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Introduction: The dietary habits of children and adolescents in Chile have been identified as inadequate, potentially contributing to low levels of essential vitamins and minerals, as well as the development of chronic diseases such as obesity and diabetes. However, the nutritional profile of Chilean university students and the impact of their diets on this profile remain largely unknown. This study aimed to assess the nutritional profile of Finis Terrae University students in the Santiago Metropolitan Region, Chile.

Methods: A retrospective 24-h dietary survey, using the Automated Self-Administered 24-Hour Dietary Assessment Tool (ASA24®), was administered to 124 students between September and October 2024. Data on macronutrient and micronutrient consumption was analyzed using GraphPad Prism.

Results: Among those surveyed, 90% reported consuming at least three meals daily (breakfast, lunch, and dinner). However, 61% consumed fewer calories than recommended, only 7% met the daily intake goals for dairy, 11% met the recommended fruit and vegetable intake, and 16% fiber intake. In contrast, 65% exceeded the upper recommended limits for sodium intake. Significant deficiencies were observed in the intake of calcium, magnesium, potassium, and vitamins A, C, D, and E. Meanwhile, the intake of copper, phosphorus, selenium, folate, niacin, riboflavin, thiamine, vitamin B6, and vitamin B12 met the recommended dietary allowances.

Discussion: Although most of the students consumed three meals daily, the quality of their nutritional intake was suboptimal. These findings highlight the need for educational and nutritional programs to promote healthier eating habits and improve the quality of life of university students, emphasizing regular, balanced meals, developing skills in meal preparation to reduce reliance on ultra-processed foods, and prioritizing hydration with water.
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1 Introduction

Nutritional status refers to the balance between nutrient intake and the requirements of the body for optimal functioning. It encompasses various factors, including dietary habits, nutrient absorption, and overall health status (1). The increasing prevalence of diet-related noncommunicable diseases (NCDs) such as diabetes, heart disease, stroke, and cancer underscore the urgent need to promote healthy dietary practices. A balanced diet helps prevent malnutrition and reduces the risk of NCDs. However, modern diets, driven by increased consumption of processed foods, urbanization, and changing lifestyles, are now high in energy, fats, sugars, and sodium, with insufficient intake of fiber-rich fruits, vegetables, and whole grains. This shift contributes to poor nutritional status, which can result in deficiencies of essential vitamins and minerals, compromising immune function and increasing susceptibility to illness (2). To counter these trends, global health recommendations emphasize limiting total fat intake to <30% of daily energy, reducing free sugars to <10%, maintaining salt intake below 5 g per day, and prioritizing unsaturated fats over saturated and trans fats. Additionally, diets should incorporate sufficient fruits, vegetables, legumes, and whole grains, which are key to addressing global health risks, particularly among vulnerable populations such as students, who face unique challenges in maintaining balanced nutrition (3, 4).

The university food environment significantly influences the dietary behaviors of students, often promoting unhealthy eating habits due to limited access to healthy options, higher costs for nutritious foods, and the availability of cheaper junk foods. Key factors such as taste, price, and convenience drive the food choices of students, with stress and time constraints exacerbating poor eating habits (5). In Latin American countries, university students who regularly eat breakfast tend to have a more balanced dietary intake compared to those who skip this meal. Consistent breakfast consumption is linked to higher intakes of nutrient-dense foods and healthier choices in later meals, especially dinner (6).

In Chile, dietary habits are unhealthy, particularly among children and adolescents, and are associated with a higher prevalence of obesity and low levels of vitamins and minerals (7–9). For instance, overweight/obesity seems to be the primary condition for vitamin D sequestration. Furthermore, the lack of exposure to sunlight, physical activity or milk consumption are potential causes of vitamin D deficiency in the Chilean population (9). Additionally, the quality of breakfast among Chilean university students has been reported as inadequate due to insufficient fruit consumption and low energy intake (10).

Dietary assessments are essential tools for nutritional diagnosis, intervention planning, and evaluation of consumption patterns. Among these methods, 24-h dietary recalls, which collect detailed information on the type, portion size, and sometimes brand of foods and drinks consumed, accurately represent daily intake, especially when conducted using multiple steps. This information is then coded and processed to calculate energy, nutrient, and other dietary constituent intakes using food composition tables. The selection of an appropriate dietary assessment method depends on the specific purpose of data collection, as each method has distinct strengths and limitations (11, 12).

The Automated Self-Administered 24-Hour (ASA24®) dietary assessment tool, developed by the United States Department of Agriculture, enables respondents to report their food and beverage intake by either browsing predefined food categories or searching through a comprehensive list of specific food and drink items. ASA24® is widely used in research studies globally, offering a valuable tool for dietary assessment (13–15). ASA24® has been validated and has demonstrated accuracy in estimating actual intake, comparable to standard 24-h consumption surveys (16). In this way, the dietary survey is a non-invasive tool that allows data collection to infer a nutritional profile.

The nutritional profile of Chilean university students, particularly those at Finis Terrae University in the Santiago Metropolitan Region, has yet to be thoroughly investigated. Therefore, this study aims to evaluate the dietary habits of these students, identify potential nutritional deficiencies, and propose targeted nutritional recommendations.



2 Methods


2.1 Sample size calculation

The sample size was calculated as described previously (17–19), using this formula:
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In this sense, p is the prevalence of vitamin D deficiency in preadolescents, previously determined in Santiago, Chile (84%) (8); Z is the 95% quantile with a normal distribution (1.96); δ is the confidence interval (12%), and Deff = 1.7 is for the simple random sample design effect.

A minimum of 61 was required to detect a medium effect size. Based on this, two independent groups of 62 students were analyzed, resulting in a total of 124 students interviewed. This ensured that each group had a sufficient number of participants to validate the results internally.



2.2 Subjects and data collection

This study involved a total of 124 students at Finis Terrae University, Santiago, Chile. Data collection was performed between September (Survey 1, S1, n = 62) and October 2024 (Survey 2, S2, n = 62). This study was approved by the ethical scientific committee of Finis Terrae University (ID protocol 24-042) and followed the Declaration of Helsinki. All participants provided their written informed consent before their involvement in the study. To ensure a comprehensive analysis of dietary knowledge within the university population, the study included two distinct groups of students. The first group (S1) consisted of first-year students from the Nutrition and Dietetics program (School of Medicine), allowing an assessment of their baseline knowledge before receiving formal training in nutrition. The second group (S2) comprised students from various other faculties, including Medicine, Engineering, Law, Arts, Architecture and Design, Economics, Education and Psychology, Humanities, and Communication, providing a broader perspective on general dietary knowledge among university students. The inclusion criteria were being students at Finis Terrae University, staying at the university campus or classrooms, accepting voluntarily to participate in the study through informed consent, and having time and availability to respond to the recall. The exclusion criteria were being unavailable to make the recall. All the eligible participants satisfied the above criteria and were included in this study.



2.3 Nutritional intake

The automated self-administered 24-h (ASA24®) dietary assessment tool version 2024 available in Spanish (20) was used to assess dietary intake. The survey captured the food consumption of participants over 24 h (12:00 am to 11:59 pm) through recall on a web-based platform, with assistance provided by a researcher trained in the tool. The dietary assessment tool covered all meals (breakfast, lunch, and dinner), snacks, and drinks consumed between meals, including supplements, with additional details for each. On average, the survey took 30 min to complete. Two researchers independently reviewed each completed survey. Finally, detailed daily macronutrient (carbohydrates, proteins, fats) and micronutrient (vitamins, minerals) intake information was obtained based on the foods and beverages consumed, including portion sizes, and reported food items. ASA24® nutrition guidelines are based on calorie and food group recommendations from the Dietary Guidelines for Americans and nutrient requirements established by the Institute of Medicine, National Academy of Sciences (20). We applied the ASA24® dietary recall to two independent groups [survey 1 (n = 62) and 2 (n = 62)] to internally validate and characterize a usual dietary intake.



2.4 Statistical analysis

All statistical analyses were conducted using the GraphPad Prism program, applying the ANOVA test, linear regression, and correlation analyses. A p < 0.001 was considered a statistically significant difference.




3 Results


3.1 Meal consumption patterns

Our results indicate that the majority of students maintained regular meal consumption, with 90% of respondents reporting the intake of at least three daily meals: breakfast, lunch, and dinner (Figure 1A). However, 61% of the respondents consumed less energy than recommended (Figure 1B), suggesting a poor quality or quantity of their daily meals. Similar results were observed in surveys 1 and 2 (Supplementary Figure 1), suggesting a validation of the results and a good characterizing of the usual dietary intake.
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FIGURE 1
 (A) Consumption of the three main daily meals (breakfast, lunch, and dinner) among students surveyed at Finis Terrae University, Chile. (B) Percentage of respondents reporting energy intake at recommended levels (green), under (red), or over recommended levels (brown). Not applicable (NA) represents respondents who did not report their intake. n = 124.


Although only 10% of students failed to eat some meals, significant discrepancies in macronutrient intake were observed. As shown in Figure 2A, 37% of students consumed fewer carbohydrates than the recommended. Additionally, 51% of students consumed more fat than recommended. In this sense, some respondents have a notable preference for fat consumption over carbohydrates in both surveys (Figure 2A; Supplementary Figure 2). These data highlight a strong inverse association between over-consumed fat and under-consumed carbohydrates (Figure 2B). Altogether, these results indicate that a considerable proportion of students either under-consume or over-consume critical nutrients, highlighting potential nutritional imbalances.
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FIGURE 2
 (A) Percentage of respondents reporting macronutrient intake at recommended levels (green), under (red), or over recommended levels (brown). Not applicable (NA) represents respondents who did not report their intake. (B) Correlation between percentage of fat vs carbohydrate intake. n = 124.


Table 1 summarizes the intake of nutrients to limit, revealing moderately high consumption of added sugars and saturated fats. Particularly concerning is sodium intake, with 65% of respondents exceeding the maximum recommended limit, while only 35% met the guidelines. These findings were similar between surveys 1 and 2 (Supplementary Table 1). Additionally, there was a moderate positive association between saturated fat and sodium consumption (Figure 3), indicating that as saturated fat consumption increases, sodium intake tends to increase as well.



TABLE 1 Intake of added sugars, saturated fat, and sodium compared to upper recommended limits.
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FIGURE 3
 Correlation between saturated fat and sodium intake (n = 124).




3.2 Food group, vitamin and mineral intake

Table 2 highlights significant deficiencies in the intake of essential food groups, such as fruits, dairy, and vegetables. Only 7% of students met the recommended intake for dairy, 11% met the recommended intake of fruits and vegetables, and 16% achieved the recommended intake for total fiber. The results of both surveys had a similar tendency (Supplementary Table 2).



TABLE 2 Food group intake, recommended values, and the percentage of the students meeting the recommendations.
[image: Table2]

Dairy products were the main protein sources commonly consumed among the students (consumed by 70% of students), followed by red meat, chicken, pig, and legumes (35%). Fish and eggs were less consumed (20%).

Our findings reveal that although students achieved a high percentage of the recommended intake for folate, niacin, riboflavin, thiamine, vitamin B6, vitamin B12, and K, significant deficiencies were observed in other vitamins (Table 3). Specifically, vitamin D intake was markedly insufficient, with only 3% of students meeting the recommended daily allowance. Furthermore, the intake of vitamins E, A, and C was inadequate, with only 14, 19, and 29% of students reaching the recommended levels, respectively. In the case of niacin, riboflavin, thiamine, vitamin B6 and vitamin B12 intake was significantly higher than the recommendation.



TABLE 3 Vitamin intake, recommended values, and percentage of the students meeting the recommendation.
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The data presents a mixed consumption pattern for minerals (Table 4). Copper, iron, and zinc intakes are close to the recommended levels, with 65, 46, and 62% of students meeting the recommendation, respectively. However, calcium, magnesium, and potassium consumption were significatively deficient, with only 28, 26, and 36% of respondents meeting the recommended intake, respectively. In the case of phosphorus and selenium intake was significantly higher than the recommendation. The results of both surveys had a similar tendency in terms of vitamin and mineral intake (Supplementary Tables 3, 4).



TABLE 4 Mineral intake, recommended values, and percentage of the recommendation met.
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4 Discussion

This study aimed to assess the dietary habits and nutrient intake of students at Finis Terrae University, Chile. Our findings revealed that 90% of students consumed three meals daily, with <10% skipping breakfast. These results are significantly higher than those reported by Díaz-Torrente et al. (10), where only 53% of Chilean university students consumed breakfast regularly. Additionally, all students reported dinner consuming, which may be a positive result. A large retrospective cohort study in Japan found that skipping dinner was significantly associated with a ≥ 10% increase in body weight and a higher risk of overweight/obesity in both male and female students (21). However, our data on energy, macronutrient, and micronutrient intakes suggest that the quality and quantity of these meals are suboptimal. Specifically, we find that the intake of fruits, vegetables, dairy, and total fiber is below the recommended levels. This finding aligns with observations in the Chilean general population, where 90% consume less fiber than recommended (minimum intake of 25 g/day) (22) and the quality and quantity of meals are inadequate (10).

The current investigation reveals a significant dietary imbalance among university students, characterized by excessive sodium, but insufficient vitamins and minerals intake. In the general Chilean population, sodium intake is substantially higher than recommended, with an average consumption of ≥9 g of salt per day (23). Petermann-Rocha et al. (23) also found that elevated sodium excretion levels are more common among males, older adults, individuals with overweight or obesity, and those with hypertension, metabolic syndrome, or diabetes. Notably, the risk of hypertension rises markedly when sodium excretion reaches 3.2 g/day. This finding aligns with Wu et al. (24), who reported high sodium consumption among Chinese college students, with an average intake of approximately 3 grams of salt per day. Similarly, our results indicate a positive correlation between saturated fat and sodium consumption, likely associated with the frequent intake of fast food and ultra-processed products.

Additionally, we observed deficiencies in vitamins A, C, E, and D, calcium, magnesium, and potassium, and nutrient gaps that could pose long-term health risks, particularly affecting bone health and energy metabolism (25). In Chile, vitamin D (25-hydroxyvitamin D) deficiency is more prevalent among men and older adults, with pronounced seasonal variation during the winter and spring (26). A decrease in serum vitamin D levels has been correlated with higher rates of overweight and obesity among Chilean children (9). Our results are aligned with a study conducted on 585 younger health sciences students in Spain, where dietary intake, assessed via a 72-h recall, showed similar nutritional imbalances, and deficient levels of essential nutrients such as iodine and vitamins D and E. Comparable patterns have also been observed in the general population of Spain (27).

Understanding the nutritional behaviors of university students during this formative period is essential for identifying gaps in both theoretical knowledge and practical application of healthy eating habits. As reported by Whatnall et al. (28) there is a positive association between healthier dietary intake and academic achievement. Notably, external factors significantly influence university students. University students, especially those living independently, often face increased financial and time pressures, leading to fewer healthy eating habits. Limited access to nutritious options, the prevalence of convenient but unhealthy foods, and inadequate cooking facilities make it challenging for students to maintain a balanced diet, pushing them toward easier, less healthy choices (29). The transition from high school to university is frequently associated with marked lifestyle changes, including reductions in physical activity, weight gain, and significant dietary shifts. Notably, declines in the consumption of fruits, vegetables, and dairy products have been widely reported during this stage (30).

Fonseca et al. (31) identified distinct dietary patterns among Brazilian university students, largely shaped by the campus food environment, where items like jam, chocolate drinks, and processed juice contribute substantially to their eating habits. Similarly, poor diet quality was identified among both domestic and international students at an Australian university. Food insecurity was linked to reduced diet quality in domestic students; however, the effect on international students remained inconclusive due to the limited sample size (32). In Lebanon, students demonstrated moderate but inconsistent adherence to the Mediterranean Diet, with higher adherence observed among older students and nonsmokers (33).

Furthermore, a study of 535 nursing students at the University of Castilla-La Mancha identified significant links between food addiction and lifestyle factors such as a sedentary lifestyle, anxiety or depression, and poor sleep quality (34). Low fish consumption appears to correlate with a higher incidence of depression among Spanish university students aged 18 and older, further underscoring the role of dietary choices in health outcomes (35).

In China, an assessment of 1,900 undergraduate students showed a higher prevalence of obesity among males compared to females; however, female students demonstrated higher rates of overeating and insufficient physical activity (36). Tao et al. (37) reported that university students in Macao, China, exhibit a dietary pattern characterized by higher consumption of animal foods and lower intake of soy, nuts, and dairy. Notably, the intake of essential nutrients among these students, including vitamin A, thiamine, calcium, and iodine, was significantly below the recommended nutrient intake for China.

Nonetheless, certain limitations in our study warrant consideration. Although we reached the proposed sample size for 24-h dietary recall among two independent groups of students at Finis Terrae University in Santiago, Chile, this sampling approach may limit the generalizability of our findings to a broader population. Additionally, while the ASA24® tool effectively estimates mean total energy and protein intakes, these values tend to be slightly lower than those obtained from recovery biomarkers (14, 15). Furthermore, a drawback of the tool is its reliance on repetitive prompts and detailed question formats, which may impose a significant cognitive load on users, potentially impacting the accuracy and ease of dietary recall (38). However, 85% of respondents in this study found it easy and technically feasible to assess their nutritional profile using the ASA24® tool. Future research should include diverse student populations and employ comprehensive dietary assessment tools to enhance our understanding of dietary challenges and opportunities for health promotion among university students.


4.1 Nutritional policies in Chile and recommendations for student health and wellbeing

Various national initiatives in Chile aim to enhance nutrition and improve the overall quality of life for citizens. The mandated fortification of milk with vitamin D is being progressively implemented to combat widespread deficiencies in this essential nutrient. This initiative seeks to reduce the health risks associated with low vitamin D levels, which can lead to conditions such as osteoporosis and weakened immune function (39). Additionally, the Food Scholarship for Higher Education [known as BAES: Beca (Scholarship) de Alimentación (Food) para la Educación Superior (Higher Education)] program represents a significant effort to promote healthy eating habits among university students by providing financial support for nutritious food options (40). Chile has also made strides in implementing front-of-package (FoP) nutritional warning labels, as mandated by the 2016 Food Labeling and Advertising Law. This regulation requires warning labels on products with excessive amounts of nutrients of concern, such as sugars, saturated fats, and sodium. Experimental research demonstrated that such warnings significantly decrease consumer preference and purchase likelihood for products high in sugar and other harmful nutrients, proving the impact of FoP labels on promoting healthier choices (41). Another outcome of the law has been an increased use of non-nutritive sweeteners (NNS) in reformulated products aiming to avoid warning labels by lowering sugar content. Research indicates that the prevalence of NNS products rose from 37.9 to 43.6% after the implementation of the law, with sucralose, acesulfame-K, aspartame and stevia being the most commonly used, followed by saccharin and cyclamate (42).

Despite these commendable efforts, there is still a pressing need for further initiatives to improve the dietary habits of children and adolescents in Chile, as these groups are particularly vulnerable to the impacts of poor nutrition. For instance, the mandated fortification of dairy products with vitamin D needs to be aligned with education on the benefits of consuming dairy products which may improve milk and vitamin D intake. In addition, BAES program needs to be associated with better knowledge of food selection. Addressing this challenge may benefit from following the 10 guiding messages for food culture in Chile by the Chilean Ministry of Health (43), which emphasize the importance of choosing fresh, locally sourced foods from markets and fairs, and enriching meals with various colorful fruits and vegetables. The messages advocate for the frequent consumption of legumes in dishes and salads and drinking water throughout the day instead of sugary beverages. Dairy products are encouraged at all life stages, and it is recommended to increase the intake of fish, seafood, and seaweed from authorized sources. Additionally, the importance of avoiding ultra-processed foods with high-fat or high-sugar labels is stressed. Engaging in shared cooking tasks fosters enjoyment of both traditional and new recipes. Mealtime should be a mindful experience, ideally enjoyed with others and free from screens. Finally, there is an emphasis on environmental responsibility: protecting the planet by conserving water, minimizing food waste, separating waste, and recycling. These principles promote nutritious, safe, and sustainable foods, support sustainable food systems, prioritize fresh and minimally processed options, acknowledge the diversity of local food production, appreciate the value of home cooking, and respect cultural food practices (43).




5 Conclusion

In conclusion, while students at Finis Terrae University in Chile generally meet recommended intakes for proteins and certain vitamins and minerals, their overall dietary patterns reveal significant gaps. Specifically, there is an insufficient consumption of key food groups, such as fruits, vegetables, fibers, and dairy products, alongside notable deficiencies in essential nutrients, including vitamins A, C, D, and E, calcium, magnesium, and potassium. This imbalance suggests that although one group in this study consisted of first-year students from the Nutrition and Dietetics program, who have a rudimentary understanding of nutrition principles, they may still face challenges in applying these concepts to their own dietary choices, potentially due to academic demands, lifestyle adjustments, and limited practical skills in meal planning.

Addressing these gaps through enhanced nutritional education, including practical workshops on meal preparation, budgeting, and time management, could greatly benefit all university students. Additionally, integrating counseling and peer support on healthy eating habits into the curriculum might help them make more informed food choices that align with their nutritional knowledge. Overall, these improvements would foster a more balanced nutrient intake and serve as a foundation for lifelong healthy eating habits, ensuring that nutrition students exemplify the principles they aim to promote in their future professional careers. This underscores the need for enhanced nutritional education and potential dietary adjustments to ensure a more balanced intake of essential nutrients.
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