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Abstract

Eating behavior of students is a major concern given the prevalence of chronic diseases
associated with unhealthy food preferences, such as ultra-processed foods, which are
characterized by wide availability, extensive marketing and advertising efforts and affordable
prices. At the same time, the proximity of the vendors of such food products to university
campuses and the students' financial constraints make this type of consumption exacerbate
the pressure on the health care system and generate long-term negative effects on the health
of students, future contributors to the labor market.

This study differs from previous research by using a multimodal methodological approach,
analyzing the relationship between food supply and demand in the vicinity of the university
campus. The investigation examines the correlation between students' food preferences with
the distribution of food suppliers, providing a detailed insight into how accessibility, pricing,
and commercial strategies influence food choices.

The results of the study indicated a preferential consumption of ultra-processed foods over
healthy foods due to both their lower cost and to the presence of numerous vendors selling
such food products in the vicinity of the campus. It was also observed that healthy foods were
consumed more frequently outside the hours spent at the university, suggesting that the food
environment on campus can be influenced by the university through a specific strategy to
raise awareness about the risks associated with the consumption of ultra-processed foods,
thus, towards healthier eating.

* Corresponding author, Liviu Marian Matac — email: liviu.matac@cig.ase.ro
@ This is an Open Access article distributed under the terms of the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in
Ei any medium, provided the original work is properly cited. © 2025 The Author(s).
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The study contributes significantly to our understanding of the impact of socio-economic and
cultural factors on students' food preferences, offering insights into their vulnerability to
ultra-processed food supply. In addition, it highlights the existing gaps in food policies and
puts forward recommendations with the aim of promoting healthy eating behavior by means
of diversifying the offer and optimizing accessibility for the consumption of healthy
products. Furthermore, it enhances the body of literature in this particular field.

Keywords: Eating behavior, university campus, students, food supply, ultra-processed
foods, Bucharest University of Economic Studies.

JEL Classification: 10, 11, 111, 112, 123

Introduction

In the context of the transition to an independent living, students' eating patterns may develop
problematic features, especially when it comes to consumption of ultra-processed foods
(UPF), which in the long run can have a negative impact on their health and work
productivity. The increased accessibility of ultra-processed foods with high calorie density
and low nutritional value contributes to increased risks of chronic diseases, while the
proximity of food outlets selling such products and the social and economic constraints
intensify these risks, thereby limiting the adoption of a healthy lifestyle. Fondevila-Gascon
et al. (2022) and Pop, lorga and loan (2018) also state that the fast-paced nature of students'
lives and financial constraints contribute significantly to the consumption of UPF among
students and draw attention to the lack of nutrition education and strategies to reduce the
consumption of this type of food on university campuses. Universities can become key
players in promoting healthy and sustainable eating habits only if they prioritize or focus on
implementing policies to diversify the offer and increase access to healthy food, as well as
through nutrition education initiatives that can help improve students' eating habits. The
purpose of the research was to analyze how the proximity of food vendors and financial
constraints influence the students' eating behavior.

This study provides significant contributions from two different perspectives — theoretical
and applied. On a theoretical level, the research extends the literature by integrating the
economic, social and commercial determinants of the UPF consumption, focusing on the role
of marketing and financial constraints as major factors in students' food preference decisions.
From an applied perspective, the study provides essential information for the development
of public policies in order to regulate the food supply on university campuses and to promote
nutrition education. At the same time, the results may contribute to the implementation of
institutional interventions, such as diversifying the supply of healthy foods and creating
effective nutrition information strategies for students. Thus, this study makes a valuable
contribution to the understanding of the determants of the students' eating behavior, with
practical implications for improving the accessibility of healthy foods and in developing
sustainable intervention strategies.

Subsequently, the article shifts focus to the literature review, providing an in-depth analysis
of representative studies in the field, addressing issues such as the definition, classification,
and determinants of ultra-processed food consumption. Subsequently, the research
methodology is outlined in detail, highlighting the proposed objectives, the research
questions and the design used to address them, followed by results and discussions. In
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conclusion, the main findings of the study are analyzed, highlighting both its practical and
theoretical implications, and its limitations, thus providing a comprehensive framework that
serves as a foundation and guide for future research directions.

1. Review of scientific literature

Although numerous studies have analyzed the negative impact of ultra-processed food (UPF)
consumption on students' health, the interaction between food supply and demand on
university campuses remains an under-explored topic. International studies on analogous
samples of students, conducted in countries such as Greece, the United States and Brazil,
have revealed similar trends in ultra-processed food consumption among students,
highlighting their negative health impact and the strong correlation between the high
accessibility of ultra-processed food, financial constraints and the supply of food vendors in
the area of university campuses (Tirodimos et al., 2009; Pultz et al., 2016; Ahmed et al.,
2022). Therefore, within the literature review in this field, we will highlight the contribution
of several important authors in connection with the factors that may influence students' eating
behavior on the university campus.

Monteiro et al. (2019) have defined UPF as industrial food products, mostly composed of
modified ingredients and additives, undergoing extensive refining processes to improve their
taste, texture and shelf life. These foods are often described as foods high in calories, sugar
and fat, low in fiber and micronutrients, promoting "empty calories” and having a negative
impact on health, such as: carbonated drinks, snacks, sweetened cereals, frozen meals, etc.
(Monteiro et al., 2019; Mititelu et al. 2024).

Food processing can yield significant benefits, such as extending shelf life and improving
the bioavailability of certain nutrients (Evrendilek, 2018). For example, pasteurization of
milk or fortification of flour with folic acid has reduced the prevalence of diseases such as
spina bifida (Atta et al., 2016; Molto-Puigmarti et al., 2011). However, excessive processing
may deteriorate nutritional quality, leading to loss of vitamins and minerals and increased
additive content. Nevertheless, this food category has become pervasive in student diets.

Traditional dietary patterns are gradually being replaced by diets based on industrialized
products, particularly in low- and middle-income countries, where the low cost of UPF
coupled with aggressive marketing make them an attractive option (Monteiro, et al., 2013).
In Romania, this transition is exacerbated by urbanization, limited accessibility of healthy
foods and financial constraints experienced by the population, especially among students
(Pop, lorga, si Ioan, 2019; Mititelu, et al. 2024; Bilbiie et al., 2021; Cazacu, Caraba and
Dimisiano, 2023).

One of the most widely used food classification methodologies is the NOVA system
(Framework for grouping foods according to the extent and purpose of the processing they
undergo. This system has been used worldwide in nutrition and public health research,
policies, and guidelines as a tool for understanding the health implications of different foods),
which divides foods into four categories, ranging from unprocessed (group 1) to ultra-
processed (group 4) (Monteiro et al., 2016). Other systems, such as ICIF (International Food
Information Council, USA) and Siga (Siga Index is a classification system for processed
foods developed in France. It is based on the degree of processing and nutritional quality of
foods, using a holistic and reductionist approach) proposes various approaches, yet it results
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in a lack of consensus. For example, bread can be classified differently, ranging from
processed to ultra-processed, depending on the use of additives or fats (de Araujo et al.,
2022). Criticisms of NOVA include the complexity of definitions and confusion among
consumers with regard to food classification (Jones, 2019). The Siga system offers a more
practical approach aimed at supporting both the food industry and consumers (Sadler et al.,
2021). However, methodological divergences have the effect of limiting the applicability of
these classifications in public policy implementation.

The literature highlights a consistent correlation between high UPF consumption and
influence on health outcomes, including obesity, cardiovascular diseases, cancer, type 2
diabetes mellitus, metabolic syndrome, anxiety, asthma, autism, etc. (de Araujo, et al. 2022).
For example, Mendonga et al. (2016) reported a 26% higher risk of obesity among consumers
of UPF compared to those consuming minimally processed foods. Ultra-processed foods also
contribute to increased exposure to harmful substances, such as acrylamide and bisphenol A,
which are linked to cardiometabolic and endocrine risks (Hall et al., 2019). At the same time,
these foods are characterized by high calorie density which in turn encourages overeating
(Forde, Mars and de Graaf, 2020).

Despite documented risks, consumers remain confused when it comes to identifying UPF,
and ICIF (International Food Information Council, 2024) studies show that only one third of
consumers are acquainted with the term "ultra-processed”. Confusion is compounded by
aggressive marketing and ambiguity in how foods get classified (Derbyshire, 2019).

In Romania, the significant shortage of nutritional knowledge contributes to suboptimal food
choices (Mititelu et al., 2024), while aggressive marketing, focused on promoting ultra-
processed foods, plays a pivotal role in the intensification of their consumption. The same
authors have shown that advertising creates false perceptions of nutritional value, thereby
encouraging the consumption of products that are rich in sugar, fat and salt, while
promotional offers on university campuses help strengthen UPF addiction of young students
(Mititelu et al., 2024).

In order for universities to implement effective strategies to encourage the consumption of
healthy foods, it is essential to consider psychological, economic, and social factors that
influence food choices and may undermine the adoption of balanced nutritional habits, such as:

e Aggressive marketing strategy: Intensive advertising, strategic positioning of
products on store shelves, attractive prices, flavors and packaging of UPF make products rich
in sugar, fat and salt to be promoted as affordable, convenient and modern, generating the
desire for immediate consumption (Swinburn et al., 2019; Kalog, 2022; Sogari et al., 2018).
These issues are relevant in explaining why ultra-processed foods are preferred by students,
even when they are aware of the negative health effects.

e Location and offers of food vendors in the vicinity of university campuses: Cafés,
fast food outlets and confectioneries in the close proximity of the university are strategically
located and promoted in social networks (Swinburn et al., 2019), in order to ensure a constant
influx of consumers, attracting students with promotional offers and streamlined menus and
thus enhancing the frequency of UPF consumption. Food availability on university campuses
has proven that the university food environment directly influences the types of food students
consume. Universities that impose restrictions on the sale of ultra-processed products and
promote healthy alternatives have been able to significantly reduce the consumption of UPF.
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In Romania, however, studies by Pop et al. (2019) indicate that the number of ultra-processed
product vendors in the vicinity of campuses is significantly higher than the number of healthy
food vendors, explaining why students have limited access to healthy options.

e Academic stress, social pressures, and lack of time contribute to impulsive food
choices (Saha, Al Mamun, & Kabir, 2021). In this context, UPF are perceived as expeditious
and affordable solutions, to the detriment of nutritionally balanced meals (Georgescu et al.,
2020).

e Social influence and cultural norms on campus influence food preferences by
adopting collective habits and group pressures. Eating fast food and drinking carbonated
beverages is frequently regarded as a social activity, which increases the temptation for this
type of food (Scaglioni et al., 2018). Moreover, the adoption of Western diets abundant in
processed products is closely associated with the enticement perpetuated by contemporary
food markets. (Mititelu et al., 2024).

e The economic impact and affordability make ultra-processed foods typically more
affordable than healthy alternatives, making them more appealing to students with limited
budgets. Low-income students give preference to cheap and convenient foods, which are
often UPF, providing a cheap and convenient source of energy, but with low nutritional
value, explaining the economic motivation behind students' nutritional choices (Darmon and
Drewnowski, 2015; Nistor, 2014). In a context where students have limited financial
resources, the price of products plays a critical role in consumption decisions. Mendonca et
al. (2016) have demonstrated that subsidizing healthy products and taxing ultra-processed
products can change food preferences, but such policies do not exist in Romania.

University campuses are centers of intense consumption, where food supply varies between
fast-food restaurants, processed food vending machines, and emerging healthy food initiatives.
This diversity is indicative of both the need for convenience, especially during periods of
academic stress during exams (Kalog et al., 2022), and to health and sustainability concerns
(Pulz et al., 2016). However, the ease with which ultra-processed foods can be accessed due to
proximity and low prices (Roy, et al., 2019) contributes to their frequent consumption, with
negative health effects (Almoraie et al., 2024). Therefore, a healthy food environment in the
proximity of universities is particularly important, given that students spend a large part of their
time on campus and have direct access to the various food options available in the area.
Furthermore, the accessibility of healthy food offers is a challenge, underscoring the imperative
to prioritize the development of food environments that foster balanced nutritional habits and
overall health of students (Cazacu, Caraba and Dimisiano, 2023).

Students in Romania are faced with a "food duality”, oscillating between the convenience
associated with UPF and the growing interest in healthy eating, especially among those
informed about the impact of nutrition on health (Boariu et al., 2024). However, this balance
is significantly impacted by the diminished accessibility of healthy foods and the higher costs
associated with them.

The literature review highlights that previous studies have focused on either individual
consumer preferences or the impact of the UPF on health, but have not thoroughly examined
or explored in detail the interaction between the offer of food vendors and the students' eating
behavior. This research gap highlights the need for an approach that integrates both the
consumer perspective and the economic and commercial factors that determine the
accessibility of food products in the academic environment.
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2. Research Methodology

In addition to extending the theoretical framework, the study makes a significant
methodological contribution by adopting a mixed-method approach, which combines the
spatial analysis of the distribution of food vendors with a quantitative study of students'
eating behavior. Through this methodology, the research provides an integrated and detailed
insight into the factors that determine the consumption of UPF on university campuses, thus
providing a sound empirical basis for the development of public policies and intervention
strategies to promote healthier food alternatives among students.

2.1. Objectives of the Study

The study aims to investigate the food preferences of students in relation to the food supply
available in the vicinity of the university campus of the Bucharest University of Economic
Studies (ASE), with the following main objectives:

o Assessment of students' eating behavior, with a particular focus on UPF.
e Analysis of the impact of financial constraints on eating behavior.

o To determine the diversity and accessibility of food supply in the area of the university
campus.

In order to achieve these objectives, a multimodal methodological approach was used for a
detailed assessment of the factors influencing students' eating behavior. A structured
questionnaire was administered to a sample of 574 students of the Bucharest University of
Economic Studies, aimed at analyzing food preferences, the perception of food accessibility
and the impact of financial constraints on food choices. The following questions were posed
in this context:

o What are the differences between students' eating behavior while on campus and their
general eating habits?

e How do financial constraints influence students' food consumption and eating
behavior?

e How does the food offer near the ASE Bucharest university campus influence
students' preferences for ultra-processed foods in relation to healthy ones?

At the same time, a spatial analysis of food vendors was conducted within a 600-meter
perimeter around the investigated university campus, identifying the share of ultra-processed
products compared to healthy alternatives. The data obtained were analyzed using statistical
t-test and ANOVA test in order to determine the relationships between variables and the
statistical significance of the results, as well as descriptive and comparative analysis methods
to gain relevant insights into the eating behavior of the students under review. This analysis
contributes to the understanding of the dynamics of students' eating behavior and aims to
provide an empirical basis for the practical and theoretical implications of the research,
providing recommendations for strategies to improve access to healthy food options and
tailored educational interventions.

2.2. Local Context

Romania, located in south-eastern Europe, is a country undergoing an economic transition,
characterized by regional and socio-economic disparities, which significantly influence the
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lifestyles and eating behaviors of the population. Bucharest, the country's capital and largest
city, is an important economic, cultural and educational center, hosting the University of
Economic Studies (ASE), one of the most prestigious higher education institutions in
Romania, providing a relevant framework for investigating eating behavior and determinants
of food preferences among students.

2.3. Study Design

The study, of an observational and exploratory nature, used a multimodal methodology,
providing a comprehensive and detailed insight into the eating behavior of students. This
approach integrated self-reported data by participants with information about the food offer
available in the vicinity of the university campus of the Bucharest University of Economic
Studies (ASE). The methodology included the administration of a structured questionnaire,
supplemented by a field-based study aimed at identifying the main food vendors in the
campus area. This methodological combination enabled a comprehensive analysis of the
factors influencing the eating behavior of students.

2.4. Data Gathering
2.4.1. Questionnaire Data Gathering

A structured questionnaire was developed and administered online via the Google Forms
platform, between October 12 and November 20, 2024 and sent to the institutional email
address of the students enrolled in the study. The selection of this platform was predicated
on its efficiency, allowing automatic data collection and storage for real-time analysis, as
well as its accessibility, facilitating the expeditious dissemination of the questionnaire via
email, direct link and QR code. In addition, the platform ensured the confidentiality of
participants' responses through encryption and security. The questionnaire was accompanied
by the procedure for obtaining informed consent, based on the ethical norms and principles
regarding research on human subjects, according to international legislation, and the study
was approved by the Dean of the Faculty of Agrifood and Environmental Economics of the
Bucharest University of Economic Studies, by means of ethics approval no. 3713/November
26, 2024. The questionnaire included 18 closed-ended questions:

e Socio-demographic data (10 questions).

o Likert-type complex question about 12 preferences related to healthy food
consumption on campus (AS1).

o Likert-type complex question about 19 preferences related to ultra-processed food
consumption on campus (AUP1)

o Likert-type complex question about 12 preferences related to healthy food
consumption in general (AS2).

o Likert-type complex question about 19 preferences related to ultra-processed food
consumption in general (AUP2).

o Likert-type complex question about accessibility to 11 types of food retailers.
o Likert-type complex question about the price-quality ratio at 11 types of food retailers.

e Two questions related to respondents' views in relation to the ASE canteen and
nutrition education.
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The measurements were carried out using a seven-step Likert scale, adapted to the specifics
of the questions in the questionnaire. Participants' inclusion criteria are shown in Table 1.

Table no. 1 Participants' inclusion criteria
Affiliation Participants in the study are active ASE students at the time of the research.
Location Participants attend classes on the ASE campus, analyzed in relation to the food
supply in the vicinity
Volunteering | Participation was voluntary, based on informed consent.
Accessibility Participants have access to an internet-connected device to complete the online
questionnaire.

Prior to the final implementation, the instrument underwent a preliminary testing process on
a sample of convenience (n=10), distinct from the main sample, consisting of students with
socio-demographic characteristics similar to those of the final sample, with the objective of
assessing the clarity of the questions and instructions. Based on the feedback obtained, the
questionnaire was subjected to a process of refinement and optimization with a view to
ensuring its validity and comprehensibility. Out of the 586 questionnaires collected, those
that did not meet the inclusion criteria were excluded, resulting in a final number of 574
questionnaires accepted for analysis (response rate higher than 90%).

2.4.2. Sample Description

The study sample included 574 ASE students (N = 574) aged between 20 years and 27 years.
In terms of accommodation, 46.3% of students live with family members, 21% in student
dormitories and 32.7% in rented apartments. The daily budget allocated for meals on days
with university activities was less than 2 euro for 5.9% of students, between 2 and 6 euro for
47%, between 6 and 10 euro for 30.7%, between 10 and 14 euro for 10.3%, between 14 and
20 euro for 4.4%, between 20 and 30 euro for 0.3%, and more than 30 euro for 0.7% of
participants. With respect to geographical background, 72.5% of students hail from rural
areas, 26% from urban areas and 1.6% from other countries.

The distribution of participants according to the locations where the courses were held
indicates: 46.9% attended classes held in the lon N. Angelescu building, 7.7% the Virgil
Madgearu building, 24.2% the Victor Slavescu building and 21.3% the Paul Bran building.
The sample size was checked using an online calculator (MyPinio, n.d.) which indicated a
minimum required sample size of 384 participants to ensure a level of significance of 0.05.

2.4.3. Field Study Data Collection

The data on food vendors in the vicinity of the ASE University campus were collected using
the Google Maps and Google My Maps applications, which provide an appropriate
framework for establishing the areas of analysis (Figure no. 1) and checking the details in
the field. Using Google My Maps, the study areas were delimited in an area of 600 meters
around the buildings lon N. Angelescu (red color), Virgil Madgearu (green color), Victor
Slavescu (yellow color) and Paul Bran (blue color), a distance selected to ensure accessibility
on foot in about 7-8 minutes, according to the recommendations of the scientific literature
(Hliescu, C., 2021) (Figure 1). Subsequently, Google Maps was used to accurately ascertain
distances and to assess the average prices of products offered by identified vendors.
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Figure no. 1 Positioning and analysis areas for the four buildings
of the ASE University campus
(Ton N. Angelescu - red, V. Madgearu - green, V. Slavescu - yellow, Moxa - blue)
Source: Google Maps

The study was structured in three main stages: vendor identification, data validation and price
estimation. The identification included the registration of all food establishments in the
vicinity of the ASE campus, including restaurants, fast-food outlets, shops, cafes, cafeterias,
confectioneries, pastry shops and bars (Figure no. 2).

60.00% 002

49.52%
40.57%
40.00%
21.27%
20.00% .
0.00%
Angelescu Madgearu Slavescu Moxa

Figure no. 2 Distribution of Food Vendors

The field checks confirmed the accuracy of the locations and information collected, thereby
consolidating the database. In the final step, prices were estimated based on available menus
and reviews, calculating the minimum cost for a complete meal. A total of 212 food vendors
were identified, and the information collected was consolidated into a database, which was
subsequently used for detailed analysis.

3. Results
3.1 Data Analysis

The quantitative data collected were processed using SPSS 26 software, applying descriptive
and comparative analysis methods to gain relevant insights into food behavior, financial
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constraints and food vendors in the vicinity of the ASE university campus. Descriptive
analysis was employed to evaluate the socio-demographic characteristics of participants and
their perceptions of food establishments and to describe food supply in the area of the ASE
university campus.

The t-test for correlated samples was applied to examine the relationships between
categorical variables, and the ANOVA test was used to identify significant variations
between groups of students. The Shapiro-Wilk test was used to verify the normality of the
distribution of the collected data, thereby ensuring the validity and accuracy of the
interpretation of the results. The threshold of statistical significance used for all tests applied
in this study was set at p < 0.05, except for the Shapiro-Wilk test, where a distribution of a
quantitative variable is deemed normal if p > 0.05. The normality analysis revealed that the
variables included in the study follow a normal distribution.

For the validation of the questionnaire items and constructed variables, the Cronbach's alpha
coefficient was calculated, with an acceptable minimum value of 0.70. The internal
consistency of all the variables of interest exceeded this threshold, demonstrating good
reliability of the measuring instruments. The Cronbach's alpha index for the AS1 variable
(healthy food 1) was 0.78; for the ultra-processed food variable 1 (AUP1), during periods
spent on campus = 0.88; for the accessibility variable = 0.83; for the quality-price variable =
0.86; for the AS2 variable (healthy food 2), 0.75; for the ultra-processed food variable 2
(AUP2), 0.85. These results serve to validate the robustness and internal consistency of the
instruments used in the research.

3.2. Analysis of the Administered Questionnaire

To assess whether the research question: What are the differences between students’
eating behavior while on campus and their general eating habits? is statistically
supported, the Student's t-test for related samples was used. The test results confirmed that
there was a substantial difference between AS1 and AS2 and AUP1 and AUP2 scores,
respectively.

According to the analysis, (Table no. 2), students reported a higher consumption of healthy
food (AS) outside class hours, with a mean of 14.585, for t(573) = 34.080, p < 0.001. At the
same time, the consumption of UP food was higher outside class hours, with a mean of
16.861, for t(573) = 23.119, p < 0.001.

Table no. 2 Pair sample Student's t-test results

Variables analyzed Mean | Standard | t-test Degree of | Sig*
deviation freedom

AS2 vs. AS1 14.585 10.253 | 34.080 573 0.001

AUP1 vs. AUP2 consumption | 16.861 17.473 23.119 573 0.001

“Note: Sig = statistical significance threshold

Thus, in response to the research question, it can be concluded that students consume healthy
food (AS) to a lesser extent during the academic program, whereas ultra-processed food
(UPF) is consumed to a greater extent both during and outside the academic program. The
results indicate a general preference for ultra-processed foods at the expense of healthy foods,
emphasizing the need for interventions aimed at cultivating a balanced eating behavior.

To analyze the research question: How do financial constraints influence students' food
consumption and eating behavior?, the ANOVA test was applied to compare food
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consumption scores according to the budget allocated by students for meals served during
classes. The findings of the analysis indicate statistically significant differences between the
groups analyzed for the variables of interest. (Table no. 3)

Table no. 3 ANOVA Results

Variables Sum of Degree Mean of Fisher's | Sig*
analyzed squares of squares exact
freedom test
AS1 Between 2897.134 6 482.856 3.276 | 0.004
groups
Between 83581.883 567 147.411
groups
Total 86479.017 573
AUP1 Between 7585.203 6 1264.200 3.576 | 0.002
groups
Intra groups 200446.729 567 353.522
Total 208031.932 573 482.856

“Note: Sig = statistical significance threshold

For the variable, AS1, the F value = 3.276 for p = 0.004 confirms the existence of significant
differences between groups of students, suggesting that the available budget influences
healthy food consumption choices. Similarly, for the AUP1 variable, the F value = 3.576 for
p = 0.002 highlights significant differences between groups, indicating that the budget
available for meals during class hours is conducive to the consumption of ultra-processed
food.

The Tukey's LSD Post-hoc test was employed to identify significant differences between
groups according to the budget allocated for meals. The results of the analysis indicate that
students with higher budgets consume both healthy food (AS) and ultra-processed food
(UPF) in a higher proportion (Table no. 4)

Table no.4 LSD post-hoc test results

AS1 UP1

Meal [Meal Mean | Standard | Sig. |Meal |Meal Mean |Standard| Sig.

budge budget |difference | error budget |budget | difference error

t (EUR) (EUR) |(EUR)

(EUR)

<2 6-10 -4.666 2.274 0.041 | <2 10-14 | -9.339 4.048 0.021
10-14 -6.426 2.614 0.014 14-20 | -12.321 4.954 0.013
14-20 -8.806 3.199 0.006 | 2-6 10-14 | -5.792 2.699 0.032
>25 -13.706 6.418 0.033 14-20 | -8.774 3.928 0.026

2-6 6-10 -2.471 1.173 0.036 | >30 <2 34.691 9.939 0.001
10-14 -4.231 1.743 0.015 2-6 31.144 9.469 0.001
14-20 -6.611 2.537 0.009 6-10 28.795 9.507 0.003

Note: Sig = statistical significance threshold 10-14 | 25.352 9.715 0.009

14-20 | 22.370 10.125 | 0.028

These findings provide a response to the question of the study, indicating that the budget
influences the total amount of food consumed, however the size of the budget does not
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significantly influence preferences for AS and UPF. This underscores the complexity of the
factors that determine the food choices of students, which can be attributed to an escalating
interest in ultra-processed foods, characterized by ease of consumption and attractiveness of
taste.

In terms of dining at student canteens, merely 3.7% of students eat daily at ASE canteens
(Moxa and Cihoschi), with the majority (66%) claiming too short breaks between classes as
the main obstacle. In order to enhance the quality of food consumption among students,
participants suggest measures such as the introduction of nutrition education courses
(36.9%), the implementation of a mandatory lunch break (21.8%) and subsidies for healthy
food (15.3%). These proposals indicate the need for integrated institutional interventions to
improve students' eating behavior.

The analysis of students' perception of food vendors, based on distance and value for money
criteria, reveals notable differences in relation to vendors in the proximity of ASE campuses.
For the analysis, the last three steps of the Likert scale were summed to compute the
frequency of responses.

e Students in the lon N. Angelescu building consider bakeries and grocery stores to
be the most affordable both in terms of distance and value for money. Cafés are held in high
regard due to their proximity, while canteens are considered appropriate from a value-for-
money standpoint.

e Students attending classes in the Virgil Madgearu building consider bakeries the
most appropriate from both perspectives, while grocery stores and fast-food outlets are
preferred for their proximity. Canteens and cafés are perceived as favorable in terms of value
for money.

¢ Students in the Victor Slavescu building identify canteens and grocery stores as the
most affordable both in terms of distance and value for money. Cafés are held in high regard
due to their proximity, while bakeries are considered appropriate from a value-for-money
standpoint.

¢ Students attending classes in the Paul Bran (Moxa) building consider canteens and
cafés the most appropriate from both perspectives. Grocery stores are preferred for their
proximity, and confectioneries are highly regarded for their value for money.

The overall perception indicates that grocery stores and bakeries are considered the most
appropriate from both perspectives (55.10% and 68.20%). Canteens are valued mainly for
their value for money (79.90%) and cafés are preferred due to their proximity (85%) (Table
no. 5).

Table no. 5 Students' perception of food vendors

Vendor Perlceptlon Angelescu Madgearu Slavescu Moxa Entire
tem campus

Bar Distance 36.70% 22.3%
Quality-price 15.90% 15.9%

Restaurant Distance 39.80% 34.10% 58.90% 29.50% 41.9%
Quality-price 27.10% 34.00% 28.70% 26.20% 27.9%

Coffee shop Distance 84.40% 43.20% 85.00% 73.70% 82.9%
Quality-price 52.00% 93.10% 46.00% 50.80% 49.7%
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Vendor Perception Angelescu Madgearu Slavescu Moxa Entire
Item campus

Cafeteria Distance 40.90% 34.10% 82.70% 73.70% 57.5%

Quality-price 71% 79.60% 74.90% 73.80% 73%

Sweets Distance 36.00% 38.60% 43.10% 54.10% 35.9%
shop Quality-price 30% 34.10% 29.40% 52% 30.7%
Fast-food Distance 61.00% 61.40% 41.80% 35.20% 50.8%
Quality-price 39.80% 43.20% 30% 36.10% 36.9%

Grocery Distance 68.70% 81.90% 64.80% 74.60% 70.0%
store Quality-price 55.10% 55% 48.90% 48.50% 52.1%
Bakery Distance 86.60% 93.20% 57.60% 43.50% 70.9%
Quality-price 65.00% 68.20% 54.00% 40.20% 57.3%

These findings indicate that perceptions of the accessibility of food vendors vary
significantly depending on the location of the courses, which highlights the importance of
tailoring the food offers to the specific needs of the students in each building.

3.3. Field Study Analysis

In order to analyze how the food offer near the university campuses of ASE Bucharest
influences students' preferences for ultra-processed foods over healthy food, a field study
was conducted. This approach allowed direct assessment of the relationship between food
availability and students' eating behaviors, providing a detailed insight into the determinants
of their food choices.

212 food vendors have been identified in the vicinity of the ASE University campus, offering
a variety of food products, ranging from ultra-processed options to fresh food. The average
cost of a meal at these vendors has been estimated at EUR 9.20, with a standard deviation of
EUR 5.59, suggesting significant price variability by product type and vendor. This diversity
is indicative of a wide range of food options available, tailored to the different needs and
budgets of students.

The distribution of food vendors includes restaurants, cafés, grocery stores and mini-markets,
etc., as illustrated in Figure 3.
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Figure no. 3 Total number of vendors identified in the four study areas

The lon N. Angelescu building area stands out with the highest number of identified food
vendors identified, totaling 125 establishments. The accessibility analysis, based on price and
distance criteria, shows that mini-markets, grocery stores and bakeries are the most accessible
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vendors by price, while from the perspective of distance, bakeries, mini-markets and fast-foods
turn out to be located closest to university campuses, according to the data in Table no. 6.

Table no. 6 Area: lon Angelescu Building (Price-distance results)

Category Nurzl%r and Av?FgaLOg;ﬁl)prlce Average distance (m)
Restaurant 51 (55.4%) 69.80 + 3.605 436.27 £ 16.618
Coffee shop 27 (69.2%) 20.56 + 2.090 347.74 + 28.585
Cafeteria 6 (54.5%) 35.00 £ 4.282 360.00 + 68.605
Sweets shop 7 (50%) 27.86 £2.143 390.00 + 43.589
Fast-food 16 (54.5%) 39.06 £3.714 342.06 + 42,785
Grocery store 8 (80%) 18.13 + 3.889 445,00 + 59.131
Mini-market 2 (66.7%) 12.50 + 2.500 335.00 = 65.000
Bakery 8 (72.7%) 15.00 + 3.273 283.75 + 58.308

A total of 86 food vendors have been identified in the vicinity of the Virgil Madgearu
building. The accessibility analysis by price and distance criteria shows that the most
accessible options are, from the price perspective, bakeries, grocery stores and cafés, and
from the distance perspective, bakeries, confectioneries and canteens, according to the data

shown in Table no. 7.

Table no. 7 Area: Virgil Madgearu Building (Price-distance results)

Category Number and (%0) | Average price (RON) Average distance (m)
Restaurant 31 (33.7%) 69.52 + 4.986 425.48 + 24.203
Coffee shop 22 (56.4%) 19.77 £2.219 400.68 + 37.324
Cafeteria 6 (54.5%) 33.33 +4.216 351.67 + 65.950
Sweets shop 6 (42.9%) 27.50 +2.500 316.67 +70.317
Fast-food 10 (34.5%) 42.00 + 5.538 419.00 + 34.943
Grocery store 4 (40%) 15.00 + 0.000 392.50 + 82.500
Bakery 6 (54.5%) 13.33 +£3.333 250.83 + 46.483

A total of 105 food vendors have been identified in the vicinity of the Victor Slivescu
building. The accessibility analysis, based on price and distance criteria, shows that the most
accessible food options, from the price perspective, are bakeries, grocery stores and
confectioneries, and from the distance perspective, confectioneries, canteens and bars,
according to the data in Table no. 8.

Table no. 8 Area: Victor Sliavescu Building (Price-distance results)

Category Number and (%) | Average price (RON) Average distance (m)
Bar 4 (100%) 57.50 + 14.930 387.50 + 12.500
Restaurant 47 (51.1%) 66.28 + 2.632 449,79 + 19.431
Coffee shop 15 (39.5%) 24.33 £ 3.195 450.27 + 45.858
Cafeteria 3 (27.3%) 40.00 + 0.000 366.67 £ 92.796
Sweets shop 6 (42.9%) 20.83 +4.902 290.00 + 66.030
Fast-food 19 (65.5%) 48.16 £ 4.032 414,21 + 35.470
Grocery store 7 (70%) 18.57 +4.461 471.43 £51.010
Mini-market 1 (33.3%) 15 550
Bakery 3 (27.3%) 11.67 £ 1.667 416.67 + 101.379
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The Paul Bran building area ranks last in terms of the number of identified food vendors,
with a total of 45 establishments, according to Table no. 9. The accessibility analysis, based
on price and distance criteria, shows that the most accessible vendors from the distance
perspective are grocery stores, canteens and restaurants, while from the price perspective, the
most accessible options are grocery stores, bakeries and cafés. Despite the limited diversity
of the offer, these establishments contribute to meeting the food needs of students in the area.

Table no. 9 Area: Paul Bran Building (Price-distance results)

Category Number and (%) Average price (RON) Average distance (m)
Restaurant 24 (26.1%) 62.50 +4.433 463.42 + 30.406
Coffee shop 4 (10.5%) 27.50 +6.292 480.00 + 87.464
Cafeteria 3 (27.3%) 28.33 £7.265 380.00 + 133.167
Sweets shop 4 (28.6%) 30.00 £ 4.082 575.00 = 25.000
Fast-food 6 (20.7%) 65.83 £ 4.549 510.00 + 55.377
Grocery store 2 (20%) 15.00 £+ 0.000 375.00 + 175.000
Bakery 2 (18.2%) 27.50 + 12.500 550.00 + 50.000

The field study was conducted by mapping food vendors in the vicinity of the university
campus of the Bucharest University of Economic Studies (ASE), supplemented by the
analysis of the average price of the products offered and their accessibility from a distance
perspective. The distribution and analysis of food offers highlights both the existence of
convenient and affordable options for students and the need to improve the quality and
accessibility of healthy foods. This perspective highlights considerable potential for
optimizing food choices through the implementation of appropriate interventions, such as
nutrition education programs and subsidies for healthy products.

In terms of food offer, it was found that:

e Bars, coffee shops, sweets shop, fast-food outlets, bakeries, and mini-markets
predominantly offer ultra-processed foods (UPF).

o Grocery stores, coffee shops, restaurants, and cafeterias offer products in both healthy
and ultra-processed products.

¢ Only three vendors have been identified in the entire area of the ASE campus offering
exclusively healthy products, namely two restaurants and one coffee shop, located in the
vicinity of the Victor Slavescu building.

These results underscore the need to diversify and promote healthy food offerings in the
vicinity of the campus.

4. Discussion

The study highlights the significant influence of the offer of food vendors in the vicinity of
university campuses on the eating behavior of students. The results obtained are consistent
with the literature, which emphasizes the preference of young people for the predominant
consumption of ultra-processed foods (UPF). (Fondevila-Gascon et al., 2022; Mititelu et al.,
2024). This trend, observed regardless of the context, suggests the presence of unhealthy
eating behaviors which persist throughout adulthood (Boariu et al., 2024). In addition, the
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higher consumption of healthy food outside class hours is indicative of growing awareness
with regard to nutrition in less restrictive environments.

However, our study contradicts some previous research that argued that low budgets
inevitably lead to higher consumption of ultra-processed foods (Pop, lorga and loan, 2018).
In contrast, the data obtained indicate the influence of financial constraints only on the total
amount of food consumed, without significantly altering the typology of the preferred foods.
These findings highlight the importance of factors such as proximity and marketing
strategies, which play a more determinant role in food choices rather than the exclusivity of
financial constraints.

A significant finding of the study is the close correlation between student perception and
field observations. The results show that most of the food vendors accessible in the vicinity
of campuses offer predominantly ultra-processed products, which confirms the hypothesis
that the food supply influences students' food preferences. Notably, ASE student canteens
are regarded as affordable, although this perception does not extend to other canteens in the
area, according to field data. The absence of exclusively healthy food options among
accessible vendors, as shown by the paper of Cazacu, Caraba and Dimisiano (2023),
highlights the need for institutional interventions to improve the accessibility of healthy
alternatives.

A key issue identified in this study is the two-way relationship between supply and demand
for UPF products. The data obtained suggest that not only demand influences supply, but
also vice versa, through a mechanism based on pricing and marketing strategies. This
phenomenon was also documented by Swinburn et al. (2019), who highlighted how the
aggressive marketing practices of the UPF vendors shape eating behavior.

Several courses of action to improve students' eating habits are outlined based on these
conclusions. First of all, it is necessary to diversify the food offer on campuses by introducing
healthier and more affordable options. Second, nutrition education programs could help
change students' perceptions of the importance of a balanced diet. Third, university policies
and local regulations should include initiatives that encourage food vendors to promote
healthier alternatives.

Students' eating behavior is also strongly influenced by academic stress, especially during
periods when students are engaged in highly focused and rigorous academic work and exam
sessions. During these intervals, a significant increase in consumption of ultra-processed
foods has been observed, driven by high levels of stress, busy schedule, and reduced time
available for preparing meals. Previous studies (Boariu et al., 2024) confirm that under
conditions of academic pressure, students are more likely prone to choose fast food options
rich in sugars and fats, which provide an immediate source of energy but which may have
negative health effects in the long term. In contrast, during the more relaxed periods of the
academic year, students are more concerned about nutritional balance, have more free time
and are more open and inclined to focus on more varied and healthier food choices.

These seasonal variations in dietary patterns suggest the need for tailored measures
throughout the academic year to counteract the negative effects of high UPF consumption
during critical periods. For example, university cafeterias could expand the offer of healthy
options during exam sessions, and universities could launch nutrition education campaigns
to help students maintain balanced eating habits regardless of academic pressure. In addition,
regulating the advertising of ultra-processed products during these periods could help reduce
their negative impact on health and academic achievement.
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Conclusions

This study analyzed the determinants of ultra-processed food (UPF) consumption among
students, focusing on the interaction between vendor proximity, economic affordability, and
marketing strategies. Results showed that the price and affordability of UPF products
influence food choices more than financial constraints, thus contradicting some previous
studies that considered economic constraints as the main determinant. Aggressive marketing
and strategic positioning of products on store shelves have also been found to have a
significant impact on students' food preferences, confirming the findings of previous research
on the influence of the university food environment on students' eating behavior.

By integrating a spatial analysis of food vendors and a quantitative study of students' eating
patterns, this research provides a holistic perspective on the mechanisms that support high
consumption of ultra-processed foods among students. This research, through its
multidimensional approach, as an element of originality, extends the literature on
highlighting the determinants influencing eating behavior, adding a contextual dimension,
which explains the role of local vendors and commercial strategies in determining students'
food preferences. Most previous studies have focused on the individual impact of nutrition
education and income on eating behavior but this study shows that the food environment
plays at least as important a role in consumer decisions.

An important theoretical contribution of the study consists in validating the hypothesis that not
only demand shapes supply but also marketing strategies influence consumer perceptions. This
is essential for the development of new economic models for analyzing dietary behavior,
including the impact of marketing and vendor proximity on consumption decisions.

The study also provides a replicable methodology that can be used in other university or
urban contexts, thus contributing to the development of future research directions in the field
of behavioral nutrition and food policies.

The results of the study confirm that students' food choices are not determined solely by
economic factors but also by the proximity and commercial strategy of vendors, aspects that
require specific interventions. Future research should delve deeper into the long-term impact
of marketing strategies on ultra-processed food consumption and propose more effective
regulatory mechanisms for promoting healthy eating on university campuses.
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