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ABSTRACT
Background: Deterioration in the health-related quality of life (HRQoL) and healthy eating behavior 
due to the effect of COVID-19 lockdown has been reported. The aim of this study was to associate 
eating habits and HRQoL with physical activity behavior in Latin American university students 
during COVID-19 pandemic.
Methods: Measured 4,859 university students with a mean age of 22.4 years and they were mostly 
female (73.7%) from 10 Latin American countries (Argentina, Chile, Colombia, Costa Rica, Ecuador, 
Guatemala, Mexico, Panama, Paraguay and, Peru). Eating habits were measured using a survey 
validated with other university students, HRQoL was assessments using the short version of the 
World Health Organization (WHOQOL-BREF) scale and physical activity behavior with a dicotomous 
question based on the international recommendations for physical activity.
Results: There is a higher complaince for all the international recommendations for healthy foods 
intake in the physically active group of students (p < 0.01), with the exception of alcohol and salt. 
In addition, physically active students presented a significantly higher HRQoL (p < 0.001) in all the 
dimensions analyzed when compared to physically inactive students.
Conclusions: Latin American university students who are physically active are more likely to have 
a healthier eating behavior and a lower risk of a decreased HRQoL during COVID-19 pandemic.

Introduction

The COVID-19 pandemic has forced governments to decree 
sanitary restrictions, social distancing and confinement at a 
global level, intended to reduce the virus’ spread and flat-
tening the infection curve (1, 2). These measures have had 
other consequences on the population, such as difficulties 

in accessing fruits and vegetables (3), and closure of sports 
venues and public parks (4, 5), which reduce the possibility 
of preparing healthy meals at home and practicing regular 
physical activity (1, 2, 4, 5). Recent research has reported 
that in times of pandemic there has been a reduction in 
the consumption of healthy foods (5), with an increase in 
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ultra-processed foods’ intake (6). In addition, the reduction 
in physical activity and population movement has led to an 
increase in sedentary behavior, which has a greater impact 
on people with obesity (7). This is a worrisome scenario, 
since there is a greater risk of becoming seriously ill from 
COVID-19 when people are obese (8, 9).

In Latin America, the situation is not more encouraging, 
since it is one of the regions with the fastest growing levels 
of obesity (10). In addition, it presents high levels of sed-
entary behavior and physical inactivity (11). In this context, 
one of the most vulnerable groups of the population are 
university students, because they are more susceptible to 
acquire unhealthy lifestyle habits due to being in a period 
subject to constant changes (12), which has increased with 
social distancing (13).

Another aspect that has been affected by COVID-19 
health restrictions is mental health. A deterioration in 
health-related quality of life (HRQoL) due to the effect of 
confinement has been reported (14), and it has even been 
pointed out that the frequent use of social networks increases 
the loneliness experienced and reduces the general well-being 
of the population (15). On the contrary, maintaining a 
healthy eating behavior has a positive impact on the HRQoL 
of university students (12), in this sense, the definition of 
what constitutes a healthy diet change continuously to reflect 
the roles played by different foods, essential nutrients and 
other dietary items components of health and disease. There 
is increasing evidence to support that the intake of certain 
types of nutrients, specific food groups or general dietary 
patterns positively influences health and promotes the pre-
vention of chronic non-communicable diseases (NCDs) 
(16–21), and in the same way that regular physical activity 
improves general well-being (13, 22). Therefore, this pan-
demic situation poses several challenges at the social level: 
first, to continue efforts to reduce the rate of contagion and 
spread of the new coronavirus without neglecting the obesity 
pandemic and, second, to maintain strategies to promote 
healthy lifestyles in the population (23).

Although the pandemic has affected the entire population 
equally, it is possible that there are differences between 
university students who have a more physically active life-
style versus those who are physically inactive. In this sense, 
the aim of the present multicenter study is to associate 
eating habits and HRQoL with physical activity behavior in 
Latin American university students during COVID-19 pan-
demic. It is hypothesized that physically active university 
students have healthier eating habits and a higher HRQoL 
than those who are physically inactive.

Methods

A descriptive, observational, cross-sectional and multicenter 
study was conducted. The sample was non-probabilistic 
(accidental) and consisted of 4,859 university students from 
10 Latin American countries (see Supplementary material 
1). The sample inclusion criteria were (i) 18 years of age or 
older; (ii) active enrollment in a higher education institution 
in Latin America. The exclusion criteria were (i) those who 

partially responded to the survey; (ii) postgraduate students. 
The university students were invited to participate in the 
study (between November 5th and December 22nd 2020) 
through the institutional social networks and then had to 
complete a voluntary and self-administered online digital 
questionnaire, where the students had to read the aim of 
the study, the criteria for the use and handling of the data 
collected, as well as explicitly accept an informed consent.

The research protocol was developed in accordance with 
the guidelines of the Declaration of Helsinki in relation to 
research involving human subjects and was approved by the 
Scientific Ethics Committee of the Universidad de Las 
Americas, Chile (code: CEC_FP_2020017).

Assessment of eating habits

Eating habits were assessd through a survey (in Spanish, 
encuesta sobre hábitos alimentarios), created by Durán et  al. 
(24). The survey aimed to measure people’s eating habits 
and is composed of two self-administered areas. The first 
is composed of nine items with a minimum score of 1 and 
a maximum of 5 per question (Likert-type scale), which 
indicates the frequency of healthy eating habits (consump-
tion of breakfast, lunch and dinner) as well as the frequency 
of consumption of food groups recommended by the dietary 
guidelines (dairy products, fruits, vegetables, legumes, fish 
and whole grains), ranging from not consumed (1-point) 
to consumed (5-point), fruits, vegetables, legumes, fish and 
whole grains), ranging from no consumption (1-point), to 
the suggested daily/weekly portions (5-point), obtaining a 
rating of the responses ranging from 9 to 45 points (higher 
value better eating habits). The second area consists of 
seven items, foods or food groups identified as promoters 
of NCDs (sugary drinks, alcohol, fried foods, fast food, 
sweet snacks, coffee), and a negative food habit was added, 
such as adding salt to meals without tasting them; six of 
the questions have a score identical to the previous one (1, 
no consumption, to 5, more than three portions per day/
week) and only one rated from 1 to 3 (salt), reaching a 
value ranging from 7 to 33 points (higher value, worse 
eating habits). In relation to the items that make up the 
survey, we can cite as examples: do you eat vegetables (raw 
or cooked/portion equivalent to 1 napkin plate), used for 
healthy eating habits; and do you drink sugary drinks or 
juices? (portion 1 glass of 200 cc), used for unhealthy eating 
habits (24). For the purpose of this study the survey ques-
tions were dichotomized based on the American and Latin 
American dietary guidelines (25), a recommendation for 
healthy food (i.e., dairy products, fruits, vegetables, legumes, 
fish, whole grains, breakfast) or unhealthy food (i.e., sugary 
drinks, alcohol, fried foods, fast food, snacks, salt) was 
sought for each food or preparation, only the healthy dinner 
did not have the support of any dietary guide, and at that 
point, by consensus among the authors (mostly nutrition-
ists), it was considered healthy that dinner should be con-
sumption every day, categorizing the answers in: follow the 
recommendation or does not follow the recommendation 
(see Supplementary material 2).
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Assessment of health-related quality of life (HRQoL)

WHOQOL–100 (26) is a short version of the World Health 
Organization WHOQOL-BREF scale (26, 27). Briefly, par-
ticipants must rate their response on a 5-point Likert scale, 
measuring four HRQoL domains: physical health, psycho-
logical health, social relationships and the environment with 
a total of 26-items. Based on previous studies (13, 28, 29) 
the 25th percentile (p25) was used as a cutoff point; 
scores ≤ p25 were considered lower and > p25 as a higher 
score. In addition, to determine the physical activity behavior, 
a dichotomous question was incorporated based on the rec-
ommendations established by the American College of Sports 
Medicine (30) which considers a physically active person 
when they perform at least 150 min of moderate physical 
activity or 75 min of vigorous physical activity per week.

Statistical analysis

Descriptive statistics were applied for data analysis. The quan-
titative data were expressed in mean and standard deviation. 
The qualitative data were expressed in number and percent-
age, and for the qualitative data analysis, the Chi-square or 
Fisher test was used. A multivariate logistic regression was 
applied adjusted for profession household, sex, sleep hours 
and robust standard errors to determine the association 
between eating habits and HRQoL with the physical activity 
behavior. The final regression model was obtained through 
the procedure called step by step or stepwise, keeping in the 
final model those variables with an association probability of 
0.10. Odds ratios (OR) and the 95% confidence interval (CI) 
were used to present the magnitude of the association, the 
reference group were physically inactive students. For the 
statistical analysis, the statistical package Stata 16 was used. 
A value of p < 0.05 was considered significant.

Results

The average age of the Latin American university students 
who participated in this study was 22.4 years, and consisted 
of mostly female respondents (73.7%). Mexico, Ecuador and 
Costa Rica were the countries with the higher number of 
participants, mean at 51.5%. A high percentage (69.4%) has 
been in lockdown more than five months and was still in 
lockdown when the survey was released similar trends 
according to the distribution by physical activity behavior 
were saw (see Supplementary material 1).

In Table 1 are presented the different food items with 
respect to the physical activity behavior in Latin American 
university students. For physically active students the pro-
portions of achievement were higher in most of the food 
items studied, except for alcohol, salt and dinner consump-
tion (Table 1), and the magnitude of these associations were 
greater compared with physically inactive students, especially 
for fruits and vegetables, where the achievement in physi-
cally active students was three times higher (OR: 3.27, 95% 
CI: 2.60 to 4.11) (Figure 1). In addition, when the same 
analysis was performed by sex, female appear to have better 
behaviors (see Supplementary material 3).

A higher total score of HRQoL was observed among 
those who were physically active. Same results were observed 
for every domain evaluated (environment, psycological 
heath, social relationships and physical health) (Table 2 and 
Figure 2). When the same analysis were done by sex, female 
appear to had healthier behaviors (see Supplementary 
material 4).

Discussion

The aim of this multicenter study was to associate eating 
habits and HRQoL with physical activity behavior in Latin 
American university students during COVID-19 pandemic. 
The results indicated being physically active was related 
to a higher probability of meeting the consumption of 
healthy food groups recommendations and a higher 
HRQoL. These findings strengthen the literature on the 
beneficial role of physical activity on the eating habits and 
mental health of the population during COVID-19 pan-
demic (1, 2, 4, 5, 15).

In relation to healthy eating habits, physically active Latin 
American university students achieved significantly higher 
compliance values in almost all the food groups studied 
(i.e., fruits, vegetables, legumes, fish, whole grains) and daily 
intake of breakfast and dinner compared to physically inac-
tive students. On the contrary, inactive students were more 
likely to meet the recommendation of the consumption of 
home-cooked meals. These results are consistent with the 
behavior of university students prior to the pandemic (12, 
13). It has been reported that in times of pandemic, there 
are more difficulties in accessing healthier foods such as 
fruits and vegetables (3), making healthy behaviors of the 
population harder to achieve (5). In contrast, individuals 
who incorporate more fruits and vegetables into their diets 
are those with a more favorable nutritional status (4).

Regarding unhealthy eating habits, physically active Latin 
American university students show a significantly lower 
consumption of sugary drinks, fast food, snacks and fried 
foods than physically inactive students. However, they show 
a higher consumption of alcohol and salt. It is to be expected 
that physically active students have a lower consumption of 
unhealthy foods (12), but the higher consumption of alcohol 
and salt is striking, which may be the result of greater 
permission due to the physical activity practice (24). A 
previous study has reported that the higher intake of 
ultra-processed foods and junk food increases the risk of 
cardiometabolic diseases and obesity in university students 
(31). Unfortunately, the intake of unhealthy foods increases 
in quarantine, partly because these types of foods are easier 
to transport and deliver, and quicker to prepare (6). In this 
context, it is necessary to consider university education 
content that favors the orientation and choice of healthy 
foods, since food education has been reported as a facili-
tating element for healthy behavior (32).

The HRQoL was significantly higher in physically active 
Latin American university students in all domains (i.e., phys-
ical health, psychological health, social relationships, envi-
ronment, and total score) compared to physically inactive 
students. This is in agreement with what was reported by 
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Figure 1. A ssociation food recommendations with the physical activity behavior. Data is presented as Odds Ratios (OR) with their 95% confidence intervals. 
The reference group is physically inactive students. Analysis was adjusted by area study, sex and sleep hours.

Table 1. A ssociation Healthy and Unhealthy Food Items According to the Physical Activity Behavior

Physically Inactive n (%) Physically Active n (%) p value

HEALTHY FOOD 3240 (66.7) 1619 (33.3)
Fruits & vegetables
Fails the recommendation 3106 (95.9) 1422 (87.8) <0.001
Achieves the recommendation 134 (4.1) 197 (12.2)
Vegetables
Fails the recommendation 2463 (76.0) 961 (59.4) <0.001
Achieves the recommendation 777 (24.0) 658 (40.6)
Fruits
Fails the recommendation 2991 (92.3) 1332 (82.3) <0.001
Achieves the recommendation 249 (7.7) 287 (17.7)
Diary
Fails the recommendation 2412 (74.4) 1057 (65.3) <0.001
Achieves the recommendation 828 (25.6) 562 (34.7)
Legumes
Fails the recommendation 1449 (44.7) 640 (39.5) 0.001
Achieves the recommendation 1791 (55.3) 979 (60.5)
Fish
Fails the recommendation 2985 (92.1) 1411 (87.2) <0.001
Achieves the recommendation 255 (7.9) 208 (12.8)
Breakfast consumption
Fails the recommendation 1175 (36.3) 407 (25.1) <0.001
Achieves the recommendation 2065 (63.7) 1212 (74.9)
Dinner consumption
Fails the recommendation 2134 (65.9) 959 (59.2) <0.001
Achieves the recommendation 1106 (34.1) 660 (40.8)
Homemade meals
Fails the recommendation 881 (27.2) 511 (31.6) 0.002
Achieves the recommendation 2359 (72.8) 1108 (68.4)
Whole grain
Fails the recommendation 1738 (53.6) 628 (38.8) <0.001
Achieves the recommendation 1502 (46.4) 991 (61.2)
UNHEALTHY FOOD
Sugary drinks
Fails the recommendation 2211 (68.2) 896 (55.3) <0.001
Achieves the recommendation 1029 (31.8) 723 (44.7)
Alcohol consumption
Fails the recommendation 1314 (40.6) 696 (43.0) 0.111
Achieves the recommendation 1926 (59.4) 923 (57.0)
Add salt
Fails the recommendation 2758 (85.1) 1408 (87.0) 0.091
Achieves the recommendation 482 (14.9) 211 (13.0)
Fast Food
Fails the recommendation 2798 (86.4) 1302 (80.4) <0.001
Achieves the recommendation 442 (13.6) 317 (19.6)
Snack
Fails the recommendation 2633 (81.3) 1239 (76.5) <0.001
Achieves the recommendation 607 (18.7) 380 (23.5)
Fritters
Fails the recommendation 2919 (90.1) 1315 (81.2) <0.001
Achieves the recommendation 321 (9.9) 304 (18.8)

n: number of cases.
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a study that linked the physical activity practice with the 
HRQoL in young adults during COVID-19 confinement 
(33), indicating that regardless of the intensity of physical 
activity (i.e., light, moderate or vigorous), its practice can 
be highly recommended to reduce the negative psychosocial 
effect of confinement. This is relevant, since several studies 
have reported a decrease in the HRQoL in different popu-
lation groups with social distancing measures (14, 15).

Regular physical activity is considered one of the most 
economical tools for health prevention (34), whereas phys-
ical inactivity is a risk factor for premature mortality even 
greater than excess weight (35). Despite this, our study 
reported that only 3 out of 10 students are physically 
active. In this regard, current recommendations suggest 
150 to 300 min of moderate-intensity physical activity or 
75 to 150 min of vigorous-intensity physical activity per 
week (36). In quarantine by COVID-19, physical activity 
is widely recommended by means of cardiorespiratory fit-
ness, muscular strength, flexibility and balance exercises, 
which can be performed with one’s own body weight or 
with easily accessible implements (37). University students 

correspond to a group of high vulnerability to sedentary 
behaviors during the pandemic (38), due to, e.g., long 
hours of study and increased sedentary time and more 
hours online, which also alters sleep habits and reduces 
physical activity (39), facts that have a negative impact on 
healthy lifestyle habits.

Among the main strengths of the study are: (i) the num-
ber of Latin American university students and the diver-
sity of countries of residence, which broadens the scope of 
the study; (ii) the similarity of the baseline characteristics 
of the sample, which homogenizes the data; (iii) the use 
of validated surveys, which allows comparison with other 
studies. As limitations we point out: (i) the study design 
that does not allow cause and effect relationships; (ii) the 
type of sampling (non-probabilistic accidental) that does 
not allow extrapolation of the data to the entire population 
of university students; and (iii) the use of self-report sur-
veys, which could reduce the external validity of the data. 
Despite this, our study strengthens the scientific literature 
and provides valuable information on the benefits of being 
physically active.

Table 2. H ealth-Related Quality of Life According to the Physical Activity Behavior

Physically  
Inactive n (%)

Physically  
Active n (%) p value

3240 (66.7) 1619 (33.3)
Total Scores Quality of Life
Lower 1004 (31.0) 297 (18.3) <0.001
Higher 2236 (69.0) 1322 (81.7)
Environment domain
Lower 1100 (34.0) 351 (21.7) <0.001
Higher 2140 (66.0) 1268 (78.3)
Psychological health
Lower 1134 (35.0) 383 (23.7) <0.001
Higher 2106 (65.0) 1236 (76.3)
Social relationships
Lower 949 (29.3) 392 (24.2) <0.001
Higher 2291 (70.7) 1227 (75.8)
Physical health
Lower 1102 (34.0) 328 (20.3) <0.001
Higher 2138 (66.0) 1291 (79.7)

n: number of cases.

Figure 2. A ssociation health-related quality of life with the physical activity behavior.Data is presented as Odds Ratios (OR) with their 95% confidence intervals. 
The reference group is physically inactive students. Analysis was adjusted by area study, sex and sleep hours. Lower quality of life: score ≤ 25th percentile.
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Conclusion

Physically active Latin American university students are 
more likely to have a healthier eating behavior and a lower 
risk of having a decreased HRQoL. This shows that even 
in unprecedented times such as a pandemic, practicing phys-
ical activity regularly favors the physical and mental health 
of university students.

Given this trend, we consider that for university students, 
or any age group, promotion of healthy eating behaviors 
and physical activity are essential complementary strategies 
to promote health, specifically in times of pandemic, where 
confinement and social distances can have such negative 
impact in a person’s health and well-being. In addition, the 
channels of healthy food distribution should be strengthen, 
in order to provide healthy choices at a accessible price for 
the general population. The gradual and organized opening 
of public spaces that allow for physical activity in a safely 
manner should be consider a priority.
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