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ABSTRACT
Objective:  To explore the associations between the consumption of three categories of 
ultra-processed food (sugary beverages, sweet, and salty snacks) and body mass index (BMI) among 
Chilean university students. Methods: We conducted a multi-center, descriptive study among 2,039 
students from 6 Chilean universities. Food consumption was surveyed using a validate food survey. 
That height and body weight were objectively measured to calculate BMI for determining weight 
status, and also, tobacco use and physical activity were measured. Results:  An intake equal to or 
higher than 1 serving of sugary beverage a day was associated with greater odds of obesity in 
university students (OR:1.32 [95% CI: 1.00, 1.74]), 2 servings/day (OR: 1.30 [95% CI: 1.04, 1.50]), 
and 3 servings/day (OR: 1.39 [95% CI: 1.05, 1.80]). Neither consumption of sweet nor salty snacks 
(≥1 servings/day) related to differential odds of obesity: (OR: 0.83 [95% CI: 0.42, 1.64]) and (OR: 
1.79 [95% CI: 0.93, 3.41]), respectively. Conclusion:  In a sample of Chilean university students, 
consumption of sugary beverages, and not consumption of sweet or salty snacks, was associated 
with obesity.

Introduction

Obesity is a global problem; 1,900 million people worldwide 
are overweight and 650 million are obese.1 This increasing 
issue is also affecting a particular group of the population: 
university students. In Chile, the country with the highest 
prevalence of obesity among countries of the Organization 
for Economic Co-operation and Development (OCDE),2 
obesity has been steadily increasing among all age groups 
in the last decade.3,4 In the 20 to 29 years old age group, 
24.6% are obese and 35.8% are overweight (60.4%)4 – up 
from 25.1% and 8.7%, respectively, reported in the 2010 
National Health Survey.3

One of the multiple factors contributing to the obesity 
is excessive caloric intake, especially calories coming from 
ultra-processed foods (UPFs). These foods are defined as 
"industrial formulations elaborated from substances derived 
from food or synthesized from other organic sources.”5 UPFs 
are highly manipulated industrial products that contain 
few-to-no whole foods, have a high-energy value, are high 

in saturated fats, sodium, and added sugars, and are easy-to-
serve due to the minimal cooking needed.5 Several studies 
have shown that the intake of UPF is associated with a 
higher obesity risk in all age groups.6–11 However, UPF con-
sumption, especially among children and adolescents, is 
controversial in various countries, which has led to an inten-
sification of government campaigns and labeling regulations 
aimed to reduce consumption.12–14 Chile is listed as one of 
the major consumers of UPF, being ranked seventh world-
wide.5 In addition, a study that analyzed the last National 
Food Survey (2010) mentioned that the highest consumption 
occurred among the youngest participants (aged 18 to 39).3,4

Undergraduate students are considered a high-risk group 
for overweight/obesity, since they often have irregular meal 
schedules, skip breakfast, and have a low intake of fruits 
and vegetables.15,16 These same factors make them prone to 
consume UPF, because of the wide availability, low cost, 
and flavor of UPF. Some authors have considered UPF fla-
vors to be addictive.17,18 University students might consume 
UPF for several reasons, such as: i) food advertising 
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targeting young consumers;19,20 ii) class schedules and long 
study hours, that make it difficult to establish meal sched-
ules;21–23 iii) a limited budget that reduces the possibilities 
of choosing healthy food; iv) the availability of vending 
machines at university facilities and street food in the areas 
surrounding the university;24–26 and v) living far from the 
family home, which may negatively impact the consumption 
of home-cooked meals.27–30 In this respect, it is necessary 
that governmental institutions engage in remedial actions 
that promote healthy eating among all population groups, 
providing universities with the instruments to facilitate 
nutrition education to contribute to the comprehensive train-
ing of professionals.

The relationship between UPF consumption and weight 
status among Chilean university students is still unknown. 
In this regard, the aim of this study was to explore associ-
ations between the consumption of three categories of UPFs 
(sugary beverages, sweet, and salty snacks) and BMI of 
Chilean university students.

Methods

This was a multi-center, observational, descriptive study. 
The sample consisted of 2,039 students from higher educa-
tion institutions located in different geographical regions 
(Northern, Central, and Southern Chile). The following 
universities participated: Universidad de Antofagasta 
(Antofagasta; n = 206); Universidad de Playa Ancha 
(Valparaiso; n = 155); Universidad San Sebastian (Santiago; 
n = 634); Universidad Bernardo O’Higgins (Santiago; n = 135); 
Universidad Autónoma de Chile (with campuses in Temuco 
and Santiago; n = 790); and Universidad Católica de Temuco 
(Temuco; n = 119). Students were invited to participate in 
the study through the institution’s social networks, of which 
1,947 complete all forms. All the participants were informed 
of the scope of the investigation and signed an informed 
consent form that authorized the use of the information 
for scientific purposes. This research was developed accord-
ing to the guidelines of the Declaration of Helsinki regard-
ing research involving human subjects and it was approved 
by the Ethics Committee of the Universidad Católica 
de Temuco.

Assessment of UPF consumption

University students answered questions from a previously 
validated eating habits survey.31 The survey consists of two 
parts: consumption of healthy (nine questions) and unhealthy 
foods (six questions). The two parts are scored using a 
Likert-type scale ranging from one to five points. In this 
study, three questions about unhealthy foods were used to 
evaluate the intake of sugary beverages, sweet, and salty 
snacks: Do you consume sugary beverages or juices? (serv-
ing: 200 cc glass): a) Do not consume, b) Less than once a 
day, c) one serving a day, d) two servings a day, e) three 
servings a day; Do you consume salty snacks like: pizza, 
potato chips, sopaipillas (a deep-fried pastry), Doritos?: a) 
Do not consume, b) Less than once a day, c) one serving 

a day, d) two servings a day, e) three servings a day; Do 
you consume cookies or sweet snacks?: a) Do not consume, 
b) Less than once a day, c) one serving a day, d) two serv-
ings a day, e) three servings a day.

Assessment of BMI

An anthropometric evaluation was carried out to measure 
body weight in kilos and height in meters. Students wore 
light clothing and were weighed using a mechanical scale 
(SECA, Spain) with a maximum capacity of 220 kg and an 
accuracy of 50 g. Height was measured using a measuring 
rod integrated into the scale (SECA, Spain). BMI was cal-
culated dividing body weight by the squared value of height 
(kg/m2). Participants were classified, according to their 
weight status as: healthy weight (≤ 24.9 kg/m2), overweight 
(25.0 to 29.9 kg/m2), and obese (≥ 30 kg/m2), according to 
the criteria of the World Health Organization.32 Only three 
students presented a BMI <18.5 and were classified as 
healthy weight.

The application of the survey and the assessment of BMI 
were performed by nutritionists and researchers trained on 
the application of measurement protocols. Physical activity 
was self-reported and classified as follows: i) performs 
<30 min of physical activity a week (physically inactive); ii) 
performs between 30 and 149 min per week (insufficiently 
active); and iii) performs ≥150 min of moderate or >75 min 
of vigorous physical activity per week (physically active). 
Regarding tobacco use, students reported current tobacco 
use (yes/no).

Statistical analysis

Data tabulation was performed using Microsoft Excel 7.0. 
Arithmetic mean and standard deviation were calculated for 
quantitative variables, as well as absolute and relative fre-
quencies for categorical variables. The Kolmogorov–Smirnov 
test was carried out to determine normality and the Pearson 
correlation test was used to assess the relationship between 
body weight, BMI, and age with the frequency of consump-
tion of UPF. The chi-squared test was used to establish 
differences in proportions (qualitative variables). To analyze 
the factors associated with BMI, a logistic regression model 
was used and the results were expressed as odds ratio (OR) 
with 95% confidence intervals. The dependent variable was 
obesity and the independent variables of interest were intake 
of sugary beverages, sweet, and salty snacks. All models 
adjusted for age, sex, physical activity level, and tobacco 
use. The level of statistical significance was α < 0.05. Data 
were statistically processed using SPSS Statistics 22.0 soft-
ware package.

Results

A total of 1,947 students (22% male) were on average: 
21.6 ± 7.4 years of age, weighed 64.9 ± 11.5 kg, were 
1.64 ± 0.08 m height, and had a BMI of 23.6 ± 3.0 kg/m2 
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(Table 1). Most students (74.6%) had a healthy weight, 21.8% 
were overweight, and 3.6% obese. Nearly, a third of students 
(29.5%) consumed tobacco and 88.9% were inactive/insuf-
ficiently active.

Figure 1A shows the frequency of sugary beverage con-
sumption. Almost 50% of the students reported an intake 
of 1 or more glasses of sugary beverages a day and 10% 
had an intake of three or more glasses a day, with no dif-
ferences by BMI. Figure 1B shows the frequency of con-
sumption of salty snacks; almost 20% of students consumed 
one or more servings of this food per day, with no differ-
ences by BMI. Figure 1C shows the frequency of consump-
tion for sweet snacks; almost 40% of students consumed 
this food on a daily basis, no differences by BMI.

Sugary beverages were positively correlated with body 
weight, BMI, and age (Table 2). Salty snacks were positively 
correlated with body weight and negatively correlated with 
age, while sweet snacks were only negatively correlated 
with age.

Table 3 shows the final logistic regression model between 
UPF and BMI. Intake of one serving a day of sugary beverages 
was associated with higher odds of obesity among the evaluated 
students: OR: 1.32 (95% CI: 1.00–1.74), two servings a day of 
sugary beverages (OR: 1.30 [95% CI: 1.04, 1.50]), and three 
servings a day of sugary beverages (OR: 1.39 [95% CI: 1.05, 
1.80]). Neither intake of sweet nor salty snacks did were sig-
nificantly related to differential odds of obesity.

Comments

The main result of the study indicates that in a large sample 
of Chilean university students an intake equal to or higher 
than a glass of sugary beverage per day was associated with 
obesity. However, consumption of sweet or salty snacks was 
not. In addition, students assessed showed a high consump-
tion of sugary beverages, regardless of their BMI.

Chile ranks first in the world for the consumption of 
sugary beverages33 and seventh with respect to UPF con-
sumption.5 According to a study that analyzed the latest 
Chilean National Health Survey, UPF represents 28.6% of 
total energy intake and 58.6% of added sugar intake.33 In 
addition, sugary beverages are the main contributor of 

sugar in Chilean diets. High consumption of these foods 
has been associated not only with obesity, but also with 
a greater risk of developing cancer34and cardiovascular 
disease;35,36 this fact might be related to adiposity increase.37 
In addition, these foods are readily available, have a low 
cost,38 and are widely publicized in the media, attracting 
the attention of children and youths who are sensitive to 
large-scale publicity campaigns.39 UPF are products of 
high-energy density because they are made up of large 
proportions of added sugars and saturated fats, and, in 
some cases, have a low proportion of water (foods with 
higher crunchiness). Therefore, these foods are very attrac-
tive to the senses, have a low cost, and are widely available 
and many of them are available in large sizes, promoting 
weight gain.40–48

The results of this study are partially in line with the 
current literature, which shows the association of UPF with 
weight gain.10 Nevertheless, previous studies carried out in 
Chile involving students of Physical Education and Sport 
Pedagogy31 and young soldiers43 do not follow this trend, 
probably, because of the their physical activity habits that 
put them in the category of physically active.44 Additionally, 
a cohort study conducted among Brazilian adolescents shows 
that UPF consumption is a marker of an unhealthy diet, 
but did not show an association between UPF consumption 
and an increase in BMI.45

It is interesting to note that, according to the results 
obtained, only sugary beverages consumption was associated 
with obesity, while we did not observe a significant associ-
ation with sweet and salty snack consumption. The variety 
of products considered snacks (both sweet and salty) is 
likely to make it difficult for participants to answer surveys 
(because of the different calorie densities and intake vol-
umes). Thus, students may have under- or over-estimated 
snacks consumption. On the other hand, quantifying sugary 
beverages consumption is relatively easy since the measure-
ment format is well known (glasses/bottles/cans), making it 
simpler to keep a record, because the interviewer adapted 
the measurement indicated by the interviewed to the refer-
ence serving size.

Chile has enforced food labeling regulations that allow 
consumers to identify the high presence of critical nutrients, 
those found often in UPF.14 At present, diverse countries 
are adopting similar mandatory systems of front labeling, 
for example, Peru, Ecuador, and Uruguay, or optional label-
ing that occurs in many European countries. This additional 
information could help university students choose healthier 
foods. New requirements have led the industry to reformu-
late products to reduce calories, saturated fat, sugar, and 
sodium.49 This strategy is expected to have a medium- to 
long-term impact on the population’s buying and eating 
behaviors, especially among those who are more likely to 
consume UPF, such as children and youth. Besides poten-
tially promoting the development of obesity, a diet rich in 
UPF might alter the microbiota,47 leading to intestinal dys-
biosis. This alteration may favor the development of chronic 
diseases, which is a different mechanism than one associated 
with adiposity increase.46,47

Table 1.  Sample characteristics (n = 1,947).

Mean (SD) Minimum Maximum

Age (years) 21.4 (2.7) 18 39
Body weight (kg) 64.9 (11.5) 40 120
Height (m) 1.64 (0.1) 1.45 1.95
BMI (kg/ m2) 23.6 (3.0) 16.2 38.7
Weight status N (%)
Normal 1453 (74.6%)
Overweight 424 (21.8%)
Obese 70 (3.6%)
Physical activity
Physically inactive 370 (19%)
Insufficiently active 1361 (69.9%)
Physically active 216 (11.1%)
Current smoker
Yes 574 (29.5%)
No 1373 (70.5%)

SD: Standard deviation; BMI: body mass index.
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Figure 1. F requency of consumption of ultra-processed foods according to weight status (%).
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Among the strengths of this research we can point out 
the application of a validated survey designed for university 
students; the contribution of data about the association of 
UPFs with BMI, which was previously unknown, and the 
number of participants who come from different geograph-
ical regions of Chile.

Limitations

The primary weaknesses include the study design, which 
prohibits establishing a causal relationship, and having a 
non-representative sample, which makes extrapolation to the 
larger university population difficult. In addition, the 
self-reported nature of UPF intake, and low recruitment of 
overweight and obese students, reduces external validity. 
Finally, the study design did not allow us to determine the 
impact of calories and nutrients such as fats and sucrose. 

Future research should include the analysis of dietary habits 
over time, as well as the development of interventions capable 
of demonstrating the implications of UPF on the weight status.

Conclusions

High consumption of sugary beverages was associated with 
obesity in Chilean university students evaluated, while the 
consumption of sweet and salty snacks did not have a sig-
nificant impact on their BMI. We also observed a positive 
correlation between the consumption of sugary beverages 
with body weight and BMI, and between salty snacks with 
body weight, while there was a negative correlation between 
sugary beverages, sweet, and salty snacks with age. Higher 
education institutions need to promote the healthier envi-
ronments. For example, they may start by restricting the 
sale of sugary beverages, educating students about diet and 
encouraging physical activity through complementary 
courses, as the university period should contribute to com-
prehensive training of students.
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