting to analyze the
effect of pandemic stressors on psychological profile, fact that previous
authors highlighted as an important factor to modified behaviors of
people [60,61], and the relation with their nutritional habits of them.

4.2. Practical applications

Nutrition habits analysis may be considered as a useful tool to pre-
vent immediate and long-term risks as obesity or diabetes in adolescents.
Knowledge of dietary factors could be used by educational institutions to
implement multidisciplinary interventions to reduce bad eating habits
among students. Additionally, economic status was not included in
questionnaires and could be considered an important issue to consider in
future research as previous authors highlighted [62], as well as other
contextual and behaviors factors as nutritional, odontological, physical
activity, social and psychological patterns that could modulate the
contextual profile of adolescents [63-70].

5. Conclusion

Adolescent students presented a dietary pattern during the COVID-
19 pandemic lockdown characterized by different associations of food
consumption. The study revealed two well-defined profiles of nutrition.
On one hand, the consumption of healthier foods such as meat, fish,
vegetables, legumes, rice, or pasta, and on the other hand non-healthier
foods such as food, alcohol, or pastries. Further investigations are
needed to implement multidisciplinary interventions to develop
healthier habits in schools and to encourage the adoption of healthy
diets among adolescents.

Data Availability
Data will be made available on request.
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