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Abstract
Introduction: Overweight and obesity are pathologies that are increasing every day. This study was aimed 
to determine the relationship between anthropometric variables and lipid profiles in a sample of young 
university students, which leads to taking future prevention actions. Materials and Methods: A descriptive 
correlational study was conducted with a sample of 182 university students (88 women and 94 men), whose 
anthropometric variables and lipid profiles were evaluated. Data were analyzed using the SPSS Statistics 
20 software. The sample distribution was analyzed using the Kolmogorov-Smirnov normality test. Results 
were expressed as mean ± standard deviation or percentage, as applicable. Significance was established 
under the Pearson’s correlation coefficient with p ≤0.05 value. Partial correlations were used to evaluate the 
relationship between each of the anthropometric risk indices and lipid profile values. Results: 46.7% of the 
population were overweight classifies as low-risk for waist circumference (45.1%), finding that the body 
adiposity index was healthy for their age in 64.5% of the participants. As for lipid profile, normal values 
for triglycerides were found in 60.4% of the participants and optimal values for total cholesterol in 56%. 
Correlational analysis with a significance of p≤0.005 was positive for gender with anthropometric variables 
such as Body Mass Index and waist circumference. Discussion: Anthropometric characteristics are closely 
related to the lipid profile behavior, as shown in this study, and the different research studies conducted with 
university students. Conclusions: Anthropometric variables are positively related to the gender of university 
students, finding an association between total cholesterol and triglycerides, which indicates a health risk 
factor.
Key words: Youth; Obesity; Cholesterol; Triglycerides.

Resumen
Introducción: El sobrepeso y la obesidad son patologías que se incrementan día a día. El objetivo de este 
estudio fue determinar la relación de los parámetros antropométricos con el perfil lipídico en una muestra de 
jóvenes universitarios, que permitiría acciones de prevención futura. Materiales y Métodos: Se realizó un 
estudio descriptivo y correlacional con una muestra de 182 jóvenes universitarios distribuidos en 88 mujeres 
y 94 hombres, a los que se les evaluó variables antropométricas y perfil lipídico. Resultados: El 46.7% de 
la población presentó sobrepeso con una clasificación de riesgo bajo (45,1%) para el perímetro de cintura 
y se encontró que el índice de adiposidad corporal fue saludable para su edad en 64,5%. Respecto al perfil 
lipídico, se encontraron valores normales para triglicéridos en el 60,4% de la población y valores óptimos 
de colesterol total en el 56%. El análisis correlacional con una significancia de p≤0,005 fue positivo para 
sexo con variables antropométricas como el Índice de Masa Corporal y perímetro de cintura. Discusión: Las 
características antropométricas están estrechamente relacionadas con el comportamiento del perfil lipídico, 
como lo muestra el presente estudio y las diferentes investigaciones realizadas con estudiantes universitarios. 
Conclusiones: Las variables antropométricas se relacionan positivamente con el género de los estudiantes 
universitarios, en las que se encontró una asociación con valores de colesterol total y triglicéridos lo que 
indica factor de riesgo en salud.
Palabras clave: Jóvenes; Obesidad; Colesterol; Triglicéridos.

Resumo
Objetivo: O sobrepeso e a obesidade são patologias que aumentam dia a dia. O objetivo deste estudo é 
determinar a relação dos parâmetros antropométricos com o perfil lipídico em uma amostra de universitários, 
o que permitiria futuras ações de prevenção. Materiais e Método: Estudo descritivo correlacional com uma 
amostra de 182 alunos universitários distribuídos em 88 mulheres e 94 homens, nos quais foram avaliados 
variáveis antropométricas e perfil lipídico. Resultados: O 46,7% da população estava com excesso de peso, 
com uma classificação de risco baixo (45,1%) para a circunferência da cintura, constatando que o índice de 
adiposidade corporal era saudável para a idade em 64,5%. Em relação ao perfil lipídico, valores normais de 
triglicerídeos foram encontrados em 60,4% da população e valores ótimos de colesterol total em 56%. A 
análise de correlação com significância de p≤0,005 foi positiva para sexo com variáveis antropométricas, 
como o Índice de Massa Corporal e a circunferência da cintura. Discussão: As características antropométricas 
estão intimamente relacionadas ao comportamento do perfil lipídico, como mostra o presente estudo e a 
diferentes pesquisas realizadas em estudantes universitários. Conclusões: As variáveis antropométricas 
estão positivamente relacionadas ao sexo de alunos universitários, encontrando uma associação com valores 
de colesterol total e triglicerídeos, e indicando um fator de risco para a saúde.
Palavras chave: Jovens; Obesidade; Colesterol; Triglicerídeos.
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INTRODUCTION

Noncommunicable diseases (NCDs) are also known as chronic diseases that are mainly caused by 
unhealthy lifestyles1. More than 15 million preventable deaths worldwide are prematurely caused 
in people between 30 to 69 years of age. These deaths are preventable provided that the risk factors 
associated with the onset of these diseases are reduced such as alcohol abuse, physical inactivity, 
smoking, high intake of salt and sodium, and increased overweight and obesity2,3.

Metabolic risk factors include increased blood fat levels, overweight, and obesity, which have been 
linked to the early onset of cardiovascular diseases, insulin resistance, hypertension, and metabolic 
syndrome4,5. In clinical terms, overweight and obesity lead to increased values in triglycerides, low-
density lipoprotein cholesterol (LDLc) and decreased levels in high-density lipoprotein cholesterol 
(HDLc), all which constitute the lipid profile6.

Most of these diseases occur in the adult age7. However, the detection of risk factors in young people 
is higher. Low levels of physical activity and unhealthy eating habits in young people are associated 
with a metabolic imbalance of fat and glucose, resulting in cardiovascular and metabolic disease 
occurrence8.

University years can bring negative lifestyle changes, which may be due to the lack of family support 
and the lack of promotion of healthy habits in social and educational centers9. Another reason that 
can explain this phenomenon is related to the change from secondary education to university life10, 
which entails the adaptation of new standards to a different academic environment as well as social 
and economic changes11.

Unhealthy lifestyles are characterized by the consumption of high-calorie fast food and processed 
food, increased alcohol abuse and smoking, and high levels of stress7. These actions particularly lead 
to greater vulnerability and susceptibility to cardiovascular diseases12. 

Then, it is necessary to determine the relationship between anthropometric parameters and lipid 
profiles in university students to guide and implement programs that promote healthy lifestyles and 
the prevention of cardiometabolic risk factors in the university context.    

MATERIALS AND METHODS

A descriptive correlational cross-sectional study was conducted using a convenience sample of 182 
students from Higher Education Institutions (HEI) enrolled in the Physical Education, Recreation and 
Sports degree between July and December 2018, who were asked to voluntarily participate and were 
told the objectives of this research.

Inclusion criteria: being active during the 2018 academic term. Exclusion criteria: clinical diagnosis 
of physical or mental disability, non-communicable diseases, autoimmune diseases, cancer, viral 
diseases and/or pregnancy.

The assessment was carried out at the HEI’s laboratory for functional and fitness assessment by 
trained personnel, who conducted a survey to collect preliminary information and select the sample 
according to the inclusion criteria. Afterward, phone calls were made to the selected students to apply 
the different assessment and measurement variables of the study.



Nancy Janeth Molano-Tobar, Andrés Felipe Villaquiran-Hurtado, María del Mar Meza-Cabrera

3

Rev Cuid. Mayo - Agosto 2020; 11(2): e1079

E-ISSN: 2346-3414

To evaluate anthropometric variables, the recommendations of the International Society for the 
Advancement of Kinanthropometry (ISAK) were used as a reference13. For weight and size 
measurements, the Detecto mechanical scale (Ref RGTA-200) was used having an accuracy of 0.1 cm 
and a capacity of 200kg. Body Mass Index (BMI) was measured by grouping the data according to the 
World Health Organization (WHO) guidelines14. For waist circumference (WC), WHO specifications 
were used, taking as a midpoint the area between the rib cage and the iliac crest15. Moreover, the 
equation proposed by Bergman et al16 was applied to determine the body fat percentage (BFP): 

BFP = [(waist circumference in cm) / ((height in m) 1.5) -18)]

To determine lipid profiles, a standardized clinical laboratory was contacted for blood tests. Participants 
were instructed to fast for 8-10 hours. The results were presented at the cutoff points of each evaluated 
variable according to the WHO criteria for Adult Treatment Panel (ATP III)17.

Data were analyzed using the Statistical Package for Social Science® software, version 20 (SPSS, 
Chicago, IL, USA). The sample distribution was analyzed using the Kolmogorov-Smirnov normality 
test. The results were expressed as mean ± standard deviation (SD) or percentage, as applicable. 
Significance was established under the Pearson’s correlation coefficient with p ≤0.05 value. Partial 
correlations were used to evaluate the relationship between each of the risk anthropometric indices 
and lipid profile values.

For the study, the Declaration of Helsinki issued by the World American Association (WAA) was 
used as a reference, in addition to the resolution 8430 of the Colombian Ministry of Health in which 
scientific and administrative models are established for health research and research involving human 
beings. The study was also endorsed by the Ethics Committee of the Faculty of Exact Sciences and 
Education of the University of Cauca18,19. Under the principle of autonomy, the population accepted 
to participate voluntarily by signing the informed consent form.

RESULTS

The sample was composed of 88 women and 94 men who had an average age of 22.05 ± 3.327 years 
old, living in areas classified as socioeconomic status 2 and 3 and having basic healthcare services 
that are specific to Colombia. Table 1.

Table 1. Descriptions of anthropometric variables by sex. M ± DE

Variable Women 
 (n=88) 

Men 
(n=94) Valor p 

Age 22.09±3.68 22,02±2.973 0.284 

Stratum Socioeconomic 3.89±0.76 3,74±0,702 0.194 

BMI. 24.30±3.09 25.81±3.80 0.004 

Hip circumference 92.42±7.97 94,56±9.46 0.010 

WHR (Waist-Hip Ratio) 79.43±14.44 82,47±7,30 0.073 
 

Source: Own authorship
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Waist circumference showed low risk with 45.05% and a moderate percentage of high-risk classifi-
cation, as shown in Figure 1.

Figure 1. Waist circumference distribution by sex

Source: Own authorship

Body Adiposity Index was 21.91 ± 7.34, which indicates that health parameters match with gender 
values, showing a higher health prevalence in men (36.81%) than in women (28.02%). 

In the population, the mean values of the lipid profile were observed, demonstrating significance for 
gender, as shown in Table 2.

Table 2. Shows lipid profile descriptive analysis results, representing normal values

Variable  Men 
(n=88) 

Women 
(n=94) Valor p Total  

TC (mL / dL) M ± DE 177.8 ± 53.3 176.7 ± 47.3 0.002 177.3 ± 50.4 

HDL-C (mg / dL) M ± DE 48.6 ± 21.7 48.2 ± 22.31 0.004 48.4 ± 21.9 

LDL-C (mg / dL) M ± DE 141.3 ± 13.0 141.4 ± 13.5 0.033 141.3 ± 13.2 

Triglycerides (mg / dL) M ± DE 132.8 ± 69.7 149.3 ± 61.9 0.000 140.0 ± 66.4 

 
SD: Standard Deviation; TC: Total Cholesterol; HDL: High-Density Lipoprotein; LDL-C: Low-Den-
sity Lipoprotein Cholesterol. Source: Own authorship

According to the lipid profile classification, women were at high risk of chronic non-communicable 
diseases. Table 3.
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Table 3. Percentage of risk cases regarding lipid profile.
Variable Women 

 (n=88) 
Men 

(n=94) Total 

CT    

Optimun until to 200mg / Dl 56.8 55.3 56 

Moderate 200-239mg / Dl 39.8 40.4 40.1 

High > 240 mg / Dl 3.4 4.3 3.8 

c-HDL    

Low risk > 60 mg / dL 69.3 37.2 57.2 

High Risk < 35mg / Dl 30.7 62.8 47.3 

LDLc    

Optimun (100-129mMg / Dl) 15.9 18,1 17.0 

High Limit (130-159 mg / dl) 84.1 77.7 80.8 

High (≥ 160 mg / dl) 0.0 4.3 2.2 

Triglycerides    

Normal 47.7 72.3 60.4 

High Limit (150-199 mg / dl) 40.9 13.8 26.9 

High (200-499 mg / dl) 9.1 11.7 10.4 

Very high (≥ 500 mg / dL) 2.3 2.1 2.2 
 

Source: Own authorship

As shown in Table 4, when analyzing Pearson’s correlation of p≤0.05, the high and moderate correla-
tion variables can be estimated, showing that some anthropometric parameters are associated with 
lipid profiles.

Table 4. Pearson’s correlation analysis.
Variables P-Value Correlation Type 

BMI / Waist circumference  0,000 0.80 high 

BMI / Total Cholesterol 0,000 0.65 high 

BMI / Triglycerides 0,000 0.50 moderate 

Waist circumference / Total Cholesterol 0,000 0,49 moderate 

 Source: Own authorship

DISCUSSION 

A large percentage of university students were found to be overweight in the sample taken. In a sample 
of university male students, Al-Sejari found that more than half of the students were overweight20. In 
addition, Pengpid and Peltzer reported that 37.5% of the students were above normal weight, although 
this value is below the findings of this study21. Previously reported data may be associated with the 
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transition between youth and adulthood in college students, resulting in major lifestyle changes (diet, 
physical activity, stress, sleep), a key step in the adoption of weight-gaining behaviors6, which lead to 
the early onset of cardiovascular diseases22.

Regarding BMI differences between men and women in this study, women were found to be more 
overweight compared to men. Pengpid and Peltzer reported different data showing that 28% of 
men were overweight or obese while just 18% of women were overweight23. Similarly, in a study 
conducted at a Slovakian university, men showed a higher BMI compared to women. The authors of 
this research stated that this difference may be caused by careless eating, larger food portions, and 
higher consumption of alcohol and cigarettes among men24.

In terms of waist circumference, university students were found to be at moderate risk. Morales et al., 
found increased waist circumference in Chilean university students, suggesting abdominal obesity in 
this population25. Excessive abdominal fat has been linked to increased insulin resistance, low HDL, 
high triglycerides, and increased blood pressure26. In addition, anthropometric measures may be more 
accurate than BMI as a body fat indicator27.

Moreover, the Body Fat Percentage (BFP), which was measured based on the relationship between 
the hip circumference and height and used as an indicator of obesity and cardiovascular risk28, showed 
normal parameters in the sample evaluated. González-Ruíz, Correa-Bautista, and Ramirez-Velez state 
that BFP is a simple marker to predict fat percentage as they found in their study with 204 men from 
the educational sector in Bogotá. However, discrepancies between the BMI and BFP were also found 
at 12.5% above the rate, suggesting the need to confirm the results with other research29.

Metabolic syndrome is a disease characterized by high LDL, low HDL, high blood pressure, central 
obesity, and prediabetes. An early diagnosis allows making appropriate decisions to mitigate the 
risk of coronary heart disease and type 2 diabetes mellitus. Early detection of dyslipidemia allows 
timely and appropriate action to prevent non-communicable diseases30. In this study, lipid profile 
values reported a low percentage of total cholesterol in students with hypercholesterolemia, although 
40% had moderate levels. In contrast, 21% of nutrition students in Santa Fé, Argentina presented 
hypercholesterolemia, which is a higher result compared to this research7.

A high percentage of LDL levels was found in men, probably related to unhealthy eating and seden-
tary lifestyle25, smoking and increased abdominal girth8. In addition, HDL showed a high-risk result 
with low blood values in the student population31. In a study conducted at an Ecuadorian university 
between 2014 and 2015, HDL showed alterations in 39.7% of women and 18.2% of men. This study 
also reported that 1 out of every 4 students had lipid profile alterations32, results that are similar to 
those in this study, all related to the risk factor for cardiovascular disease.

There is a close association between anthropometric characteristics and lipid profiles, e.g., over-
weight students having higher levels of triglycerides, HDL and cholesterol6. Sedentary young people 
with higher BMI had higher levels of LDL, triglycerides, total cholesterol, and lower HDL levels8. All 
these determine the importance of adopting measures to promote healthy lifestyles. 

The relationship between lipid profile and anthropometric variables was evaluated in this paper to 
provide knowledge about risk factors for noncommunicable diseases in university students. This 
study leads to replication in other universities to implement healthy decisions in favor of university 
students.
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As a limiting factor, the study may include a larger sample with students from other degrees for 
more comprehensive research and also involve assessment of lifestyle and physical activity levels to 
correlate it with anthropometric data and metabolic behaviors. 

This research involves new research related to cardiometabolic risk factors among university students 
across the country in order to take action to mitigate the occurrence of NCDs during university time 
and make further decisions for the promotion of healthy lifestyles.

CONCLUSIONS 

In this study, the participating university students were overweight in relation to their sex and lipid 
profile alterations. Lipid profile is an indicator for determining cardiometabolic risk. There is a 
relationship between anthropometric parameters and lipid profile that also shows a relationship with 
increased BMI, triglycerides, and total cholesterol. All these results lead to implement collective 
intervention plans that promote physical activity, adequate nutrition and other healthy behaviors 
associated with lifestyle and modifiable risk factors for chronic noncommunicable diseases.

Source of Funding: None. 

Acknowledgements
We would like to express our gratitude to the University of Cauca for its support in this research.

Conflict of Interest: None. 

REFERENCES  	

1.	 Murray LCJ. Global, regional, and national comparative risk assessment of 79 behavioral, en-
vironmental and occupational, and metabolic Risks or clusters of risks, 1990-2015: a systematic 
analysis for the Global Burden of Disease Study 2015. Lancet. 2016; 388 (10053): 1659-724. 
https://doi.org/10.1016/S0140-6736(16)31679-8

2.	 World Health Organization. Global status report on noncommunicable diseases. 2014. 2014: 
1-302. 

3.	 Villaquiran HAF, Jacome VSJ, , Ortega BE. Behavioral for non-communicable diseases factors in 
university students. Rev. Cienc. city. 2018; 15 (2): 52-65. https://doi.org/10.22463/17949831.1401

4.	 Deaton C, Froelicher ES, Wu LA, Ho C, Shishani K, Jaarsma T. The global burden of cardio-
vascular disease. European Journal of Cardiovascular Nursing. Journal of the Working Group on 
Cardiovascular Nursing of the European Society of Cardiology. 2011. 2017; 10 (2): S5-13. 

	 https://doi.org/10.1016/S1474-5151(11)00111-3
5.	 Riley L, Guthold R, Cowan M, Savin S, Bhatti L, Armstrong T, et al. The World Health Or-

ganization STEPwise approach to noncommunicable disease risk-factor surveillance: Methods, 
challenges, and opportunities. Am J Public Health. 2016; 106 (1): 74-8. 

	 https://doi.org/10.2105/AJPH.2015.302962
6.	 Gonzalez SCE, Diaz BY, Mendizabal-Ruis AP, Medina DE, Morales JA. Prevalence of obesity 

and altered lipid profile among university students. Nutr Hosp. 2014; 29: 315-21. 
	 http://dx.doi.org/10.3305/nh.2014.29.2.7054

https://doi.org/10.1016/S0140-6736(16)31679-8
https://doi.org/10.22463/17949831.1401
https://doi.org/10.1016/S1474-5151(11)00111-3
https://doi.org/10.2105/AJPH.2015.302962
http://dx.doi.org/10.3305/nh.2014.29.2.7054


Relationship between Anthropometric Parameters and Lipid Profiles in 
University Students from Popayán (Cauca, Colombia)

8

Rev Cuid. Mayo - Agosto 2020; 11(2): e1079

E-ISSN: 2346-3414

7.	 Negro E, Gerstner C, Depetris R, Barfuss A, González M, Williner MR. Prevalence of risk 
factors for cardiovascular disease in college students from Santa Fe (Argentina). Hum Nutr Diet 
Rev Esp. 2018; 22 (2): 132-40. https://doi.org/10.14306/renhyd.22.2.427

8.	 Caamaño NF, Alarcon- Hormazabal M, Delgado FP. Levels of obesity, metabolic profile, snuff 
consumption and blood pressure in young sedentary. Nutr Hosp. 2015; 32 (5): 2000-06. 

	 http://dx.doi.org/10.3305/nh.2015.32.5.9619
9.	 Menecier N, Lomaglio DB. Biochemical Indicators cardiometabolic risk, excess weight and 

blood pressure in college students. Catamarca, Argentina. Hosp Clin Nutr Diet. 2018; 38 (2): 57-
63. http://dx.doi.org/10.12873/382menecier

10.Morales G, Guillen-Grima F, Muñoz S, Belmar C, Schifferli I, Munoz A, et al. Cardiovascular 
risk factors in university first and third year. Rev Med Chile. 2017; 145 (3): 299-308. 

	 https://doi.org/10.4067/S0034-98872017000300003
11.Mollinedo MFE, Ortiz TPM, Araujo ER, Lugo BLG. Body mass index, frequency and reasons 

for College Students for physical activity. Cuba Medica Super Rev Educ. 2013; 27 (3): 189-99.  
12.Morales IG, Valle RC, Soto VA, Ivanovic MD. Cardiovascular risk factors in college students. 

Rev Chil Nutr. 2013; 40 (4): 391-96. https://doi.org/10.4067/S0717-75182013000400010
13.Stewart DA, Marfell-Jones M, Olds T, Ridder JH. International Anthropometric Assessment 

Protocol for ISAK. 2011: 1-126.
14.World Health Organization. Obesity and overweight. 2018. 
15.Aráuz-Hernandez A, Guzman-Padilla S, Rossello-Araya M. Abdominal circumference as an 

indicator of risk of cardiovascular disease. Acta Medica Costarricense. 2013; 55 (3): 122-127. 
16.Bergman RN, Stefanovski D, Buchanan TA, Sumner AE, Reynolds JC, Sebring NG, et al. A 

better index of body adiposity. Obesity (Silver Spring). 2011; 19: 1083-89. 
	 https://doi.org/10.1038/oby.2011.38
17.Third Report of the National Cholesterol Education Program (NCEP). Expert Panel on de-

tection, evaluation, and treatment of high blood cholesterol in adults. (Adult Treatment Panel III). 
Final Report. Circulation 2002; 106; 3143-3421. https://doi.org/10.1161/circ.106.25.3143

18.The Helsinki Declaration Orvosi Hetilap 1965; 106: 1715-1716
19.Republic of Colombia. Ministry of Health. Resolution No. 008430 of 1993, Oct. 4, for which 

the rules are set scientifi c, technical and administrative for health research. Santafe de Bogota: 
The Ministry; 1993. 

20.Al-Sejari M. Sociocultural characteristic, lifestyle, and metabolic risk factor of Kuwaiti naked 
Among Male university students. American Journal of Mens Health. 2017; 11 (2): 308-317. 	
https://doi.org/10.1177/1557988316680937

21.Pengpid S, Peltzer K. Prevalence of overweight / obesity and central obesity and Its associated 
factors Among a sample of university students in India. Obes Res Clin Pract. 2014; 355: 1-13. 
https://doi.org/10.1016/j.orcp.2013.12.003

22.Gulfo-Garcia M, Garcia-Zea J. Prevalence of cardiovascular risk factors in young people from 
a university. Rev Public Health. 2012; 14 (5): 822-30. https://doi.org/10.15446/rsap

23.Pengpid S, Peltzer K. Prevalence of overweight and underweight and Its associated factors 
Among male and female university students in Thailand. Comparative Journal of Human Biology. 
2015; 66: 176-86. https://doi.org/10.1016/j.jchb.2014.11.002

24.Hertelyova Z, Salaj RJ, Chmelařová A, Dombrovsky P, Dvorakova MC, Kruzliak P. The as-
sociation Between lipid parameters and obesity in university students. J Endocrinol Invest. 2016; 
39 (7): 769-78. https://doi.org/10.1007/s40618-015-0240-8

25.Morales G, Balboa-Castillo T, Muñoz S, Belmar C, Soto Á, Schifferli I, Guillen-Grima F. 
Association between cardiometabolic risk factors, physical activity and inactivity in Chilean uni-
versity. Nutr Hosp. 2017; 34 (6): 1345-1352. https://doi.org/10.20960/nh.1060

https://doi.org/10.14306/renhyd.22.2.427
http://dx.doi.org/10.3305/nh.2015.32.5.9619
http://dx.doi.org/10.12873/382menecier
https://doi.org/10.4067/S0034-98872017000300003
https://doi.org/10.4067/S0717-75182013000400010
https://doi.org/10.1038/oby.2011.38
https://doi.org/10.1161/circ.106.25.3143
https://doi.org/10.1177/1557988316680937
https://doi.org/10.1016/j.orcp.2013.12.003
https://doi.org/10.15446/rsap
https://doi.org/10.1016/j.jchb.2014.11.002
https://doi.org/10.1007/s40618-015-0240-8
https://doi.org/10.20960/nh.1060


Nancy Janeth Molano-Tobar, Andrés Felipe Villaquiran-Hurtado, María del Mar Meza-Cabrera

9

Rev Cuid. Mayo - Agosto 2020; 11(2): e1079

E-ISSN: 2346-3414

26.Weiller MCS, Wollinger LM, Marin D, Pasqualini GJ, Contini V, Moreno BS. Waist-to-height 
ratio (WHtR) and triglyceride to HDL-C ratio (TG / HDL-c) as predictors of cardiometabolic risk. 
Nutr Hosp. 2015; 31 (5): 2115-212. http://dx.doi.org/10.3305/nh.2015.31.5.7773 

27.Vilchez-Avaca C, Silva C, Contreras A, Garcia M, Rojas O, Gomez R, et al. Assessment of 
body fatness according to body mass index and waist circumference among university students. 
Science and nursing. 2017; 23 (2): 13-20.

28. Garcia AI, Niño-Silva LA, González-Ruíz K, Ramírez-Vélez R. Utility index as an indicator of 
body fatness and obesity predictor of cardiovascular risk in adults of Bogota, Colombia. End Rev 
Nutr. 2015; 62 (3): 130-137. https://doi.org/10.1016/j.endonu.2014.11.007

29.Gonzalez-Ruiz K, Correa-Bautista JE, Ramirez-Velez R. Evaluation of body adiposity index 
in predicting the percentage of fat in adults in Bogota, Colombia. Nutr Hosp. 2015; 32 (1): 55-60. 
http://dx.doi.org/10.3305/nh.2015.32.1.9087

30.Martinez-Torres J, Correa-Bautista J, Gonzalez-Ruiz K, Vivas A, Triana-Reina HR, Prie-
to-Benavidez DH, et al., A cross-sectional study of the prevalence of metabolic syndrome and as-
sociated factors in Colombian Collegiate students: The FUPRECOL-Adults Study. Int J Envirom 
Res Public Health. 2017; 14: 1-14. https://doi.org/10.3390/ijerph14030233

31.Khabaz M, Abdulrahman B, Baig M, Mohammed T, Abdullah M, Shafiq N, et al. Dietary 
habits, lifestyle pattern and obesity Among Young Saudi university students. J Pak Med Assoc. 
2017; 67 (10): 1541-46.

32.Ruano C, Lucumí E, J Alban, S Arteaga, Fors M. Obesity and cardio-metabolic risk factors 
in students Ecuadorian University. First Report, 2014- 2015 Diabetes and Metabolic Syndrome: 
Clinical Research and Reviews. 2018; 12: 917-21. https://doi.org/10.1016/j.dsx.2018.05.015

http://dx.doi.org/10.3305/nh.2015.31.5.7773
https://doi.org/10.1016/j.endonu.2014.11.007
http://dx.doi.org/10.3305/nh.2015.32.1.9087
https://doi.org/10.3390/ijerph14030233
https://doi.org/10.1016/j.dsx.2018.05.015

