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ABSTRACT
Objective:  To associate breakfast consumption frequency with self-reported nutritional status and 
dietary patterns of Latin American university students by human development.
Material and methods:  This was a cross-sectional, multicenter observational study. University 
students from 11 Latin American countries (Argentina, Chile, Colombia, Costa Rica, Ecuador, 
Guatemala, Mexico, Peru, Paraguay, Panama and Uruguay) were invited to participate by answering 
an online self-administered questionnaire on food consumption and sociodemographic indicators, 
associations were investigated using logistic regression.
Results:  The logistic regression analysis showed significant associations between breakfast 
consumption and the crude model, models 2 and 3 in countries with very high and upper-middle/
high human development. However, after adjustment in the most comprehensive model, the 
association is no longer statistically significant. In the fully adjusted model of the variables, a 
significant relationship was observed between breakfast consumption and both healthy and 
unhealthy dietary patterns. Specifically, students who typically consume breakfast exhibit greater 
consumption of oatmeal and fruits, as well as healthier dinner choices. Conversely, they exhibit 
lower consumption of fast food, sugary drinks, and juices. In particular, in highly developed 
countries, along with the mentioned foods, consumption of dairy was linked to breakfast 
consumption in a positive way, while alcohol consumption was negatively associated.
Conclusion:  University students who eat breakfast on a regular basis maintain a healthier diet in 
comparison to those who do not, irrespective of their country’s level of human development.

Introduction

Breakfast is considered one of the key meal times for 
healthy eating, as it has been associated with better body 
weight control, better cognitive performance, and lower 
incidence and control of cardiovascular disease (1). The 
Association of Dietitians of the United Kingdom and the 

American Academy of Nutrition and Dietetics of the United 
States are the only organizations that have a policy to pro-
mote the use of diet as a nutritional supplement in the 
United States. The U.S. Food and Drug Administration rec-
ommends that breakfast should be a nutritious and bal-
anced meal, with the presence of foods rich in fiber, 
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protein, fruits and vegetables (2). In addition, it should 
provide between 15% and 20% of the total energy ingested 
during a day (3). A meta-analysis conducted in 2020, 
which included 45 observational studies, confirmed that 
not eating breakfast increased the risk of obesity, regardless 
of age, sex and place of residence (4).

Studies among university students show that the main 
changes in their diet occur due to difficulties in preparing 
their traditional meals, for various reasons, such as: lack of 
time, lack of access to kitchens, difficulties in finding some 
foods and lack of knowledge to make traditional preparations. 
Many of the university students state that it is easier, faster 
and more convenient to eat foods that are marketed in the 
vicinity of their place of study, which are not always healthy 
options. In a systematic review in which students selected 11 
items, participants concluded that their food choices are 
determined by taste, price-quality ratio, and access to food 
and soft drinks (5). In addition, there are studies showing that 
college students decrease the consumption of fruits and vege-
tables, increasing the intake of food available in the university 
environment, which often lack these food groups (6, 7).

An unfavorable food environment causes college students 
to gain weight during the first year of college (5, 8). In addi-
tion, unhealthy behaviors acquired during college persist and 
carry over to later ages (9).

Although there are many studies on breakfast consump-
tion with different associations, such as nutritional status, 
there are few studies that relate it to dietary patterns and 
none conducted in Latin America (10, 11). In addition, in 
this study we analyze separately the Latin American coun-
tries of very high and high/medium human development. 
Therefore, the present work aims to associate breakfast con-
sumption frequency with self-reported nutritional status and 
dietary patterns of Latin American university students by 
human development.

Materials and methods

Study design

A cross-sectional, multicenter, observational study was con-
ducted in university students from eleven Latin American 
countries (Argentina, Chile, Colombia, Costa Rica, Ecuador, 
Guatemala, Mexico, Panama, Paraguay, Peru, and Uruguay). 
In order to participate in the study, the inclusion criteria 
were: subjects of both sexes aged 18 years or older, as well 
as active enrollment in a higher education institution in 
Latin America. Exclusion criteria were: undergraduate stu-
dents who partially responded to the survey and graduate 
students. University students were invited to participate in 
the study (between November and December 2020) through 
institutional social networks where they completed a volun-
tary, self-administered online digital survey.

Sociodemographic variables

The survey included information on area of study, current 
year, education of the head of household, profession of the 

head of household, physical activity, hours of sitting, hours 
of sleep and smoking.

Evaluation of breakfast and other food consumption

A validated dietary habits survey was administered to the 
total sample, which is detailed in a previously published 
study (12). Briefly, the survey consisted of two parts: con-
sumption of healthy foods (9 questions) and unhealthy foods 
(6 questions). The two parts are scored using a Likert-type 
scale ranging from 1 to 5. For the assessment of breakfast 
consumption, the question "Do you currently eat breakfast?" 
was used and the possible answers were: Never; 1-3 times 
per week; 4-6 times per week; and, every day. These four 
alternatives were assigned a category, where the option 
"Every day" was the "Optimal" category, the option "1-3 
times per week" and "4-6 times per week" were grouped in 
the "Not optimal" category and the option "Never" kept its 
name in the category. The consumption of fruits, vegetables, 
dairy products, healthy dinner, oatmeal, homemade food 
and fish was considered healthy behaviors, and the con-
sumption of sugary drinks, alcohol, fast food, sweet or salty 
snacks, and the addition of salt were considered unhealthy.

Self-reported nutritional status

To assess the perception of the nutritional status of university 
students, the question "Currently what is your self-reported 
nutritional status?" was used and the possible answers were: 
Underweight; Normal weight; Overweight; and Obesity.

Human development report

The Human Development Report 2021/2022 was used, 
remaining in the group of very high human development: 
Argentina, Chile, Costa Rica and Panama, in the countries 
of high and medium human development: Colombia, Peru, 
Mexico, Paraguay, Ecuador and Guatemala (the only country 
with medium human development, and which joined the 
group of high human development) (13).

Ethical considerations

The research protocol was developed in accordance with the 
guidelines of the Declaration of Helsinki regarding research 
on human subjects and was approved by the Scientific Ethics 
Committee of the Universidad de Las Américas, Chile. 
Resolution number 2020001, each participant gave informed 
consent before completing the survey.

Statistical analysis

Qualitative values were expressed as absolute value (fre-
quency) and relative value (percentages). For the association 
between types of breakfasts and perception of nutritional 
status, consumption of healthy and unhealthy foods, the 
Chi-square test (χ2) was used. For the logistic regression, the 
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breakfast variable was dichotomized as follows: Optimal 
breakfast, those who consume breakfast every day, were 
assigned the category "0 = Yes". Non-optimal breakfast, those 
who do not eat breakfast every day, were assigned the cate-
gory "No =1". The logistic regression model was used, and 
the following adjustments were made: Raw model: No 
adjustments (model 1). For model 2, self-reporting of nutri-
tional status, foods, and healthy and unhealthy eating behav-
iors were added. In model 3, we adjusted for perception of 
nutritional status, food consumption and healthy and 
unhealthy eating behaviors, sex, area of study, current year 
of study, education of the head of household and profession 
of the head of household. For model 4, we adjusted for per-
ception of nutritional status, food consumption and healthy 
and unhealthy eating behaviors, sex, area of study, current 
year, education of the head of household, profession of the 
head of household, physical activity, hours of sitting, hours 
of sleep and smoking. A value of p < 0.05 was considered 
significant. To determine the association, the OR values and 
95% confidence interval (95%CI) are presented. The R soft-
ware package "Library (Rcmdr)" was used to perform all the 
analyses.

Results

A total of 4880 university students from the different coun-
tries involved in the study participated. Of the total sample, 
the majority (73.7%) were women and the average age was 
22 years. Of the participants, 67% reported a frequency of 
breakfast consumption every day and 71% were self-reported 
as having a normal nutritional status (Table 1).

As shown in Table 2, a significant association (p < 0.001) 
was observed between the nutritional status of university 
students and the frequency of breakfast intake. Of those who 
consumed breakfast daily, 63.7% were in normal nutritional 
status, while students with overweight and obese reach 
26.4% and 4.2%, respectively.

Table 3 shows a significant association (p < 0.001) between 
the frequency of breakfast intake and all healthy foods and 
meals (consumption of oatmeal/whole grain breads, fruits, 
vegetables, dairy, fish, legumes, dinner and home-cooked meals).

Table 4 shows a significant association (p < 0.001) between 
the frequency of breakfast intake and a lower consumption 
of unhealthy foods, except for the addition of salt to meals. 
In other words, having an optimal breakfast frequency 
decreases the intake of unhealthy foods.

In Table 5, it is observed that the frequency of breakfast 
intake was significantly associated with the perception of 
nutritional status, in model 1 (OR = 0.71 (0.62–0.80)), model 
2 and 3 (OR = 0.82 (0.72 − 0.93)), and then in model 4, this 
association only remains as a trend.

Regarding the associations between breakfast consump-
tion and healthy and unhealthy dietary patterns in partici-
pants of countries in very high human development (Table 
5), a significant association was observed in model 4 (high-
est fit), between daily breakfast consumption and higher oat 
consumption (OR: 0.78 (0.69–0.90)), dairy (OR: 0.71 (0.52–
0.97)), fruits (OR: 0.73 (0.62–0.85)) and healthy dinner (OR: 

0,47 (0,40–0,54)). In unhealthy eating patterns, a significant 
association was observed in the best-fit model between 
breakfast consumption and lower fast-food consumption 
(OR: 0.73 (0.59–0.90)), sugary drinks and juices (OR: 0.80 
(0.68-0.93)) and alcoholic beverages (OR: 0,83 (0,72–0,95)). 
Finally in other variables physical activity (OR:0.76 (0.66–
1.00), sleep (OR:0.69 (0.61–0.79)) and tobacco (OR:0.71 
(0.56–0.91).

In Table 6, the frequency of breakfast consumption was 
significantly associated with perceived nutritional status in 
model 1 (OR = 0.76 (0.65–0.89)), model 2 (OR = 0.88 
(0.74–1.03)), and then in model 3 and 4, this association 
remains only as a trend.

Finally, the associations between breakfast consumption 
and healthy and unhealthy dietary patterns in participants 
from countries with medium-high human development 
(Table 6), a significant association was observed in model 4 
(highest fit), between consumption and higher consumption 
of oats (OR: 0.79 (0.67-0.94)), fruits (OR: 0.69 (0.57-0.83)) 
and healthy dinner (OR: 0.39 (0.32-0.47)). For unhealthy 
dietary patterns, a significant association was observed in 
the best-fit model between breakfast consumption and lower 
consumption of fast food (OR: 0.77 (0.59-0.99)) and sugary 
drinks and juices (OR: 0.80 (0.68-0.93)). Finally, other vari-
ables included physical activity (OR: 0.82 (0.68-0.99)), sleep 
(OR: 0.67 (0.57-0.78)), and tobacco (OR: 0.74 (0.56-0.98).

Discussion

This study aimed to investigate the association of breakfast 
consumption frequency with self-reported nutritional status 
and dietary patterns in Latin American university students. 
The results of the study show that there is a significant asso-
ciation between the frequency of breakfast among university 
students and the perception of nutritional status, this signif-
icance is maintained in the crude model and in the adjusted 
models 2 and 3, but only remains as a trend in the model 
adjusted for lifestyle variables, while breakfast consumption 
had a significant association with healthy and unhealthy 
dietary patterns. An important difference among participants 
from very high-income countries was that, in this group, 
dairy consumption was associated with breakfast consump-
tion, whereas alcohol consumption appeared as a factor neg-
atively associated with breakfast (14, 15). This is probably 
due to the fact that in the case of dairy products, very 
high-income countries such as Argentina, Chile and Costa 
Rica have higher consumption, and in the case of alcohol, 
also high-income countries such as Argentina and Chile, 
university students are exposed to higher consumption (16).

Several studies show that a low frequency of breakfast 
intake is associated with unhealthy eating (4, 17). In addi-
tion, observational studies in schoolchildren (18), adoles-
cents (18–22), university students (23, 24) and adults (25, 
26) have found that not consuming breakfast daily is associ-
ated with a nutritional status of excess malnutrition. 
Systematic reviews and observational studies show that the 
timing of food intake is also related to nutritional status, 
associating late feeding times and not eating breakfast with 
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excess malnutrition (27, 28). Das Graças et  al. (23), in a 
study with Brazilian university students, observed a positive 
association between no breakfast intake and high body adi-
posity in adolescent females (23). In Chile, it has also been 
shown that university students who consume high-calorie 
density breakfasts are obese and have a higher percentage of 
body fat which indicates that the quality of this meal time 
is considerably important (24). Similarly, Beaudry et  al. (29), 
in a longitudinal study in Canada, concluded that university 

Table 1.  Demographic Characteristics of the Sample.

Types of breakfasts

General Optimum Non-optimal Never

n (%) 4880 (100) 3290 (67.4) 1402 (28.7) 188 (3.8)
Age 22,3 22,5 (4.4) 21,9 (3.8) 22,7 (5.0)
Sex
Female 3599 (73,7) 2466 (74.9) 1016 (72.5) 117 (62.2)
Male 1281 (26.3) 824 (25.1) 386 (27.5) 71 (37.8)
Country of origin
Argentina 503 (10.0) 323 (9.8) 147 (10.5) 33 (17.6)
Colombia 275 (5.6) 201 (6.1) 68 (4.9) 6 (3.2)
Chile 378 (7.7) 247 (7.5) 110 (7.9) 21 (11.2)
Costa Rica 586 (12) 432 (13.1) 134 (9.6) 20 (10.6)
Ecuador 674 (13.8) 491 (14.9) 169 (12.1) 14 (7.5)
Guatemala 376 (7.7) 277 (8.4) 90 (6.4) 9 (4.8)
Mexico 1242 (25,4) 746 (22.7) 443 (31.6) 53 (28.2)
Panama 293 (6.0) 191 (5.8) 90 (6.4) 12 (6.4)
Paraguay 257 (5.2) 165 (5.0) 79 (5.6) 13 (6.9)
Peru 283 (5.8) 207 (6.3) 70 (5.0) 6 (3.2)
Uruguay 13 (0.3) 10 (0.3) 2 (0.1) 1 (0.5)
Study area
Art, architecture and design 66 (1.3) 39 (1.2) 22 (1.6) 5 (2.7)
Agricultural and biological sciences 207 (4.2) 151 (4.6) 47 (3.4) 9 (4.8)
Management sciences and economics 156 (3.2) 98 (3.0) 48 (3.4) 10 (5.3)
Health sciences 3110 (63.7) 2143 (65.1) 867 (61.8) 100 (53.2)
Education, social sciences and humanities 198 (4.0) 114 (3.5) 69 (4.9) 15 (8.0)
Engineering and other exact sciences 882 (18.0) 574 (17.5) 271 (19.3) 37 (19.7)
Other 261 (5.3) 171 (5.2) 78 (5.6) 12 (6.4)
Current year
First year 958 (19.6) 636 (19.3) 283 (20.2) 39 (20.7)
Second year 1223 (25.0) 799 (24.3) 366 (26.1) 58 (30.9)
Third year 966 (19.8) 671 (20.4) 262 (18.7) 33 (17.6)
Fourth year 769 (15.8) 507 (15.4) 235 (16.8) 27 (14.4)
Fifth year or more 964 (19.8) 677 (20.6) 256 (18.3) 31 (16.5)
Study head of household
Basic/Incomplete elementary school or lower 327 (6.7) 225 (6.8) 86 (6.1) 16 (8.5)
Basic/complete elementary school 403 (8.3) 263 (8.0) 128 (9.1) 12 (6.4)
Middle school/high school incomplete 400 (8.2) 248 (7.5) 131 (9.3) 21 (11.2)
Middle school/high school complete / incomplete 

technical education
1048 (21.5) 668 (20.3) 335 (23.9) 45 (23.9)

Incomplete university/complete technical 820 (16.8) 566 (17.2) 227 (16.2) 27 (14.4)
Full university education 1253 (25.7) 893 (27.1) 318 (22.7) 42 (22.3)
Postgraduate degree (master’s, doctorate) 629 (12.9) 427 (13) 177 (12.6) 25 (13.3)
Occupation head of household
Minor casual or informal work 281 (5.8) 180 (5.5) 90 (6.4) 11 (5.0)
Unskilled minor/unskilled laborer 697 (14.3) 454 (13.8) 210 (15.0) 33 (17.6)
Skilled worker/micro-entrepreneur 876 (18.0) 564 (17.1) 272 (19.4) 40 (21.3)
Administrative employee/freelance professional 1612 (33.0) 1112 (33.8) 461 (32.9) 39 (20.7)
Medium executive 1226 (25.1) 856 (26.0) 311 (22.2) 59 (31.4)
Senior executive 188 (3.9) 124 (3.8) 58 (4.1) 6 (3.2)
Physical activity
Yes 1624 (33.3) 1216 (37.0) 364 (26.0) 44 (23.4)
No 3256 (66.7) 2074 (63.0) 1038 (74.0) 144 (76.6)
Sitting hours 8,53 (3.20) 8,84 (3.27) 8,92 (3.50)
Sleep (hrs) 7,04 (1.35) 6,82 (1.50) 6,94 (2.05)
Tobacco use
Yes 352 (7.2) 193 (5.9) 140 (10.0) 19 (10.1)
No 4528 (92.8) 3097 (94.1) 1262 (90.0) 169 (89.9)
Self-reported nutritional status perception
Low weight 317 (6.5) 187 (5.7) 118 (8.4) 12 (6.4)
Normal 2948 (60.4) 2096 (63.7) 757 (54.0) 95 (50.5)
Overweight 1390 (28.5) 870 (26.4) 453 (32.3) 67 (35.6)
Obesity 225 (4.6) 137 (4.2) 74 (5.3) 14 (7.5)

Table 2. A ssociation between the Intake of Different Types of Breakfast and the 
Perception of Nutritional Status and Nutritional Status According to BMI.

Types of breakfast frequency

Perception of 
nutritional status Optimum Non-optimal Never P-value

Low weight 187 (5.7) 118 (8.4) 12 (6.4) <0.001
Normal 2096 (63.7) 757 (54.0) 95 (50.5)
Overweight 870 (26.4) 453 (32.3) 67 (35.6)
Obesity 137 (4.2) 74 (5.3) 14 (7.4)
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students during the first year of university unfavorably mod-
ify their eating patterns, decreasing healthy food intake, 
which alters their weight and body composition (29).

On the other hand, a significant association was observed 
in the present study between the frequency of breakfast 
intake and the consumption of oatmeal, dairy products, fruits 
and healthy dinner, considered healthy foods or preparations. 
For example, oat consumption decreases gastric emptying, 
providing a low response to the glycemic index and increases 
the presence of β-glucans, thus contributing to the sensation 
of satiety (30). High satiety promotes adequate food intake at 
later times and control of weight gain. Oats also protect the 
intestinal mucosal barrier, inhibiting intestinal and arterial 
inflammation, decreasing the appearance of atheroma plaque 

(31). Several studies in Latin America show a low frequency 
of breakfast intake in the young adult population (32, 33), 
even showing that university students have a higher intake of 
milk in the first year of university, which decreases in the 
sixth year, with a significant increase in the intake of coffee 
and alcoholic beverages (34). Adequate fruit intake is associ-
ated with lower risk of overweight in college students (35). 
Díaz-Torrente et  al. (36) showed that only 31.5% of Chilean 
university students consumed a portion of fruit at breakfast, 
with higher consumption among women (36).

In relation to unhealthy eating patterns, a significant 
association was found between breakfast intake and lower 
consumption of fast food, sugary drinks and juices, and 
alcoholic beverages. So-called fast food is characterized by 
being rich in saturated fat, trans fat, simple sugars and 
sodium; the presence of saturated and trans fat may be due 
to the presence of fried foods (French fries, nuggets, fried 
hamburgers, pizza, etc.). The meta-analysis by Qin et  al. 
(30), shows that fried food intake increases the risk of car-
diovascular disease (30). In the case of sugary drinks and 
juices, high consumption of which is associated with excess 
malnutrition, as has been observed in studies with children 
and young people (37, 38). Studies show that a high intake 
of sugar-sweetened beverages is associated with lower educa-
tional levels and male adults (39). Latin America and the 

Table 3. A ssociation between the Frequency of Breakfast Intake and Healthy 
Foods.

Types of breakfast frequency

Intake Optimum Non-optimal Never P-value

Oatmeal/whole grain 
breads

3 servings/day 229 (7.0) 55 (3.9) 4 (2.1) <0.001
2 servings/day 605 (18.4) 175 (12.5) 18 (9.6)
1 serving/day 980 (29.8) 388 (27.7) 46 (24.5)
< 3 times/week 948 (28.8) 460 (32.8) 52 (27.7)
Does not consume 528 (16.0) 324 (23.1) 68 (36.2)
Home cooking
3 servings/week 2379 (72.3) 975 (69.5) 128 (68.1) <0.001
2 servings/week 327 (9.9) 188 (13.4) 18 (9.6)
1 serving/week 329 (10.0) 132 (9.4) 21 (11.2)
< 1 time/week 181 (5.5) 81 (5.8) 9 (4.8)
Does not consume 74 (2.2) 26 (1.9) 12 (6.4)
Healthy dinner
Every day 1387 (42.2) 321 (22.9) 63 (33.5) < 0.001
4-6 times/week 336 (10.2) 201 (14.3) 12 (6.4)
1-3 times/week 702 (21.3) 401 (28.6) 42 (22.3)
<1 time/week 454 (13.8) 281 (20.0) 27 (14.4)
Never 411 (12.5) 198 (14.1) 44 (23.4)
Fruit
3 servings/day 440 (13.4) 91 (6.5) 12 (6.4) < 0.001
2 servings/day 906 (27.5) 275 (19.6) 23 (12.2)
1 serving/day 1102 (33.5) 434 (31.0) 55 (29.3)
< 1 time/day 763 (23.2) 538 (38.4) 71 (37.8)
occasional use 0 (0.0) 0 (0.0) 1 (0.5)
Does not consume 79 (2.4) 64 (4.6) 26 (13.8)
Dairy
3 servings/day 217 (6.6) 56 (4.0) 7 (3.7) < 0.001
2 servings/day 860 (26.1) 242 (17.3) 23 (12.2)
1 serving/day 1286 (39.1) 498 (35.5) 41 (21.8)
Less than 1 time/day 0 (0.0) 0 (0.0) 1 (0.5)
occasional use 795 (24.2) 523 (37.3) 79 (42.0)
Does not consume 132 (4.0) 83 (5.9) 37 (19.7)
Legumes
3 servings/week 1096 (33.3) 392 (28.0) 43 (22.9) < 0.001
2 servings/week 855 (26.0) 362 (25.8) 31 (16.5)
1 serving/week 755 (22.9) 324 (23.1) 46 (24.5)
< 1 time/week 441 (13.4) 237 (16.9) 30 (16.0)
Does not consume 143 (4.3) 87 (6.2) 38 (20.2)
Fish
3 servings/week 79 (2.4) 25 (1.8) 4 (2.1) <0.001
2 servings/week 250 (7.6) 105 (7.5) 4 (2.1)
1 serving/week 760 (23.1) 253 (18.0) 29 (15.4)
< 1 time/week 1091 (33.2) 464 (33.1) 54 (28.7)
Does not consume 1110 (33.7) 555 (39.6) 97 (51.6)
Vegetables
2 servings/day 1082 (32.9) 322 (23.0) 40 (21.3) < 0.001
1 serving/day 1073 (32.6) 379 (27.0) 55 (29.3)
½ portion/day 525 (16.0) 299 (21.3) 34 (18.1)
< 1 time/day 0 (0.0) 1 (0.1) 0 (0.0)
occasional use 512 (15.6) 339 (24.2) 41 (21.8)
Does not consume 98 (3.0) 62 (4.4) 18 (9.6)

Table 4. A ssociation between the Frequency of Breakfast Intake and Unhealthy 
Foods.

Intake Types of breakfast frequency

Optimum Non-optimal Never P-value

Sugary drinks or juices
3 servings/day 71 (2.2) 59 (4.2) 17 (9.0) < 0.001
2 servings/day 150 (4.6) 126 (9.0) 20 (10.6)
1 serving/day 401 (12.2) 239 (17.0) 25 (13.3)
< 1 time/day 0 (0.0) 1 (0.1) 0 (0.0)
occasional use 1370 (41.6) 579 (41.3) 61 (32.4)
Does not consume 1298 (39.5) 398 (28.4) 65 (34.6)
Alcoholic beverages
3 servings/day 10 (0.3) 12 (0.9) 6 (3.2) <0.001
2 servings/day 20 (0.6) 9 (0.6) 3 (1.6)
1 serving/day 46 (1.4) 34 (2.4) 11 (5.9)
< 1 portion/day 0 (0.0) 1 (0.1) 0 (0.0)
occasional use 1212 (36.8) 590 (42.1) 69 (36.7)
Does not consume 2002 (60.9) 756 (53.9) 99 (52.7)
Fast Food
3 servings/day 22 (0.7) 11 (0.8) 6 (3.2) 0.001
2 servings/day 40 (1.2) 26 (1.9) 6 (3.2)
1 serving/day 123 (3.7) 94 (6.7) 23 (12.2)
Occasional use 2529 (76.9) 1114 (79.5) 123 (65.4)
Does not consume 576 (17.5) 157 (11.2) 30 (16.0)
Fried Food
3 servings/week 235 (7.1) 157 (11.2) 29 (15.4) <0.001
2 servings/week 314 (9.5) 154 (11.0) 15 (8.0)
1 serving/week 361 (11.0) 187 (13.3) 17 (9.0)
Occasional use 1925 (58.5) 763 (54.4) 94 (50.0)
Does not consume 455 (13.8) 141 (10.1) 33 (17.6)
Salt
I always add 476 (14.5) 189 (13.5) 32 (17.0) 0.3507
I add occasionally 1065 (32.4) 489 (34.9) 57 (30.3)
I do not add 1749 (53.2) 724 (51.6) 99 (52.7)
Sweet snack
3 servings/day 77 (2.3) 25 (1.8) 12 (6.4) <0.001
2 servings/day 303 (9.2) 133 (9.5) 11 (5.9)
1 serving/day 865 (26.3) 327 (23.3) 38 (20.2)
< 1 time/day 0 (0.0) 1 (0.1) 0 (0.0)
occasional use 1370 (41.6) 649 (46.3) 75 (39.9)
Does not consume 675 (20.5) 267 (19.0) 52 (27.7)
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Caribbean, especially Mexico, Chile and Argentina, have the 
highest consumption of sugar-sweetened beverages world-
wide (40), due to this, some of these countries have applied 
a tax on these foodstuffs and use frontal warning seals to 

discourage their consumption (41). With respect to alcohol 
consumption, it was found in a multicenter Latin American 
study that alcohol intake was associated with increased body 
weight (42), waist circumference and neck circumference, so 

Table 5. A ssociation of Breakfast with Perception of Nutritional Status, Healthy and Unhealthy Foods and General Characteristics of the Sample (Very High Human 
Development, n = 1670).

Raw model 1
OR (95% IC)

Model 2
OR (95% IC)

Model 3
OR (95% IC)

Model 4
OR (95% IC)

Perception IN 0,76 (0.66–0.86) *** 0,87 (0.76–0.99) * 0,87 (0.76–1.00) * 0,95 (0.83–1.09)
Oatmeal/whole grain breads 0,77 (0.68–0.88) *** 0,74 (0.67–0.88) *** 0,78 (0.69-0.90) ***
Dairy 0,73 (0.53–0.99) . 0,74 (0.54–1.00) . 0,71 (0.52–0.97) *
Fruits 0,69 (0.59–0.80) *** 0,68 (0.59–0.80) *** 0,73 (0.62–0.85) ***
Vegetables 0,90 (0.76–1.05) 0,90 (0.77–1.06) 0,93 (0.79–1.09)
Fish 1,27 (1.01–1.58) * 1,27 (1.01–1.59) * 1,29 (1.02–1.61) *
Legumes 0,98 (0.86–1.12) 0,98 (0.86–1.12) 0,98 (0.86–1.12)
Homemade food 0,92 (0.80–1.07) 0,93 (0.80–1.07) 0,90 (0.77–1.04)
Healthy dinner 0,45 (0.39–0.52) *** 0,46 (0.39–0.53) *** 0,47 (0.40–0.54) ***
Fast Food 0,73 (0.59–0.90) ** 0,73 (0.59–0.90) ** 0,73 (0.59–0.90) **
Sweetened beverages/juices 0,82 (0.69–0.92) ** 0,80 (0.68–0.92) ** 0,80 (0.68–0.93) **
OH 0,79 (0.71–0.93) ** 0,81 (0.72–0.92) ** 0,83 (0.72–0.95) **
Fried food 0,95 (0.76–1.19) 0,95 (0.76–1.18) 0,99 (0.79–1.24)
Salt 1,01 (0.89–1.15) 1,01 (0.89–1.15) 1,02 (0.89–1.16)
Sweet Snack 0,97 (0.82–1.15) 0,97 (0,82–1,14) 0,95 (0,81–1,19)
Sex 1,02 (0.87–1.18) 1,02 (0.88–1.19)
Area of study 1,06 (0.92–1.22) 1,03 (0.89–1.19)
Current year 1,00 (0.87–1.15) 1,00 (0.87–1.15)
Studies head of household 0,91 (0.77–1.07) 0,91 (0.77–1.07)
Occupation head of household 0,96 (0.80–1.14) 0,97 (0.81–1.16)
Physical activity 0,76 (0.66–1.00) ***
Sitting hours 0,99 (0.97–1.01)
Sleep 0,69 (0.61–0.79) ***
Tobacco 0,71 (0.56–0.91) **

Signif. codes: ‘***`: <0.001 ´**`: <0.01 ´*`: <0.05 ´.´: 0.1.
Raw model: Perception of nutritional status. Model 2: Perception of nutritional status, food and healthy eating behaviors. Model 3: Perception of nutritional status, 

food and healthy eating behaviors, sex, area of study, current year, education of head of household and profession of head of household. Model 4: Model 
3 + physical activity, hours of the day sitting, hours of sleep and smoking.

Table 6. A ssociation of Breakfast with Perception of Nutritional Status, Healthy and Unhealthy Foods and General Characteristics of the Sample (Medium/High 
Human Development, n = 3210).

Raw model 1
OR (95% IC)

Model 2
OR (95% IC)

Model 3
OR (95% IC)

Model 4
OR (95% IC)

Perception IN 0,76 (0.65–0.89) *** 0,88 (0.74–1.03) * 0,87 (0.74–1.03) 0.94 (0.80–1.12)
Oatmeal/whole grain breads 0,78 (0.66–0.92) ** 0,78 (0.66–0.92) ** 0.79 (0.67 − 0.94) **
Dairy 0,81 (0.53–1.20) 0,80 (0.53–1.19) 0,77 (0.50–1.15)
Fruits 0,65 (0.54–0.78) *** 0,65 (0.54–0.78) *** 0.69 (0.57–0.83) ***
Vegetables 0,94 (0.77–1.15) 0,96 (0.78–1.17) 0.98 (0.80–1.20)
Fish 1,34 (1.01–1.76) * 1,36 (1.03–1.78) * 1.37 (1.04–1.81) *
Legumes 0,97 (0.82–1.14) 0,97 (0.82–1.15) 0.96 (0.82–1.14)
Homemade food 0,96 (0.81–1.13) 0,97 (0.82–1.15) 0.94 (0.79–1.11)
Healthy dinner 0,38 (0.31 − 0.46) *** 0,38 (0.31–0.46) *** 0.39 (0.32 − 0.47) ***
Fast food 0,77 (0.59–0.99) * 0,76 (0.59–0.98) * 0.77 (0.59–0.99) *
Sweetened beverages/juices 0,79 (0.65–0.95) * 0,80 (0.66–0.97) * 0,80 (0.68–0.93) *
OH 0,84 (0.72–0.99) * 0,84 (0.71–0.99) * 0.87 (0.73–1.03) .
Fried food 1,03 (0.78–1.37) 1,02 (0.76–1.35) 1.03 (0.77–1.38)
Salt 1,03 (0.88–1.21) 1,03 (0.88–1.21) 1.04 (0.89 − 1.22)
Sweet snack 0,98 (0.80–1.19) 0,97 (0,79–1,18) 0.94 (0.76–1.15)
Sex 1,07 (0.89–1.28) 1.07 (0.89–1.28)
Area of study 1,00 (0.84–1.20) 0.95 (0.80–1.14)
Current year 1,01 (0.85–1.19) 1.01 (0.86–1.20)
Studies head of household 0,98 (0.80–1.20) 0.98 (0.80–1.20)
Occupation head of household 0,86 (0.69–1.09) 0.87 (0.69–1.09)
Physical activity 0.82 (0.68–0.99) *
Sitting hours 0.99 (0.97–1.02)
Sleep 0.67 (0.57–0.78) ***
Tobacco 0.74 (0.56–0.98) *

Signif. codes: ‘***`: <0.001 ´**`: <0.01 ´*`: <0.05 ´.´: 0.1.
Raw model: Perception of nutritional status. Model 2: Perception of nutritional status, food and healthy eating behaviors. Model 3: Perception of nutritional status, 

food and healthy eating behaviors, sex, area of study, current year, education of head of household and profession of head of household. Model 4: Model 
3 + physical activity, hours of the day sitting, hours of sleep and smoking.
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it is considered an obesogenic factor (43); it is also associ-
ated with liver damage (44, 45) and an increased risk of 
some types of cancers (46), such as stomach (47), breast (48, 
49), liver, and esophageal cancer (50). The meta-analysis by 
Wood et  al. (51), reports that an intake above 100 mg of 
alcohol per week was associated with an increased risk of 
cardiovascular disease (51). In addition, a descriptive, 
cross-sectional study conducted in Chilean university stu-
dents from five universities showed an association between 
students who consumed alcoholic beverages on weekends 
and unhealthy dietary patterns, such as a higher intake of 
fried snacks, pizzas, and cookies (52).

Troncoso et  al. (53), in a study of Chilean university stu-
dents showed that they perceive that they do not have a 
healthy diet, stating that the reasons are: inadequate food 
selection and lack of economic resources allocated for this 
item (53). Espinoza et  al. (54), in a study with Chilean uni-
versity students, mentioned that at the time of selecting 
food, students choose unhealthy options, often independently 
of the economic value, since dairy products or fruits have a 
lower cost than soft drinks or foods such as candy, empana-
das and hot dogs, which are sold in university cafeterias or 
in the vicinity of these (54).

Another noteworthy finding in our study is the associa-
tion between breakfast consumption, physical activity, suffi-
cient sleep, and lower tobacco use, all of which are 
risk-reducing factors for chronic diseases (55).

Among the strengths of the study, we can highlight the 
participation of 11 Latin American countries, which provides 
population diversity and broad scope of the study. Validated 
surveys were used, allowing comparison with other studies. 
The large sample of 4,880 university students had similar 
baseline characteristics, which homogenized the sample 
studied. The survey incorporated several questions, allowing 
the analysis of different variables.

Some limitations of the study were that it did not eval-
uate the type of breakfast in university students or the 
foods present at this meal time, which may vary in each 
country, that the nutritional status is self-reported, as well 
as the low participation of men (26%), due to the fact that 
women are the ones who generally respond more surveys. 
As this was an online survey, students without internet 
access could have been excluded. As it is a cross-sectional 
study, only associations and not causalities can be studied.

Conclusion

University students who consume breakfast daily report a 
nutritional status within the normal range, according to 
self-reported BMI (crude model, 2 and 3 of the study) and 
also have a healthier diet, defined by a higher intake of oat-
meal, fruits and healthy dinner, as well as a lower intake of 
unhealthy foods, sugary drinks and juices and fast food. 
Only in countries with high human development, dairy con-
sumption was positively associated, while alcohol consump-
tion was negatively associated. Therefore, it is suggested that 
nutritional interventions be carried out in universities to pro-
mote healthy behaviors, such as eating breakfast.
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