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Abstract 


Introduction:  
The rising prevalence of overweight and non-communicable chronic diseases (NCDs) represents a serious public health problem for young people in countries across the Americas. 



Objective:  
To analyze the nutritional status of students at a higher education institution in Medellín, Colombia, 2022. 



Materials and Methods:  
A cross-sectional descriptive study was conducted with 352 students. Sociodemographic information, nutritional status, and lifestyle habits were collected through surveys. Validated instruments were used to measure nutritional indicators. Data analysis included frequency distributions, summary measures, and statistical tests applied based on the assumption of normality.  



Results:  
31.82% of students were overweight, 22.16% had a high body fat percentage, and 19.32% were at cardiovascular risk. A statistical association was observed between BMI and both academic programs and age. While the consumption of natural foods was common, there was also a high intake of ultra-processed foods. Additionally, 62.78% of students engaged in adequate physical activity, yet 95.17% displayed sedentary behavior, and 39.77% had low handgrip strength. A potential positive correlation was identified between BMI, waist circumference, body fat percentage, and handgrip strength. 



Discussion:  
The study revealed a concerning nutritional profile among university students, marked by overweight, increased adiposity, and sedentary behavior, aligning with findings from similar studies conducted in this population across various regions. Although the frequent consumption of natural foods and engagement in adequate physical activity are positive aspects, they contrast with the high intake of ultra-processed foods and prevalent sedentary lifestyles—patterns consistent with research in Latin America. 



Conclusion:  
The university environment often increases students' risk of metabolic disorders, high consumption of ultra-processed foods, excess adiposity, and low physical activity levels, contributing to a nutritional profile that calls for attention and implementing preventive educational strategies.



Keywords: Nutritional Status, Non-communicable Diseases, Students, Sedentary lifestyle, Food Consumption.
	                            

Resumen 


Introducción:  
 El aumento del exceso de peso y de las enfermedades crónicas no transmisibles (ECNT) representa un grave problema de salud pública para los jóvenes de países de las Américas. 



Objetivo:  
Analizar el estado nutricional de los estudiantes de una institución de educación superior, Medellín-Colombia 2022. 



Materiales y métodos:  
Estudio descriptivo transversal con 352 estudiantes. Se recolectó información sociodemográfica, sobre el estado nutricional y los hábitos de vida mediante encuestas. Los instrumentos aplicados están validados para la medición de indicadores nutricionales. Se calcularon frecuencias, medidas de resumen y pruebas estadísticas según el supuesto de normalidad. 



Resultados:  
El 31,82% de los estudiantes presentó exceso de peso, 22,16% alto porcentaje de grasa y 19,32% riesgo cardiovascular. Se encontró una asociación estadística entre el IMC con el programa académico y la edad. Aunque el consumo de alimentos naturales fue frecuente, se encontró un alto consumo de ultraprocesados. El 62,78% presentó actividad física adecuada, el 95,17% sedentarismo y el 39,77% bajos niveles de fuerza prensil. Además, se identificó una posible correlación positiva entre el IMC, la circunferencia de la cintura, el porcentaje de grasa y la fuerza prensil. 



Discusión:  
El estudio mostró un perfil nutricional preocupante en estudiantes universitarios, caracterizado por el exceso de peso, adiposidad y sedentarismo, consistente con estudios de diferentes regiones realizados en la misma población. Aunque el consumo de alimentos naturales y la actividad física adecuada son factores positivos, estos contrastan con el alto consumo de ultraprocesados y el sedentarismo, hallazgos que coinciden con estudios en Latinoamérica. 



Conclusiones:  
El entorno en el que usualmente se encuentran los estudiantes universitarios aumenta el riesgo de alteraciones metabólicas, ya que el consumo de productos ultraprocesados, el exceso de adiposidad y los bajos niveles de actividad física, condicionan un perfil nutricional que requiere de estrategias educativas preventivas.



Palabras clave: Estado Nutricional, Enfermedades no Transmisibles, Estudiantes, Sedentarismo, Consumo de Alimentos.
                                    

Resumo 


Introdução:  
O aumento do excesso de peso e das doenças crônicas não transmissíveis (DCNT) representa um grave problema de saúde pública para os jovens em países das Américas. 



Objetivo:  
Analisar o estado nutricional dos estudantes de uma instituição de ensino superior em Medellín, Colômbia, 2022. 



Materiais e métodos:  
Estudo descritivo transversal com 352 estudantes. Informações sociodemográficas, estado nutricional e hábitos de vida foram coletados por meio de pesquisas. Os instrumentos aplicados são validados para mensuração de indicadores nutricionais. Frequências, medidas de resumo e testes estatísticos foram calculados de acordo com a suposição de normalidade. 



Resultados:  
31,82% dos estudantes apresentavam sobrepeso, 22,16% apresentavam alto percentual de gordura e 19,32% apresentavam risco cardiovascular. Foi apresentada associação estatística entre o IMC com o programa acadêmico e a idade. O consumo de alimentos naturais era frequente, porém o consumo de alimentos ultraprocessados era alto. 62,78% apresentaram atividade física adequada, 95,17% sedentarismo e 39,77% baixos níveis de força de preensão. Existe uma possível correlação positiva entre o IMC e a circunferência da cintura, a porcentagem de gordura e a força de preensão. 



Discussão:  
O estudo mostrou um perfil nutricional preocupante em universitários, com excesso de peso, adiposidade e sedentarismo, consistente com estudos de diferentes latitudes realizados na mesma população. Embora o consumo de alimentos naturais e a atividade física adequada sejam fatores positivos, eles contrastam com o alto consumo de alimentos ultraprocessados e o sedentarismo, que coincidem com estudos na América Latina. 



Conclusões:  
O ambiente em que os estudantes universitários costumam se encontrar aumenta o risco de distúrbios metabólicos, uma vez que o consumo de produtos ultraprocessados, o excesso de adiposidade e os baixos níveis de atividade física condicionam um perfil nutricional que requer estratégias educativas preventivas.



Palavras-Chave: Estado Nutricional, Doenças não Transmissíveis, Estudantes, Sedentarismo, Consumo de Alimentos.
                                    






		
			Introduction

			Excess weight and chronic non-communicable diseases (NCDs) represent significant public health challenges in the Americas, particularly among young people
1
. In the case of university students, this transitional stage into adulthood is often marked by adopting new habits, many of which negatively impact health. Limited access to nutritious foods, heavy academic workloads, financial constraints, and the extensive use of electronic devices contribute to increased sedentary behavior and high consumption of ultra-processed foods. These factors, combined with an environment that often neglects physical well-being, heighten the risk of metabolic disorders and the development of NCDs later in life
2
-
5
.

			According to the World Health Organization (WHO), NCDs cause approximately 17 million deaths annually worldwide, demonstrating their devastating impact and the urgent need for effective preventive strategies
6
. Despite the existence of public policies and government initiatives aimed at addressing this issue, NCDs remain the leading causes of morbidity and mortality, with a concerning outlook that may worsen for future generations
6
.  

			Studies in Latin America have reported a concerning rise in the prevalence of overweight and obesity among university students, with rates ranging between 45.0% and 51.0% in countries such as Chile, Peru, and Ecuador. However, this situation may vary depending on the social and economic context of each region
3
-
5
. Additionally, the literature describes a "double burden of malnutrition" in this adolescent population, characterized by the coexistence of nutritional deficiencies and excess weight. This imbalance stems from diets lacking essential nutrients while being high in calories from sugars and fats
7
,
8
. 

			In Colombia, the situation is equally concerning. According to the National Survey of Nutritional Situation (ENSIN 2015), 57.0% of Colombian adults are overweight or obese, reflecting a sustained increase compared to previous studies
9
. In Medellín, the capital of the department of Antioquia and one of the main cities in the country, the prevalence of excess weight is 51.5%
10
. This alarming trend also affects younger populations and is driven by various social and economic factors, including unequal access to nutritious foods, rapid urbanization, and barriers to physical activity
11
,
12
. 

			In the university context, students' sociodemographic and cultural characteristics in the city of Medellín play a crucial role in their nutritional profile. The region, known for its cultural and socioeconomic diversity, faces significant challenges regarding access to healthy food and promoting physical activity. The rising cost of living in recent years has led many young people to opt for more affordable food choices, often ultra-processed products that are calorie-dense but deficient in essential micronutrients
11
,
12
. Additionally, the demands of academic and work responsibilities contribute to a lack of time, fostering sedentary behaviors and limiting engagement in regular physical activities
13
. 

			A sedentary lifestyle and a lack of moderate or vigorous physical activity have been identified as a significant risk factor in college students. According to the World Health Organization (WHO), this behavior can increase the risk of premature death by 20% to 30% compared to physically active individuals
14
,
15
. In Colombia, recent studies have shown that sedentary lifestyle levels among university students are alarmingly high, which contributes to a higher risk of cardiovascular and metabolic diseases
16
,
17
. 

			The university environment, where students spend a substantial portion of their time, promotes healthy lifestyle habits and prevents metabolic disorders in young adults. Given the increasing burden of non-communicable diseases (NCDs), localized research is essential to assess students' nutritional status and lifestyle behaviors, enabling the development of targeted interventions. This study aimed to evaluate the nutritional status of students at a higher education institution in Medellín, Colombia. The findings provide evidence to design preventive strategies to promote healthier lifestyles and mitigate NCD risk within this vulnerable population. 

		

		
			Materials and Methods

			A descriptive, cross-sectional study with an analytical scope was conducted among students from a higher education institution in Medellín, enrolled in the 2022 academic year. The sample size was calculated at 352 students, and the parameters were an expected prevalence of overweight people of 51%
18
, a confidence level of 95%, and a precision error of 5%. The sample was selected by convenience. Students from different academic programs, genders, and ages were included according to their availability to participate and who had current enrollment. Students who were pregnant, with pacemakers or prostheses, a history of hand surgery, and any condition that prevented adequate measurement (pain, recent surgery, among others) were excluded. 

			Students were surveyed, and the data included sociodemographic variables (sex, age, marital status, socioeconomic status, ethnicity, and region of origin), nutritional status, and lifestyle habits. The data was obtained through individual sessions led by trained nutrition and dietetics students under the supervision of a professional nutritionist certified at Level II by the International Society for the Advancement of Kinanthropometry (ISAK). 

			Validated instruments for population studies were used for each component, as appropriate: (i) Anthropometry: an adapted "ISAK full profile" form was used
19
. The variables taken into account were weight, height, waist circumference, skinfolds, body mass index (BMI), BMI/age, cardiovascular risk, and percentage of fat; (ii) Food consumption: the semi-quantitative food frequency questionnaire of Monsalve et al. was used
20
; (iii) Grip strength: The protocol of the American Society for Surgery of the Hand was applied. The classification was made according to the grip strength percentiles reported by Schlüssel et al. for adults and the Marrodán Serrano percentiles for adolescents
21
,
22
; (iv) Physical activity: The Global Physical Activity Questionnaire (GPAQ) was administered to determine participants' physical activity level and sedentary behaviors
23
. A description of the definition of variables, reference values, and equipment used for data collection is provided in Supplementary Table 1 (Table S1). 

			All data was collected using structured forms in Google Forms and flat files in Microsoft Excel. 

			Eligibility criteria were thoroughly applied to avoid bias, and the staff in charge of using the instruments received (i) theoretical-practical training in taking anthropometric measurements by a nutrition professional and (ii) training to apply the questionnaire on physical activity and food consumption. A pilot test was carried out with 20 students from the sample to validate the instruments, techniques, and data collection times. Technical sheets for the instruments were prepared, and the equipment calibration was validated according to the supplier's specifications. 

			For statistical analysis, absolute and relative frequencies were calculated for qualitative variables, and medians with interquartile range (IQR) were obtained according to the Shapiro-Wilk test for quantitative variables. The association between nutritional status indicators and sociodemographic characteristics was determined using Pearson's chi-square, linear chi-square, Mann-Whitney U, and Kruskal-Wallis tests. Their association with nutritional status indicators of a quantitative nature was assessed using Spearman's correlation coefficient. P values less than 0.05 were considered significant, and the data were processed in SPSS, version 21. 

			The study was approved by the bioethics committee of the higher education institution where it was conducted, study record number 07202, and was classified as minimal risk according to Resolution 8430 of 1994 of the Ministry of Health and Social Protection. Additionally, it adhered to the ethical standards outlined in the Declaration of Helsinki (1975). Informed consent was obtained from all participants after they were fully informed about the study objectives, the intended use of collected data, and the measures implemented to protect their privacy, including data anonymization. The data collected are available for free access and consultation on Zenodo
24
. 

		

		
			Results

			A total of 352 students were included in the study. As shown in  Table 1, the majority were women (76.14%) and fell within the 16-to-27-year age group (92.33%). Regarding socioeconomic status, 41.76% belonged to lower strata, while 53.13% were from middle strata. Geographically, 67.05% of the participants were from the Coffee Belt and Antioquia. 

	
			
				

Table 1




Sociodemographic characteristics of students of a higher education institution, Medellín-Colombia 2022
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 ¥ Programs that did not exceed 1.00%: Business and financial management; Industrial engineering; Occupational health and safety engineering; Software development; Law; Accounting sciences; and Business and financial administration. 






			

			Among the students evaluated, 31.82% (n=112) were overweight, 22.16% (n=78) had a high percentage of body fat, and 19.32% (n=68) had elevated cardiovascular risk (Table 2). Women and students aged 19 to 30 were the most affected, exhibiting significantly higher frequencies of excess weight and body fat. A potential statistical association was identified between the academic program and body fat percentage (p = 0.002) and waist circumference classification (p = 0.040).

			Quantitative measurement of anthropometric indicators showed possible statistical associations between BMI and age ranges, the percentage of fat, and variables such as sex, age range, marital status, and semester, and waist circumference with sex and age ranges (Table S2). 

			
			

Table 2




Comparison of anthropometric indicators and sociodemographic characteristics of students of a higher education institution, Medellín-Colombia 2022
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 * Pearson Chi-square test. ** Linear Chi-square test.
¥ Business and financial management; Industrial engineering; Occupational health and safety engineering; Software development; Law; Accounting sciences; and Business and financial administration. 






			

			Natural foods represented 44.92% (n = 6727) of the total intake, followed by culinary ingredients at 23.27% (n = 3485) and ultra-processed foods at 21.72% (n = 3253) (Table 3). This trend indicated a potential association with sex, as women consumed more natural foods, whereas men exhibited a greater preference for ultra-processed foods (p = 0.015). Figure 1 illustrates the distribution of portion consumption according to the degree of food processing, highlighting the more significant variability within the natural foods category. Additionally, a detailed analysis of portion consumption by food type revealed a high intake of cereals and flours, which was associated with sociodemographic characteristics (Tables S3 and S4). 

			
			

Table 3




Comparison of the number of portions consumed and sociodemographic characteristics of students at a higher education institution, Medellín-Colombia 2022
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 * Mann-Whitney U test.  ¥ Business and financial management; Industrial engineering; Occupational health and safety engineering; Software development; Law; Accounting sciences; and Business and financial administration
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Figure 1



Distribution of portions consumed according to the level of food processing in students of a higher education institution, Medellín-Colombia 2022













			

			According to Table 4, 62.78% (n=221) of the students reported moderate or vigorous physical activity levels. However, 95.17% (n=335) presented sedentary behaviors, and 39.77% (n=140) had low levels of grip strength. Additionally, possible statistical associations were identified: the level of physical activity was related to sex, region of origin, academic program, and semester; sedentary behaviors, with marital status and academic program; and grip strength, with ethnicity.

			Quantitative analysis of nutritional indicators identified the following statistical correlations: (i) positive between BMI, waist circumference, percentage of fat, and grip strength; and (ii) negative between the percentage of fat with grip strength (Rho= -0.126) and with physical activity level (Rho= -0.229). The level of physical activity showed possible statistical associations with BMI (p=0.044), categorized percentage of fat (p=0.023), cardiovascular risk (p=0.016), and sedentary lifestyle (p=0.001). Finally, the level of grip strength showed a possible association with the categorized percentage of fat (p=0.023).

			
			

Table 4




Comparison of the level of physical activity, sedentary lifestyle, and grip strength with the sociodemographic characteristics of students at a higher education institution, Medellín-Colombia 2022
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 * Pearson Chi-square test. ** Linear Chi-square test.   ¥ Business and financial management; Industrial engineering; Occupational health and safety engineering; Software development; Law; Accounting sciences; and Business and financial administration.  † Metabolic Equivalent of Task.






			

		

		
			Discussion

			This study revealed a concerning nutritional profile among university students, which is marked by excess weight and a high cardiovascular risk. These factors indicate an imbalance in energy regulation, potentially increasing the risk of developing non-communicable diseases (NCDs) in the medium and long term. Additionally, the frequent consumption of foods rich in simple carbohydrates and deficient in fiber, combined with low levels of physical activity, contributes to the accumulation of body fat and compromised metabolic health. These findings underline an increased risk of NCDs in the lives of young university students. 

			The nutritional profile of the students revealed a prevalence of excess weight, falling within an intermediate range compared to other studies conducted in Chile, Peru, Ecuador, Venezuela, the United States, and Mexico, which report values ranging from 16.7% to 55.4%
3
-
5
,
25
-
27
. This finding suggests that, while excess weight is a global problem, the prevalence observed in this population indicates that socioeconomic and cultural factors significantly influence the construction of the nutritional profile. Furthermore, the possible associations observed between BMI and variables such as age and academic program highlight the need for intervention strategies. These strategies should account for students' demographic and academic characteristics to enhance the prevention of non-communicable diseases (NCDs)
28
-
30
. 

			A high percentage of students presented elevated body fat levels, which reflects a tendency towards the accumulation of adiposity, a risk factor in developing metabolic diseases. This finding aligns with previous studies in Latin America, confirming that abdominal obesity and excess body fat are common problems in university populations, regardless of the national context
31
-
33
. Additionally, consistent with previous research, a possible relationship was observed between the percentage of fat and sociodemographic variables, such as sex and age
34
. 

			The identification of high cardiovascular risk in students underlines the importance of recognizing risk factors in this young population before chronic diseases develop. When comparing these results with other studies in Latin America, it is observed that in Argentina, Cuba, and Chile, the percentage of students with cardiovascular risk varies between 18.2% and 37.0%
29
,
35
,
36
. These figures highlight the importance of implementing early detection and intervention programs for modifiable risk factors to reduce the impact of cardiovascular diseases at an early age and in university environments, where lifestyle habits can influence future health. 

			The dietary pattern observed among students indicates a high intake of cereals and sugary products, a concerning trend, given that these foods are rich in calories but low in essential nutrients. Although fruit and vegetable consumption met the recommendations of the Food Guidelines for the Colombian Population (GABAS in Spanish)
37
, these findings contrast with previous studies on university populations, where fruit and vegetable intake was lower. However, they align with prior research reporting a higher consumption of sweets
3
,
38
,
39
. Although the intake of most foods was in line with the recommendations, it is necessary to encourage greater consumption of legumes and reduce the intake of sweets since various studies have linked these habits with the development of insulin resistance and type 2 diabetes mellitus in the long term. Additionally, the high caloric intake from sweets and fats may exacerbate body adiposity and energy imbalance in this population, contributing to metabolic disorders
40
,
41
. 

			Regarding the NOVA classification, the predominance of natural food consumption is a positive aspect for students' health, as these foods are associated with a lower risk of chronic diseases. This finding is consistent with departmental reports from Antioquia
42
. However, the high intake of ultra-processed foods raises concerns, given its association with an increased risk of excess weight, metabolic and psychological disorders, and impaired academic performance. This trend aligns with studies conducted in other Latin American countries
3
,
38
,
39
,
43
. The preference for fast foods and ultra-processed products in this population is often attributed to factors such as lack of time, socialization, and the beginning of independent life. These aspects should be considered in health interventions
38
. 

			The widespread adherence to physical activity recommendations among students is a positive finding, as regular exercise is recognized as a protective factor against cardiometabolic diseases by enhancing insulin sensitivity, improving lipid profiles, and regulating blood pressure
44
. However, the high prevalence of sedentary behavior in this population remains a significant concern. Prolonged physical inactivity, often associated with electronic devices and academic demands, partially offsets the benefits of regular exercise
14
,
15
. Comparisons with other regions reveal that countries such as Mexico and Chile report low physical activity levels among university students, whereas Spain exhibits higher levels
27
,
45
,
46
. This contrast highlights the need for programs that promote regular exercise and reduce sedentary behaviors within the university environment. 

			The low grip strength frequently observed in this population, particularly among women, underlines the importance of including this indicator as a tool for nutritional assessment, as it is an early marker of morbidity and mortality associated with cardiometabolic diseases
47
. These results are consistent with a study conducted in China, where men showed 65.0% more strength and about 13.0% more arm circumference than women
48
. This disparity highlights the need for interventions that promote physical activity and muscle strengthening in both genders, with a particular focus on women, who, due to biological and social factors, tend to have lower muscle mass levels compared to men. 

			The limitations of the study include: i) The type of study and its exploratory nature of statistical associations do not allow the establishment of causal relationships; ii) The use of a non-probabilistic sampling technique limits the generalizability of the results to the entire study population and prevents extrapolation to other university populations. iii) Although some anthropometric indicators were measured, no biochemical assessments were conducted to provide a more comprehensive evaluation of nutritional status. The data on eating habits and physical activity levels were self-reported, which may introduce recall or social desirability bias. (v) The study did not explore the impact of psychosocial or emotional factors—such as academic stress, anxiety, and social pressure—on nutritional status, which could have contributed to a more comprehensive understanding of its determinants. (vi) Finally, as the analysis was conducted within a single educational institution in Medellín, the findings may not fully represent the diversity of the university environment across the city.

		

		
			Conclusions

			This study comprehensively describes the nutritional profile of students from a higher education institution in Medellín. These students are characterized by high levels of excess weight, elevated cardiovascular risk, and significant adiposity, along with unhealthy dietary patterns and lifestyle behaviors. The excessive consumption of ultra-processed foods, widespread sedentary habits, and low grip strength are key factors that heighten the risk of developing metabolic disorders and non-communicable chronic diseases in the future. 

			These findings also underscore the influence of the university environment, where time constraints, limited financial resources, and restricted access to healthy food options contribute to these issues. Additionally, the observed associations between sociodemographic variables and nutritional status highlight the need for personalized intervention strategies. 

			Ultimately, implementing comprehensive health promotion initiatives targeting this population is crucial. Strategies should focus on nutritional education, encouraging regular physical activity, and reducing sedentary behavior. These interventions will enhance students' current well-being, help prevent metabolic complications, and reduce the long-term burden of chronic diseases. 
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Table S2
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 Significant p values in bold * Mann-Whitney U ** Kruskal Wallis






					

					
				

Table S3




 Food consumption by sex of university students, Medellín 2022
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