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A B S T R A C T   

This study aimed to analyze the influence of COVID-19 social distancing on the dietary pattern of university 
students in the Northeast of Brazil and associated factors. This is a cross-sectional study of 955 students from four 
universities carried out via a web survey containing social, economic, demographic, and health information. A 
food frequency questionnaire was used to evaluate diet. Weight and dietary alterations were reported. Explor
atory factor analysis and multivariate logistic regression were used as statistical analyses. The mean age was 26 
and 53.7% of the students observed an increase in their weight. Four dietary patterns were identified: (1) a 
predominantly in natura pattern, (2) a pattern of processed and ultra-processed foods, (3) a protein-based 
pattern, and (4) an infusion-based pattern. It was observed that students having a darker skin colour (OR 1.8; 
CI 95% 1.3–2.6) and 19–29 years old and not being a health course student (OR 1.5; CI 95% 1.1–2.1) were 
associated with greater adhesion to the in natura pattern. Not engaging in physical activity was statistically 
associated with not adhering (OR 0.5; CI 95% 0.4–0.7) to that pattern. The university students who saw an 
alteration in their weight during the social distancing period studied presented a greater probability of 
consuming the processed and ultra-processed foods pattern (OR 1.8; CI 95% 1.2–2.6), while the men (OR 0.7; CI 
95% 0.4–0.9) and those not engaging in physical activity (OR 0.7; CI 95% 0.5–0.9) presented less adhesion to 
that pattern. These findings indicate that social isolation affected the dietary intake of university students, with 
adhesion to mixed dietary patterns in terms of health. The adhesion to the pattern of processed and ultra- 
processed foods identified may affect the students’ health, especially the occurrence of excess weight and obesity.   

1. Introduction 

The COVID-19 pandemic is considered a serious problem for public 
health throughout the world (World Health Organization, 2020) The 
virus was identified in December of 2019, in Wuhan, in China, and has 
gained worldwide visibility, due to its high transmissibility and clinical 
complications. It can result in acute respiratory syndrome, the most 
common being pneumonia, and its evolution can lead to death (Lu et al., 
2020). 

In Brazil, in February of 2021, 9.765.455 confirmed cases and 

237.489 deaths were recorded, with a lethality rate of 2,4% (Brasil, 
2021). Brazil has one of the highest rates of social inequality in the 
world, and showing profound regional inequalities (Magno et al., 2020). 
The COVID-19 pandemic has deepened these inequalities, not only 
producing a greater impact on the number of cases and deaths in the 
poorest regions, such as the North and Northeast (Kerr et al., 2020). In 
Bahia, the numbers have already exceeded 623.678 cases (Brasil, 2021). 
Brazil is thus one of the main COVID-19 epicenters. 

Social distancing is the main prevention and control measure for 
COVID-19 (West et al., 2020), but it has several implications, such as job 
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losses and reduced income, reduced engagement in physical activity, 
mental disorders and weight gain. The impacts on mental health in the 
context of a pandemic are generated by fear of being infected with the 
virus, worrying about relatives, anxiety about being at home and having 
one’s daily routine altered, stress, frustration, inadequate supplies, 
inadequate information, financial loss, and stigma (Brooks et al., 2020). 
All these factors contribute negatively to maintaining healthy dietary 
habits, directly affecting the health-disease process, which can result in a 
higher occurrence of obesity (Mantau, Hattula, & Bornemann, 2018). 

Within this context, university students warrant mentioning, as their 
routine has been altered, with the suspension of activities, delays in 
graduating, and, in some cases, distance activities carried out remotely. 
Added to this is the phenomenon of the pandemic, which can lead to an 
increase in anxiety, stress, and frustration among this population. One 
study conducted using university students in Portugal revealed that 
faced with the pandemic the students presented higher levels of 
depression, anxiety, and stress (Maia & Dias, 2020). But the evidence on 
the repercussions of the pandemic on the diet of university students 
remains limited (Gallo, Gallo, Young, Moritz, & Akison, 2020) and 
weight gain. 

University students should also be seen as an important population 
for studying food insecurity, as studies show that households with uni
versity students have higher rates of food insecurity than those that do 
not have university students (Hagedorn & Olfert, 2018; Owens et al., 
2020) This situation tends to worsen with the implications of the 
COVID-19 pandemic, as reported in the study by Owens et al. (2020), 
which classified 34.5% of the university students interviewed as being 
affected by food insecurity. 

The evidence on the effects of the pandemic on the health of uni
versity students is still limited. It is thus important to study this topic, as 
diet is essential for promoting health and preventing illness. On the 
other hand, the COVID-19 pandemic may have implications in daily life 
that are reflected in access to an adequate and healthy diet. Therefore, 
this study aims to evaluate the influence of COVID-19 social distancing 
on the dietary intake and anthropometric alterations of university stu
dents in the Northeast of Brazil. 

2. Methods 

2.1. Design and study population 

This cross-sectional study was conducted in four universities in the 
state of Bahia, Northeast region of Brazil, from April to May 2020. 
Participants from two public and two private universities (N = ; 955) 
completed a web-based survey between April and May 2020 about 
COVID-19-related nutrition and behavior change. This web-based sur
vey was anonymous, and completely voluntary. 

The study included students from the State University of the South
east of Bahia (Jequié, Vitória da Conquista, and Itapetinga campuses), 
the Federal University of Bahia (Salvador and Vitória da Conquista 
campuses), the Faculty of Technology and Sciences (Jequié campus), 
and the Independent Faculty of the Northeast (Vitória da Conquista 
campus). 

Students aged 18 years or older who were enrolled in higher edu
cation courses at the universities chosen for the research were consid
ered eligible. The researchers’ access to the academic community of the 
universities was adopted as a selection criterion. Repeated records were 
excluded from the study, in order to avoid duplicate data. 

2.2. Data collection 

The web survey was conducted via the Google Docs online platform 
using a closed questionnaire (link: https://forms.gle/S2Z5Gr69 
rcRZJN837). This instrument was sent to the collegiate boards of the 
courses of the chosen universities and these sent it on to the students 
enrolled, as well as being divulged via social media (Facebook and 

Instagram). 
The survey contained socioeconomic, demographic, and lifestyle 

information, height and weight data, information about changes in 
eating habits during social isolation, medication and supplement use, as 
well as an investigation of dietary intake in the last 60 days before to 
study response data. 

2.2.1. Anthropometric assessment 
The anthropometric assessment was carried out using the height and 

weight self-reported by the university students, from which their body 
mass index (BMI) was calculated, using the equation: weight (kg)/height 
(m)2. After this calculation, the results were classified according to the 
values established for adults (WHO Consultation on Obesity (1999: 
Geneva & Organization, 2000)). 

In order to evaluate the anthropometric changes of the population 
under study during the social isolation period, the students were asked 
to give their height and weight two months before and during social 
distancing. It was thus possible to establish their BMI at both points in 
time. 

2.2.2. Dietary intake assessment 
To evaluate the students’ dietary intake in the social distancing 

period, Willett’s (1998) Qualitative Food Frequency Questionnaire was 
employed, adapted for university students of nutrition in Recôncavo in 
Bahia (Pereira-Santos, da MotaSantana, Neves de Carvalho, & Freitas, 
2016). 

This qualitative instrument was composed of 70 dietary items 
distributed among seven food consumption frequency categories: daily 
(once a day, two or more times a day), weekly (once a week, two to four 
times a week), monthly (less that once a month, one to three times a 
month), and never or almost never. Alterations in the volume, prepa
ration, and fractioning of food during social distancing were also 
evaluated. 

2.3. Data analysis 

Descriptive analyses were conducted, using proportions for the 
qualitative variables and mean and standard deviation for the quanti
tative variables. 

For the Food Frequency Questionnaire analysis, the consumption 
frequency of each food was initially converted into daily consumption 
frequency. For this, the value 1 (one) was attributed to the food when it 
was consumed once a day. If the food had been consumed more than 
once a day, the value 1 was multiplied by the interval of the daily fre
quency reported by the student. For the options with weekly and 
monthly time intervals, the mean of the interval of frequencies was 
employed, divided by the period, whether weekly (7) or monthly (30) 
Coelhode et al., 2015. 

To identify the dietary intake pattern of the university students, 
exploratory factor analysis (EFA) was adopted. Before proceeding with 
this analysis, the Kaiser-Meyer-Olkin (KMO) statistical test and the 
Bartlett sphericity test were employed to verify the fit of the factor 
analysis to the data collected. During the interpretation of the EFA, 
minimum commonalities of 0.30 were accepted to keep the food items in 
the analysis. The principal components analysis (PCA) technique was 
employed to extract the factors (dietary patterns) and varimax rotation 
was used to better interpret the factors extracted. 

The number of factors to be extracted was outlined based on the 
Cattel graph or screenplot test. Subsequently, the factor loading of each 
food item was evaluated and a factor loading of ≥0.4 was adopted to 
keep the food item in each factor (pattern). 

Finally, the patterns were labeled based on the nutritional charac
teristics of the foods that compose them and the internal consistency of 
each factor was evaluated using Cronbach’s alpha test. Student’s t-test 
was employed for independent samples to verify differences in the di
etary intake pattern during the social distancing period according to sex 
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and Pearson’s chi-square test (p ≤ 0.05) was adopted to assess the 
changes in dietary behavior, body weight, and engagement in physical 
activity according to sex. 

The response variables of this study are the four dietary intake pat
terns. The factorial scores of each pattern were categorized into lower 
than 75% and equal to or greater than 75%. As they are considered 
healthier dietary patterns, patterns 1 and 3 were dichotomized as (0) 
factorial score equal to or greater than 75% and (1) intake lower than 
75%. As they are considered less healthy, dietary patterns 2 and 4 were 
categorized as (0) intake lower than 75% and (1) factorial score equal to 
or greater than 75%. 

The covariables of interest are: sex [(0) female or (1) male]; marital 
status [(0) married or living together or (1) single or widow (er)]; race 
[(0) white or (1) having a darker skin colour]; income [(0) greater than 
or equal to one minimum wage or (1) lower than one minimum wage]; 
university type [(0) private or (1) public]; age [(0) 30 or more or (1) 19 
to 29]; courses [(0) health and (1) other courses]; BMI during the 
pandemic [(0) eutrophic or (1) overweight or obese]; perception of 
weight [(0) there was no change in weight or (1) there was an increase in 
weight]; physical activity [(0) engages in physical activity or (1) does 
not engage in physical activity]. 

Descriptive analyses were carried out, using means and standard 
deviations for the quantitative variables and proportions for the cate
gorical variables. To evaluate the factors associated with the dietary 
intake patterns multivariate logistic regression was used, including the 
variables with a p value greater than or equal to 0.20 in the bivariate 
analysis and adopting in the final model variables that presented a value 
of p ≤ 0.05. Subsequently, the odds ratio estimates, and their respective 
confidence intervals were obtained. For the statistical analyses of the 
data, the Statistical Package for Social Sciences (SPSS) software, version 
21, was used. 

2.4. Ethical criteria 

This research followed the ethical principles of the Helsinki Decla
ration and those described in Resolution n. 466/12 of the Brazilian 
National Health Council (Opinion n. 4,074,053). The data collection 
only began after authorization by the Ethics Committee of the State 
University of the Southeast of Bahia. The research participants took part 
voluntarily, after signing an informed consent form online. 

3. Results 

3.1. Description of the population 

955 university students from the public (88.6%) and private (11.4%) 
sector took part, with a mean age of 26 (SD: 8.07) and more than half 
being from courses in the area of health (52.6%). The socioeconomic, 
demographic, and lifestyle characterization of the study population is 
described in Table 1. There is an observed predominance of students of 
the female sex (77%), singles (81.7%), having a darker skin colour 
(71.8%), and a family income of between two and four minimum wages 
(47.2%). 

With relation to income during the social isolation period, 42.6% of 
the students revealed a reduction in income, which had an impact on 
food acquisition (15.7%) (Table 1). 

3.2. Anthropometric and dietary changes during a social isolation period 

It was observed that during the social isolation period 67.3% of the 
university students perceived a change in their body weight. Of these, 
53.7% observed an increase in weight. Regarding physical activity, 
66.8% of the students engaged in physical activity before the pandemic, 
which decreased to 37.9% during the social distancing period (data not 
presented in a table). 

The prevalence of being overweight and obese two weeks before 

social isolation was 23.2% and 8.7%, respectively, increasing to 28.2% 
and 10.7%, respectively, during social isolation. It was observed that 
30.5% of the participants reported eating more processed and ultra- 
processed foods as they felt anxiety and anguish because of the 
pandemic (data not presented in a table). 

Table 2 presents the main changes in dietary behavior, body weight, 
and physical activity during COVID-19 social distancing, according to 
sex. It was observed that during the social isolation period an increase in 
the fractioning and volume of meals was recorded among both sexes; 
however, the women presented an increase of around 6.8% more in 
volume (p = 0.003) and 12.4% in fractioning (p = 0.009) compared to 
the men (Table 2). 

Regarding engagement in physical activity, 66.8% of the students 
(31.3% female and 35.3% male) revealed that they engaged in physical 
activity before social isolation, but after the pandemic there was a 
reduction in this practice, with no differences between sexes (Table 2). 

Regarding the students’ perception with relation to their weight, 
both sexes stated that they perceived an increase in body weight, with 
the women highlighting this increase more (54.0%); however, this was 
not statistically significant (Table 2). 

The prevalence of excess weight (overweight/obese) before and 
during social isolation was higher in the group of men, at 45.2% and 
53.9% (p = 0.004), respectively (Table 2). 

The results of the KMO (0.77) and Bartlett’s sphericity statistical tests 
(p < 0.001) indicated adequacy of the data to carry out the factor 
analysis (data not shown in a table). Thus, four dietary patterns were 
identified that explained 61.44% of the total variability in the dietary 

Table 1 
Socioeconomic and demographic characterization of university students during 
COVID-19 social distancing, Bahia, Brazil, 2020.  

VARIABLES n % 

Sex   
Male 220 23.0 
Female 735 77.0 
Marital status   
Married/stable union 151 15.8 
Single 780 81.7 
Others 24 2.5 
Race/color   
White 259 27.1 
Brown 477 49.9 
Black 209 21.9 
Indigenous/yellow 10 1 
Family income   
1 minimum wage or less 162 17.0 
2 to 4 minimum wages 451 47.2 
>5 minimum wages 209 21.9 
Did not want to say 133 13.9 
Alteration of income during social isolation   
Reduction in income 407 42.6 
Increase in income 54 5.7 
No alteration of income 494 51.7 
Alteration of income and acquisition of food   
It slightly hindered the acquisition of food 150 15.7 
It did not hinder the acquisition of food 640 67.0 
Does not apply 165 17.3 
Consumption of alcoholic drinks   
Increase in consumption 139 14.6 
No alteration in consumption 283 29.6 
Reduction/does not consume 533 55.8 
Work during social distancing   
Presidential 131 13.7 
At home 172 18.0 
Does not work/other 652 68.3 
University   
Public 846 88.6 
Private 109 11.4 
Courses   
Health 502 52.6 
Others 453 47.4  
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intake of the university students in this study (Table 3). 
The food groups chosen to compose each factor were those that 

presented a factor loading higher than 0.4, considering the highest 
saturation. From this perspective, dietary pattern 1 (predominantly in 

natura pattern), composed of roots and tubers, fruits, greens, and olive 
oil, explained 25.78% of the variability in dietary intake. Dietary pattern 
2 (pattern of processed and ultra-processed foods), characterized by 
sugar and sweets, industrialized products ready for consumption, fats, 
bread and refined cereals, and dairy products, explained 17.43% of the 
dietary intake. Dietary pattern 3 (protein-based pattern), composed of 
legumes, meat, and eggs, accounted for 9.72% of the students’ intake, 
and dietary pattern 4 (infusion-based pattern), composed of coffee and 
tea, explained 8.51% of this intake (Table 3). 

The highest factor score was for the coffee and tea group (0.888) and 
the lowest score was recorded in the sugar and sweets group. It was 
recorded that 35.5% of the explanation of the dietary intake of the 
sample studied is represented by dietary consumption patterns consid
ered to be healthy (predominantly in natura pattern and protein-based 
pattern). Regarding the consistency of the dietary patterns extracted, 
homogeneity of the dietary patterns was observed (Cronbach’s 
alpha>0.5), except for the infusion-based dietary pattern (0.3) 
(Table 3). 

By comparing the means of the factor scores of the dietary patterns 
according to the sex variable, it was observed that the men had less 
adhesion to patterns 1 and 2 and more adhesion to pattern 3 compared 
to the group of women (Table 3). 

Table 4 presents the gross odds ratios between dietary intake pat
terns and socioeconomic, demographic, educational, and nutritional 
variables of the university students during COVID-19 social distancing. 
It can be observed that the variables that present a positive and signif
icant association with the predominantly in natura dietary pattern were 
marital status (OR 1.7; CI 95% 1.1–2.4), income (OR 2.8; CI 95% 
1.7–4.7), age (OR 2.4; CI 95% 1.4–4.2, students not from the area of 
health (OR 1.8; CI 95% 1.3–2.4), and a negative association with 
engagement in physical activity (OR 0.5; CI 95% 0.3–0.6). The processed 
and ultra-processed dietary pattern was negatively associated with 
engagement in physical activity (OR 0.6; CI 95% 0.4–0.9) and sex (OR 
0.7; CI 95% 0.4–0.9) and positively associated with a perceived change 
in weight (OR 1.8; CI 95% 1.2–2.6). Marital status (OR 0.5; CI 95% 
0.3–0.8), income (OR 0.5; CI 95% 0.3–0.7) and engagement in physical 
activity (OR 0.7; CI 95% 0.5–0.9) were negatively associated with the 
protein-based dietary pattern. Regarding the infusion-based pattern it 
was identified that the type of course (OR 0.7; CI 95% 0.5–0.9) and 
university (OR 0.4; CI 95% 0.2–0.7) were negatively associated with this 
pattern. 

The results of the multivariate analysis of the association between 
dietary intake patterns and associated factors are presented via the odds 
ratios and respective IC 95% (Table 5). It was observed that students 
having a darker skin colour (OR 1.8; CI 95% 1.3–2.6), 19–29 years old 
(OR 2.6; CI 95% 1.4–4.5), and not being students of health area courses 
(OR 1.5; CI 95% 1.1–2.1) were associated with less adhesion to the 
predominantly in natura dietary pattern. Not engaging in physical ac
tivity was statistically associated with not adhering (OR 0.5; CI 95% 
0.4–0.7) to that pattern (Table 5). 

The university students who saw a change their weight in the social 
distancing period studied presented greater adhesion to the processed 
and ultra-processed dietary pattern (OR 1.8; CI 95% 1.2–2.6), while the 
men (OR 0.7; CI 95% 0.4–0.9) and those that did not engage in physical 
activity (OR 0.7; CI 95% 0.5–0.9) presented less adhesion to that pattern 
(Table 5). 

Associated with less adhesion to the protein-based dietary pattern 
were single individuals (OR 0.6; CI 95% 0.3–0.9) and those who did not 
engage in physical activity (OR 0.7; CI 95% 0.5–0.9). Regarding the 
infusion-based dietary pattern, it was observed that public university 
students presented less adhesion to this pattern (OR 0.5; CI 95% 
0.2–0.8). 

4. Discussion 

This study enabled heterogeneity to be identified in the dietary 

Table 2 
Changes in dietary behavior, body weight, and physical activity during COVID- 
19 social distancing, Bahia, Brazil, 2020.  

SEX   

Female Male 

VARIABLES n % n % P value 

Volume of meals      
Increase 356 48.4 92 41.8  
Reduction 141 19.2 40 18.2 0.009 
No alteration 735 32.4 88 40  
Fractioning of meals      
Increase 345 46.9 76 34.5  
Reduction 150 20.4 49 22.3 0.003 
No alteration 240 32.7 95 43.2  
Physical activity      
Didn’t practice and started practicing 116 15.8 24 10.9  
Didn’t practice and continued not 

practicing 
201 27.3 51 23.2  

Practiced and continued 161 21.9 61 27.7 0.799 
Practiced and didn’t continue 230 31.3 78 35.5  
None of the options 27 3.7 6 2.7  
Body weight      
No alteration in weight 168 22.9 61 27.7  
Loss of weight 158 21.5 55 25.0 0.101 
Gain in weight 397 54.0 99 45.0  
None of the options 12 1.6 5 2.3  
BMI before social distancing      
Low weight 65 11.1 14 7.8  
Eutrophia 358 61 84 46.9 0.000 
Overweight 118 20.1 60 33.5  
Obesity 46 7.8 21 11.7  
BMI during social distancing      
Low weight 34 10.1 5 4.9  
Eutrophia 187 55.5 42 41.2 0.004 
Overweight 83 24.6 41 40.2  
Obesity 33 9.8 14 13.7   

Table 3 
Distribution of the factor loadings for the four dietary patterns identified in the 
diet of university students in the COVID-19 social distancing period, Bahia, 
Brazil, 2020.  

Foods/Food 
groups 

Dietary intake patterns  

Healthy 
pattern 

Processed and 
ultra-processed 
pattern 

Traditional 
Brazilian 
pattern 

Anxiety 
pattern 

Roots and tubers 0.723 – – – 
Fruits 0.714  – – 
Greens 0.747 – – – 
Olive oil 0.684 – – – 
Sugar and sweets – 0.489 – – 
Ready 

industrialized 
– 0.749 – – 

Fats – 0.733 – – 
Bread and 

cereals 
– 0.565 – – 

Dairy products – 0.592 – – 
Legumes – – 0.814 – 
Meat and eggs – – 0.564 – 
Coffee and tea – – – 0.888 
Eigenvalues 3.09 2.09 1.16 1.02 
% explanation of 

the variance 
25.78% 17.43% 9.72% 8.51% 

% cumulative 
variance 

25.78% 43.20% 52.93% 61.44% 

Cronbach’s 
alpha 

0.60 0.66 0.51 0.30  
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choices of university students during the first two months of COVID-19 
social distancing, with four types of dietary intake patterns being 
identified: predominantly in natura, processed and ultra-processed, 
protein-based, and infusion-based. These patterns explained more than 
half of the variation in dietary intake, with the predominantly in natura 
dietary pattern, followed by the processed and ultra-processed dietary 
pattern, being the two most predominant ones in the sample. Variables 
such as sex, marital status, race/color, course, university type, physical 
activity, and weight were associated with different dietary behavior 
patterns. Highlighting the two main patterns, it was observed that the 
university students adhering most to the processed and ultra-processed 
pattern were those that presented the greatest weight gain and did not 
engage in physical activity when compared to those adhering to the 
predominantly in natura pattern, in which most of them were having a 
darker skin colour students and aged between 19 and 29. The predom
inantly in natura dietary pattern is considered healthy as it is composed 
of root vegetables and tubers, fruit, vegetables, and olive oil. This di
etary pattern has nutritional characteristics of a Mediterranean dietary 
pattern (B. S. Maia, Melo, & Miranda, 2017), which involves nutrients 
such as important vitamins, minerals, and fibers in the metabolic process 
and contributes to enhancing human health (Martínez-González et al., 
2015) and for that reason is recommended by the Dietary Guide for the 
Brazilian Population (Brasil. Ministério da Saúde., 2014; Monteiro et al., 
2018). These benefits, combined with the guidelines from the WHO and 
nutritional experts to increase during quarantine the consumption of 
healthy foods that protect the immune system, for example fruit and 
vegetables (World Health Organization, 2020), may explain the adop
tion of a healthier dietary pattern in the current pandemic context. 

It should be noted that the COVID-19 pandemic is an emerging event 
underway and so there is a lack of studies gauging the impact of the 
phenomenon on diet, it warrants noting that the results of the scientific 
literature on the group studied are still underdeveloped. A cross- 
sectional study using adults living in China identified higher consump
tion of foods that make up the healthy dietary pattern, composed of 

vegetables, fruits, and cereals, while high-protein foods, such as fish and 
legumes, had intermediate consumption on the day before the research 
(Zhao et al., 2020). This was similar to in this study, which revealed 
greater adhesion by the university students to the dietary pattern pre
dominantly composed of in natura foods (pattern 1; variance 25.78%) 
and intermediate adhesion to the protein-based dietary pattern (pattern 
3, variance 9.72%). It also revealed generally inadequate dietary di
versity among the Chinese residents studied during the COVID-19 
pandemic. 

However, when comparing these data with another cross-sectional 
study developed using university students from the same state in 
Brazil prior to the current pandemic context, it was also possible to 
observe greater evidence of the healthy dietary pattern among the 
university students (Pereira-Santos et al., 2016). Therefore, this finding 
may not be a specific characteristic of the course of the pandemic, but 
rather a peculiarity of the group studied. It is possible that in the social 
isolation period evaluated the students that already had a healthy di
etary pattern maintained it. 

These results are similar to the one identified in this study of adult 
university students, in which the most evident dietary pattern during 
social distancing was the healthy pattern composed of fruits, vegetables, 
legumes, roots, tubers, and olive oil, which are nutritional characteris
tics of a standard Mediterranean diet (B. S. Maia et al., 2017), involving 
important nutrients (vitamins, minerals, and fibers) in the metabolic 
process and contributing to enhanced human health (Martínez-González 
et al., 2015). These elements may be associated with the pandemic 
currently underway. 

As this is a serious pandemic without precedents in the history of 
society and health, with uncertainties about the medicinal treatments to 
control the disease, diet has been gaining visibility and importance as it 
is an element that contributes to protecting human health (World Health 
Organization, 2020) and this may be one of the reasons that have 
induced university students to adhere to a predominantly healthy di
etary pattern. 

Table 03 
Gross odds ratio and respective IC 95% between dietary intake patterns in the COVID-19 social isolation period according to socioeconomic, demographic, educational, 
and nutritional variables of university students, Bahia, Brazil, 2020. (n = 955).  

Variables Descriptive Predominantly in natura pattern Processed and ultra-processed pattern Protein-based pattern Infusion-based pattern  

n (%) OR (IC95%) OR (IC95%) OR (IC95%) OR (IC95%) 

Sex      
Male 220 (23.0) 1.4 (0.9–1.9) 0.7 (0.4–0.9)* 0.7 (0.5–1.0) 1.13 (0.8–1.6)** 
Female 735 (77.0) 1 1 1  
Marital status      
Single 804 (84.2) 1.7 (1.1–2.4)* 1.5 (0.9–2.3) 0.5 (0.3–0.8)* 0.9 (0.6–1.4)** 
Married/stable union 151 (15.8) 1 1 1  
Race      
Black and brown 686 (72.9) 1.8 (1.3–2.4)* 0.9 (0.6–1.2) 1.0 (0.8–1.5)** 0.7 (0.5–1.0) 
White 269 (27.1) 1 1  1 
Income      
<1 minimum wage 162 (17.0) 2.8 (1.7–4.7)* 0.9 (0.6–1.4)** 0.5 (0.3–0.7)* 0.7 (0.5–1.1)** 
≥1 minimum wage 793 (83.0) 1 1 1 1 
Age      
19–29 years old 831 (87.0) 2.4 (1.4–4.2)* 1.1 (0.7–1.7)** 1.0 (0.6–1.6) 0.9 (0.6–1.5)** 
30 or more 124 (13.0) 1 1 1 1 
University type      
Public 846 (88.6) 1.2 (0.8–2.0) 1.2 (0.7–1.9) 1.1 (0.7–1.8)** 0.4 (0.2–0.7)* 
Private 109 (11.4) 1 1  1 
Course      
Other courses 453 (47.4) 1.8 (1.3–2.4)* 1.0 (0.7–1.4)** 0.8 (0.6–1.0) 0.7 (0.5–0.9)* 
Health 502 (52.6) 1  1 1 
BMI during social isolation      
Overweight/obese 210 (47.8) 1.2 (0.8–1.8)** 1.0 (0.6–1.5)** 1.1 (0.7–1.7)** 1.3 (0.8–2.0)** 
Eutrophic 229 (52.2) 1 1 1 1 
Perception of weight      
Weight increased 709 (74.2) 1.0 (0.7–1.3)** 1.8 (1.2–2.6)* 1 (0.7–1.4)** 0.8 (0.6–1.2)** 
No change/decrease 246 (25.8) 1 1 1 1 
Physical activity      
Does not engage in it 362 (37.9) 0.5 (0.3–0.6)* 0.6 (0.4–0.9)* 0.7 (0.5–0.9)* 0.8 (0.6–1.1) 
Engages in it 593 (62.1) 1 1 1 1  
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In parallel to the healthy dietary intake, adhesion to a non-healthy 
dietary pattern was also observed in this population, characterized by 
processed and ultra-processed foods, which are sources of fat, salt, 
simple carbohydrates, dyes, and acidulants (Monteiro et al., 2018). The 
adhesion to this pattern may be related to various factors, including the 
effects of the phenomenon of the nutritional transition of the Brazilian 
population, with repercussions in the dietary habits of university stu
dents (M. SantanaJ., Alves de Oliveira Queiroz, MonteiroBrito, Barbosa 
Dos Santos, & Marlucia Oliveira Assis, 2015), before the pandemic, as 
well as elements of the pandemic currently underway. 

Studies developed before the pandemic using university students 
from other countries reveal the presence of dietary patterns composed of 
processed and ultra-processed foods that are unhealthy and seen as 
imprudent (Sprake et al., 2018; Tanton, Dodd, Woodfield, & Mabhala, 
2015) A universal dietary profile is recorded in this group studied. 

In this study, the dietary pattern also differed by sex, with the pro
cessed and ultra-processed dietary pattern being more evident among 
women. In the social isolation period, a previous observational study 
carried out using Australian university students recorded that this group 
presented modifications in its dietary intake pattern, with a greater 

increase in total energy intake and in the frequency and density of 
snacks consumed, which led to an increase of around 20% in the 
quantity of energy consumed in relation to pre-pandemic periods (Gallo 
et al., 2020). These results corroborate the findings of this research. 

It was also identified in this study that the students whose weight 
increased in this period presented greater adhesion to the processed and 
ultra-processed pattern. As it contains foods with a greater calorie 
density and lower level of nutrients, this pattern is related with weight 
gain. Data from a study conducted using university students in the 
United Kingdom show a positive correlation between this dietary 
pattern and energy intake, contributing to a positive increase in energy 
balance and consequent weight gain (Sprake et al., 2018), besides being 
a risk to the health of the population due to its low-quality nutritional 
content (Vale et al., 2019). 

In a perspective paper on the closure of classes due to COVID-19 and 
impacts on diet, Rundle, Park, Herbstman, Kinsey, & Wang (2020) 
highlight the concern about weight gain and mention as an explanation 
the increase in purchases of ultra-processed comfort foods with a high 
calorie content due to stress and boredom (Rundle et al., 2020). 
Research by Nielsen (2020) presents current food purchasing trends that 
indicate that families are stocking up on long-lasting ultra-processed 
comfort foods with a high energy density, such as chips, popcorn, 
chocolate, ice-cream, and alcohol. The results of this research corrobo
rate with the trends and perspectives presented by the authors + with 
data on greater consumption of processed and ultra-processed foods 
explained by people’s anxiety and anguish about the pandemic context 
evaluated (30.5%). 

In fact, weight gain was an outcome of the pandemic reported by 
other authors in various parts of the world and in various populations 
(Bhutani & Cooper, 2020; Pellegrini et al., 2020; Rundle et al., 2020). 

In this context, attention should be paid to the risk of small changes 
in body weight in relatively short periods becoming permanent and 
contributing to substantial weight gain in the long term (Schoeller, 
2014). Thus, it is important for research to evaluate weight gain among 
populations in the period of changes in routines caused by COVID-19, 
identifying and discussing factors that may have contributed to this 
increased weight gain among the population, especially because excess 
weight is a risk factor for COVID-19 and is associated with greater 
severity and negative outcomes (Wu & McGoogan, 2020).And it was 
observed in this research that in two months of social distancing the 
prevalence of being overweight and obese among university students 
increased by 5% and 3%, respectively. 

In a retrospective cohort study during the current pandemic, there 
was a high observed prevalence of obesity (47.5%) in patients hospi
talized for COVID-19. Moreover, it was noted that obesity was associ
ated with the admission of those patients into intensive care units (ICUs) 
and a greater need for invasive mechanical ventilation in this group 
(Kalligeros et al., 2020). 

In Italy, a study conducted using patients in a critical state due to 
infection by COVID-19 revealed that 88% of them were overweight or 
obese (Piva et al., 2020). This again confirms being overweight or obese 
as a risk factor for deterioration due to infection by this new virus. 

Being overweight or obese are outcomes that were present in the 
global population prior to current pandemic. According to the World 
Health Organization, in 2016 around 39% of adults in the whole world 
were overweight and 13% were obese. The main influencers for this 
scenario are an unbalanced diet and inactivity (World Health Organi
zation, 2020). It is noted that in this study, in the social isolation period 
an unbalanced diet and inactivity were present in the daily lives of the 
students. 

The unbalanced diet in this social isolation period may be associated 
with access to food. From this perspective, Zhao et al. (2020) observed 
less dietary diversity among people who live in areas with a high number 
of confirmed cases of COVID-19 in China, demonstrating some effect of 
the quarantine regimes. They also identified a mixed diet among their 
population, ranging from the consumption of healthy foods such as 

Table 4 
Adjusted OR with respective IC95% between dietary intake patterns of univer
sity students in the social isolation period and associated factors, Bahia, Brazil, 
2020. (n = 955).  

Variables Predominantly in 
natura pattern 

Processed 
and ultra- 
processed 
pattern 

Protein- 
based 
pattern 

Infusion- 
based 
pattern  

Adjusted OR (IC 
95%) 

Adjusted OR 
(IC 95%) 

Adjusted 
OR (IC 
95%) 

Adjusted 
OR (IC 
95%) 

Sex     
Male 1.4 (0.9–2.0) 0.7 

(0.4–0.9)a 
0.8 
(0.5–1.0) 

b 

Female 1 1 1  
Marital 

status     
Single 1.5 (0.9–2.1) 1.6 (1.0–2.5) 0.6 

(0.3–0.9)a 

b 

Married/civil 
union 

1 1 1  

Race     
Black and 

brown 
1.8 (1.3–2.6)a 0.9 (0.6–1.2) b 0.8 

(0.6–1.0) 
White 1 1  1 
Age     
19–29 years 

old 
2.6 (1.4–4.5)a b 1.2 

(0.7–1.8) 

b 

30 or more 1  1  
University 

type     
Public 1.0 (0.6–1.7) 1.3 (0.8–2.1) b 0.5 

(0.2–0.8)a 

Private 1 1  1 
Course     
Other 

courses 
1.5 (1.1–2.1)a b 0.9 

(0.6–1.2) 
0.8 
(0.6–1.0) 

Health 1  1 1 
Perception 

of weight     
Increased/ 

decreased 

b 1.8 
(1.2–2.6)a 

b b 

No alteration     
Physical 

activity     
Does not 

engage in it 
0.5 (0.4–0.7)a 0.7 

(0.5–0.9)a 
0.7 
(0.5–0.9)a 

0.8 
(0.6–1.1) 

Engages in it 1 1 1 1  

a Statistically significant. 
b Variables not included in the adjustment of each model as they did not have 

a p value in the gross analysis ≤0.2. 
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fruits, vegetables, and legumes to high consumption of snacks and 
non-healthy foods such as refined cereals and sweets. The high con
sumption of these latter food groups is worrying, as it is associated with 
the occurrence of higher body weight during the quarantine period 
(Zhao et al., 2020), which may affect health in subsequent life cycles. 

The protein-based dietary pattern composed of foods that are sources 
of vegetable and animal proteins (legumes, meats, and eggs) revealed in 
this study was associated with the university students who did not 
engage in physical activity during the social distancing period. This 
piece of data may be associated with the pandemic context underway, as 
studies from before the pandemic reveal that individuals who engage in 
physical activity adhere more to a more protein-based dietary pattern 
associated with muscle hypertrophy, which is very common among 
those who engage in physical activity (Tinline-Goodfellow, West, 
Malowany, Gillen, & Moore, 2020). The reason for this finding is that the 
engagement in physical activity variable investigated in this study is 
only related to the pandemic period. Thus, the individuals who engaged 
in physical activity before the pandemic and are not doing so at the 
moment may being maintaining the habit of consuming more 
protein-based foods. When evaluating the diet of the group studied in 
this pandemic period in general, a mixed diet composed of healthy and 
unhealthy foods is observed with some modifications in dietary pattern. 
Results of epidemiological studies with participations from Spain, Italy, 
Brazil, Colombia, Chile, and East Asia have revealed dietary modifica
tions during COVID-19 confinement (Husain & Ashkanani, 2020; 
Ruiz-Roso et al., 2020). In particular, there was a recorded increase in 
the consumption of fried foods, sweets, fruits, and vegetables (Zhao 
et al., 2020) and greater adhesion to the Mediterranean diet (Ruiz-Roso 
et al., 2020), similar to the dietary pattern highlighted in this study. The 
greater availability of time during the pandemic for the subjects to 
prepare food at home, reviving a culture of culinary practices (Di Renzo 
et al., 2020), associated with the guidance of the WHO and of nutrition 
professionals to consume more healthy foods that protect the immune 
system, for example fruits and vegetables (World Health Organization, 
2020), may explain the adoption of a healthier dietary pattern. 

Our results confirm previous studies by identifying that the students 
increased their fractioning and volume of meals. This is because quar
antine can lead to a higher frequency of irregular meals and snacks due 
to boredom and stress (Ruiz-Roso et al., 2020; Wang et al., 2020). Within 
this context, the preference for fried foods and sweets increases 
considerably (Ruiz-Roso et al., 2020; Zhao et al., 2020).The increase in 
BMI has also been associated with lower consumption of vegetables, 
fruits, and legumes and greater adhesion to meat, dairy, and fast food 
(Sidor & Rzymski, 2020). As a result, there is an increase in calorie 
intake, associated with physical inactivity and, consequently, weight 
gain, as reported by the university students in this research and in other 
studies (Ruiz-Roso et al., 2020; Zhao et al., 2020). 

With regards to the students’ dietary pattern according to sex, the 
women presented greater adhesion to dietary patterns 1 (healthy) and 2 
(processed and ultra-processed), which are characteristics of a mixed 
dietary routine. The greater adhesion to the healthy dietary pattern may 
be associated with the women’s greater concern about taking care of 
their health compared to the men. Women show greater interest in at
titudes related to promoting health and preventing diseases, seeking 
information that helps in choosing better foods (Irl, Evert, Fleming, 
Gaudiani, & GuggenmosKauferI.Martinez, 2019), as well as presenting 
healthier culinary practices (Milte, Ball, Crawford, & McNaughton, 
2019). 

In parallel to this discussion, it is noted that social isolation may also 
be a factor that contributes to an increase in the multi-tasking that 
women usually carry out in the family, social, and professional envi
ronment. From this perspective, the increase in demands, especially 
domestic ones, in some cases added to remote studying and the known 
implications of confinement, such as boredom, social isolation, stress, 
and lost sleep, as well as the emotional consequences such as anxiety, 
post-traumatic stress disorder, and depression (Mengin et al., 2020), 

appear to be potential triggers for an emotional diet (Konttinen, van
Strien, Männistö, Jousilahti, & Haukkala, 2019). This is a condition in 
which foods with a high sensorial appeal seem to be most attractive, and 
these characterize the second dietary pattern very well, consisting of 
processed and ultra-processed foods, which also had greater adhesion on 
the part of the women. 

A study conducted during the peak of social isolation in Italy 
revealed that women were more anxious and likely to seek comfort in 
food than men (Di Renzo et al., 2020). This study reveals the tendency 
women present to use food to cope with their emotions. 

The men in this study, in turn, presented greater adhesion to pattern 
3 (traditional Brazilian), characterized by a group of protein-rich foods 
of vegetable and animal origin. The greater adhesion of the male stu
dents to this pattern may be related with their higher protein intake and 
muscle hypertrophy, which are very common among those who engage 
in physical activity (Tinline-Goodfellow et al., 2020). 

In this research, the results record that, proportionally, the male sex 
maintained greater interest in engaging in physical activity even during 
the social isolation period, which seems to positively influence their 
greater interest in protein-rich foods. 

From this perspective, this study reveals that the university students 
in social isolation react in two ways with regards to diet in the face of the 
uncertain phenomenon of the pandemic currently underway in Brazil 
and around the world. The first involves greater adhesion to healthy 
dietary practices and nutritional quality, which are considered protec
tive for the health of this population when faced with COVID-19. The 
other dietary scenario identified is the adoption of dietary patterns 
composed of processed and ultra-processed foods with a high calorie 
content, low nutritional level, and increased food volume and fre
quency, which are considered risk factors that immediately affect the 
student’s health or may have a negative effect in subsequent life cycles. 

4.1. Study limitations 

This study presents some limitations. The first relates to the web 
survey methodology, used due to its convenience and health safety 
during the pandemic. There is no pre-test of self-reporting efficiency of 
the instrument used online. However, most of the research participants 
were young and highly educated. On the other hand, the instrument 
used was self-applied in person among nutrition students in 2015 
(Pereira-Santos et al., 2016), which may minimize the presence of bias 
in our results. Weight and height were self-reported, but this procedure 
is already validated for the Brazilian population (Moreira et al., 2018). It 
is also recognized that due to the study design it was not possible to 
obtain dietary intake measures from before and during the pandemic, 
observing the effect of quarantine on the modification of the dietary 
patterns. However, this is the first study to evaluate the dietary pattern 
of adults during the COVID-19 pandemic in Brazil and it is important for 
supporting nutritional interventions and guidance for the public in 
question. 

Finally, during social isolation four dietary intake patterns were 
observed, with the two most prevalent containing healthy and un
healthy foods. Adhesion to this pattern was different depending on the 
demographic, social, and lifestyle characteristics of the university stu
dents. The processed and ultra-processed dietary pattern identified was 
revealed to be associated with excess weight in the university students in 
this period and for that reason it stands out as a risk factor, as being 
overweight or obese are risk factors for more severe complications from 
COVID-19 and for non-transmittable chronic illnesses in previous life 
cycles. Thus, actions to promote a healthy diet and physical activity 
should be considered with the aim of contributing to the health of uni
versity students. 
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