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Abstract 

Introduction: Some authors have been able to determine that cardiovascular 

disease has its origins in early life stages and that the risk of suffering them is 

determined by the effect associated with exposure to cardiovascular risk factors 

over a long time, all of which produce a negative effect on the quality of life. 

Objective: We aimed to identify cardiovascular risk factors in schooled 

adolescents within public institutions of education in Villavicencio. 

Methods: This was a cross-sectional, prospective, observational study 

developed in eight high schools with children between 13 and 17 years old. A 

written standardised survey was applied (questionnaire type), which was auto-

administered from the instrument denominated Global School-based Student 

Health Survey (GSHS) of the World Health Organisation (WHO). The modules 

were physical activity, eating behaviour, and drugs and alcohol consumption. In 

addition, the researchers took measures of weight, size, waist circumference, 

blood pressure and blood tests to measure total cholesterol, high-density 

lipoproteins (HDL), low-density lipoproteins (LDL), triglycerides and glucose, 

with each student’s informed consent and that of his or her guardian. Statistics 
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used were: average, standard deviation, interquartile ranges, proportions, Chi-

square, and logistic regression. 

Results: A total of 1 504 students were analysed. Age and physical activity were 

not significantly associated with cardiovascular risk. 

Conclusions: The results allow us to establish that the predominant risk factors 

for cardiovascular disease in young adolescents between 13 and 17 years old 

school in high school in Villavicencio are: smoking, alcohol consumption, body 

mass index (BMI), and family antecedents (such as precursor pathologies and 

chronic renal insufficiency), the latter with a risk opportunity of 15.5 times of 

having cardiovascular disease in this population group. 

Keywords: risk factors; adolescents; cardiovascular diseases; eating behaviour; 

obesity; sedentary behaviour 

Introduction 

Cardiovascular diseases are the principal cause of disability and early death in the world 

(Hernández-Martínez et al. 2020). Each year, more people die from any of these diseases 

than from any other cause, and these are usually observed in men and women of mature 

or advanced age. However, they start in childhood and evolve gradually in an 

asymptomatic way during adolescence and youth (García-Rada, Cardona-Hernandez, 

Roque 2009) until adulthood. 

Scientific evidence suggests that cardiovascular disease has its origin in the early ages 

of life and that the risk of suffering from it is determined by the synergistic effect 

resulting from exposure to cardiovascular risk factors over time (Ferreira-Guerrero et 

al. 2017). In Colombia, from the end of the 1960s onwards, cardiovascular diseases 

started being recognised as a cause of morbidity and mortality. During the next 30 years, 

cardiovascular diseases have been among the first five on the list of the 10 principal 

causes of mortality in Colombia (WHO 2017). According to the 2015 national survey 

on the nutritional situation, nine out of 10 (86.9%) students in Colombia did not comply 

with the requirements for fruit and vegetable consumption as recommended by the 

WHO. At least 74% of the surveyed minors drank sugary drinks; 47,3% ate fried food 

at least once daily; 46% of kids who answered anonymously reported not engaging in 

significant physical activity during the day, and they even spent three hours a day to 

stealthily watch television or play videogames (Departamento Administrativo para la 

Prosperidad Social et al. 2015). 

On the other hand, the survey found that the use of tobacco increased with age among 

students, from 4.7% in the group between 12 and 15 years, up to 13% in the group 

between 17 and 18 years. Among the scholars between 12 and 14 years, 26,6% of them 

declared the use of alcohol within the preceding 30 days, and results indicate a rise to 

50.5% among students between 17 and 18 years. Altogether 11% of the Colombian 



Pinzón Gutiérrez, Tobón Borrero, Navarro Toro 

3 

scholars declared having used illegal substances in the previous year (Ministerio de 

Justicia y del Derecho 2016). 

The concern is that these non-transmissible diseases are preventable when controlling 

risk factors possibly associated with the occurrence of diseases such as a cardiovascular 

event (George, Tong, and Bowman 2017, 2; Ortiz-Galeano et al. 2022; Visseren et al. 

2022, 3235). The study that directed this article intended to identify the cardiovascular 

risk factors in schooled adolescents at public institutions of education in the city of 

Villavicencio, Columbia.  

Methodology 

Design and Location of Study 

This was a cross-sectional, prospective, observational study in a sample of 1 504 

schooled adolescents between 13 and 17 years, inclusive of both genders. The data were 

collected in 2019 in eight public institutions of high school education in the municipality 

of Villavicencio. Prior authorisation was obtained of the school directives, and a 

voluntary form of participation was completed by participants under the signature and 

informed consent of parents or guardians.  

Sample Size Estimate 

The size of the sample was calculated starting from the concept of complex designs and 

consideration of its selection in achieving an equally likely sample, with the following 

formula of complex samples: 

n=N*Zα2 p*q*DEFF2 /[(N-1) d2 + Zα2 p*q] 

Where p is the prevalence of any risk factor for cardiovascular disease, and DEFF is the 

effect associated with the use of a complex design. 

The parameters within which the previous formula was applied are: 

• N=3602, which constitutes the sampling frame of students in eight schools in 

Villavicencio (socioeconomic stratum). 

• P=prevalence of the consumption of fried food=47.3% of adolescents between 

13 and 17 years old. According to the national survey of the nutritional situation 

(ENSIN 2015), adolescents consume fried food at least once daily. 

• Zα2=1.962, with a level of confidence of 95%. 

• d=error of sampling or precision of 2.5%. 

According to DEFF=1.4, a report that documents the effects of the design for 37 

different variables in 48 surveys of Demographic and Health Surveys (DHS), most of 
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the design effects were between 1.0 and 2.0 and the average design effect was 1.49 

(Verma, Lê, and Le 1996). 

The result of the sample (n) is 1 504 adolescents. 

Once sampling was established, the researchers opted for a sampling of stratified two-

stage clusters. At the first stage, the unities of the first stage (UPE) were separated 

according to defined strata for each of the eight participating schools that were on each 

course or grade. Previously, it was distributed proportionally as per the number of 

conglomerates per grade and school. These conglomerates were extracted randomly 

according to groups or conglomerates formed for each course in each school through a 

map. 

The determination of the number of students to consider in the subsample paraclinical 

was made through “proportional assignment of each school and conglomerate.” This 

guaranteed to have an individual in each conglomerate simultaneously, while picking 

up the characteristics of one school, one grade and the proportionality of the school’s 

size, together with “a swing” of the variability of the interest event, influenced by the 

principal factors that can explain this event. 

Criteria of Inclusion and Exclusion 

Inclusion criteria were: adolescents between 13 and 17 years, both genders, enrolled in 

public institutions of education (mega schools) day shift, and currently in grades 6 and 

11 or high school of the municipality of Villavicencio urban and rural area for the year 

2019. 

The exclusion criterium was: adolescents with any disease diagnostic. 

Instrument 

The Global School-based Student Health Survey (GSHS) validated by the WHO was 

used as a diagnostic tool for determining cardiovascular risk (Ministerio de Salud Y 

Protección Social 2016; Verma et al. 1996). 

Variables 

Analysis variables were age, gender, body mass index (BMI), blood pressure, smoking 

and alcoholism, obesity, physical activity, eating behaviour, drug consumption, lipid 

levels (total cholesterol, triglycerides), and blood lipoproteins. Researchers also 

measured high-density lipoproteins (HDL), low-density lipoproteins (LDL), very low-

density lipoproteins (VLDL), and serum levels of blood glucose. These were defined as 

abnormal levels of total cholesterol, triglycerides (TG), LDL-c, HDL-c and glucose 

values ≥200 mg/dL, ≥130 mg/dL, ≥130 mg/dL, according to the American Academy of 

Paediatrics (Giménez-García et al. 2016). The samples were centrifuged the same day 
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they were collected, and the sera were kept at a temperature of -80ºC to be processed 

later. 

In taking the anthropometric data like weight, size, and anthropometric classification of 

the nutritional state and waist circumference, the methodology recommended in 

Resolution 2465 of 2016 (Ministerio de Salud y Protección Social 2016) was used. A 

waist circumference ≥90 percentile (for age and gender) (Pajuelo-Ramírez et al. 2016) 

is considered obesity and abdominal obesity (Velásquez, Páez, and Acosta 2015, 31). 

Having taken into account international recommendations, the hypertensive adolescent 

was classified as one with systolic or diastolic blood pressure ≥95 percentile, according 

to age, gender and size (Guzman-Limon and Samuels 2019). 

Blood Parameters 

Quantification of glucose analytes (TC, HDL, LDL and TG) was made in the autolysed 

chemistry analyser A-15 of the commercial house Biosystems’ clinical laboratory, 

Blanca Cecilia Osoria Cañas (LABCO), through Biosystems colorimetric techniques. 

In patients with triglycerides lower than 400 mg/dl, the LDL was calculated through the 

Friedewald formula: LDL=total cholesterol-HDL cholesterol- (triglycerides/5). With 

triglyceride concentrations above this value, the LDL cholesterol was quantified by 

direct measure. 

Identification of bias through the logistic regression model factors associated was 

determined according to factors proposed by Fleta Zaragozano et al. (2008).  

Out of the seven proposed factors, it was determined that age and gender are confusing 

factors for each of the relations of the other five factors, and within the confounders, the 

age is not statistically significant (p=0.452). However, by deleting it from the model, it 

alters more than 10% of the OR effects of the other factors with respect to cardiovascular 

risk, and because of this, it was decided to leave it in the model as a confusion factor 

that adjusts the effect of the other factors with respect to cardiovascular risk. 

Data Analysis 

To complete the missing information in certain variables of interest and explain the 

cardiovascular risk in adolescents, we proceeded to utilise the imputation techniques of 

Medina and Galván (2007, 19) through the use of the module “multiple imputation” of 

the IBM SPSS Regression 20 software. In the collected data it was incomplete in an 

average 14% of the variables, which made it necessary to complete the variables data 

such as age, gender, family clinical history, tobacco, alcohol, insufficient school 

exercise (at least 2 hours weekly), and above percentile 75 BMI, which are all factors 

associated with cardiovascular risk in adolescents. This same strategy of imputation was 

used to complete the missing data of the lipids results for the variable “abnormal 

cholesterol” (total or LDL), which was created with “Yes” for the values of total 

cholesterol over the 200mg/dL, or having LDL values over the 110mg/dL. 
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The data were captured using Epi-Info, and exported to the statistical software SPSS 

version 25, licensed by the Universidad de los Llanos, as was used in the statistical trial 

of Kolmogorov Smirnov, under the void hypothesis (Ho) stating that the variables have 

a normal distribution, taking as a significant value p≤ 0.05. The numeric variables with 

parametric distribution were expressed with average and standard deviation, and not the 

parametric with the mean and the interquartile ranges. The qualitative variables were 

summarised as proportions.  

For the categorical variables, the Chi-square test was used, and multivariate analysis 

was used to evaluate associations between variables and cardiovascular risk events, and 

the risk factors through logistic regression (IBM). In addition, it was adjusted with the 

possible confusion factors of the model, constructed with the relevant factors of 

nutrition and physical behaviour, and with them, the bivariate analysis had a 

significance value of p ≤0.2. 

Ethical Considerations 

This research was approved by the ethics committee of the Universidad de los Llanos, 

in ordinary session No. 7, on August 21, 2019, under the regulations of Resolution 8430 

of 1993 of the Ministry of Health of the Republic of Colombia. This determines the 

scientific, technical and administrative norms to carry out research related to health, 

where this research is classified as harmless because no therapeutic intervention or 

intentional modification was carried out in the biological, physiological or social aspects 

of participants. Informed consent was given and signed by the participant and the parent 

or guardian. 

Results 

From a total of 3 602 adolescents between 13 and 17 years, who were enrolled in eight 

public schools, 1 504 participants were included in the study. The mean age of the 

participants was 14.9 ± 0.07 ages (DE=1.4), and 61.9% were female. The students 

interviewed belonged to a mega school centre with a greater predominance in the urban 

area of Villavicencio (80.6%). Most of the interviewees were in eighth grade( 29.3%), 

and the minor participation was from seventh-grade pupils (9.7%). With respect to 

ethnicity, 96.7% expressed belonging to an “other ethnic group,” followed by Afro-

descendants, with the participation of less than 1%, and indigenous scholars (0.6%). 

Regarding affiliation to a health regimen as beneficiaries, 34.9% had a subsidised health 

plan, but 40.4% did not know to which health plan their parents belonged.  

It is significant that 9% (136 students) had a paid job despite being minors (only 3 of 

them had turned 18 years old). 
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Table 1: Classification of body mass index BMI by gender 

Variables 

Total population Masculine Feminine 

(N=1514) (n=589) (n=925) 

Categorisation of BMI in 

adolescents 
N(%) 

Thinness 33(2.2) 21(3.6) 12(1.3) 

Risk of thinness  133(8.8) 70(11.9) 63(6.8) 

Normal weight 947(62.5) 342(58.1) 605(65.4) 

Overweight 316(20.9) 117(19.9) 199(21.5) 

Obesity 85(5.6) 39(6.6) 46(5)  

Source: Data of the survey GSHS applied to students 

The BMI mean for the study group was 21.42± 0.18 kgs/mts2 (DE=3.6). In a state of 

observation and care for intervention, 2.2% classified as “thinness” and 5.6% classified 

as “obesity,” which means one out of every five students, and 20.9% are “overweight,” 

with weight problems, in general, at 28.7%. The “thinness” results are almost equally 

distributed by age until 16 years old. Regarding “overweight,” there were 34.3% 

situated in the 12-year-old group, and regarding “obesity,” the age group with the 

highest percentage was 14-year-olds (9.2%). 

In relation to lifestyles, inadequate eating habits were present in at least 76% of the 

study population; 89.7% had had at least one soft drink in the previous 30 days. 

However, 82.7% had had at least one fruit in the previous 30 days; 84.8% ate fried 

foods; 76.3% drank sugary drinks; 76% ate packaged foods; and 44.2% added salt to 

meals once they were served. Regarding tobacco consumption, 17.9% had tried a 

cigarette at some time in their life; 8.8% of them did so at age 7 or less, corresponding 

to 1.5% of the total number of students. They smoked for the first time between 14 to 

15 years, followed by the group between 12 and 13 years; 63.6% were in these two age 

groups, which is equivalent to 11.4% of the total number of students. 

Regarding alcohol consumption over the previous 30 days of the survey, 40.9% stated 

that they had had some liquor ranging from less than one drink (9.1%), one drink 

(12.9%) to 5 drinks or more (4.2%), which they got mainly through their friends (10.4%) 

and their family (10.3%). Regarding the consumption of psychoactive substances, 7.9% 

of them had used marijuana in their lives and 5% in the previous 30 days. This indicates 
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that 64% who tried marijuana at some point in their lives had continued to consume it 

in the previous 30 days. Moreover, 4.6% had used amphetamines or methamphetamine. 

As age increased, the frequency of drug use increased, except for 14 or 15-year-olds, 

which was the age range in which the highest frequency of drug use occurred, with 

3.3%. 

Table 2: LDL and total cholesterol classification  

Variables 

Total population 

(N=1503) 

 N(%) 

Normal 1067(71.0%) 

Col: 200–220; LDL: 110–130 106(7.1%) 

Col: 221–230; LDL: 131–160 12(0.8%) 

Col: 231–280; LDL: 161–190 151(10.0%) 

Col: >281; LDL: >191 167(11%) 

Source: Frequency and percentages by joint classification of cholesterol in the sample according 

to imputation 

The paraclinical results taken from the subsample of students determined that 71% were 

in the “normal” range in both results, summarised jointly for total cholesterol and LDL. 

The results determined as “abnormal” were classified with 12.2% of the total in figures 

of total cholesterol between 200 to 220 mg/dL, or with LDL cholesterol with figures of 

110 to 130 mg/dL. The other 11% of the students had “abnormalities” above the 

previous figures that classified them into more critical categories for possible 

dyslipidaemia. 
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Table 3: Factors associated with cardiovascular risk adjusted by gender in adolescents 

attending school 

Variables OR  

Crude 

OR 

Adjusted 

Sig. I.C. 95% for OR 

Inferior Superior 

Clinical family history (1) 15.5 121.5 0.000 12.3 1195.5 

Cholesterol (Total o LDL) (1) 4.5 42.1 0.000 7.9 223.7 

Be above the 75th percentile of 

BMI (1) 

3.4 14.6 0.001 3.1 69.6 

Smoke tobacco or consume 

alcohol 2 times a month (1) 

4.5 * 0.000 2.1 9.8 

Source: OR adjusted for gender 

*See table 4 

Of the seven factors evaluated, four of them were significant for the association with 

cardiovascular risk; smoking and alcohol consumption (p=0.000); abnormal cholesterol 

(combined between total and LDL with p=0.000); students with a BMI above 23.3 or 

75% percentile; and students with a family history (precursor pathologies to kidney 

failure chronic with p=0.000), the latter with an association crude OR of a 15.5-fold 

chance of having cardiovascular risk for students with a family history. Age and 

physical exertion were not statistically significant to be associated with cardiovascular 

risk in this crude analysis. 

The OR measurements described below should be understood as the OR value of the 

established association adjusted for age and gender (p=0.000). 

The variables “smoking” or “consuming liquor” are defined as when they consume 

tobacco (3 or more days per month) and or consume alcohol (have consumed 1 or more 

days per month) (p=0.000). It has been established that consuming tobacco and or 

alcohol regularly, exacerbates cardiovascular risk in adolescents by 4.6 times compared 

to those who do not smoke or consume alcohol (p=0.000). However, when stratified by 

age, it was found that for those over 15 years of age inclusive, this risk rises to 6.1 with 

a confidence interval between 2.2 and 17.4; for those under 15 years of age, the risk 

decreases by almost half to 3.1, although the latter is not statistically significant 

(p=0.055). 
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Table 4: Measure of association of smoking or alcohol consumption and cardiovascular 

risk discriminated by age 

Variables 

Sig. OR 

I.C. 95% para OR 

Inferior Superior 

Smokes tobacco or consumes 

alcohol (Crude) 
0.000 4.6 2.1 9.9 

  Under 15 0.055 3.1 0.9 10.1 

  Over or equal to 15 0.000 6.1 2.3 17.4 

 

Discussion 

The objective proposed for this study was achieved. Cardiovascular risk factors in 

adolescents between 13 and 17 years, schooled at public institutions of education in the 

city of Villavicencio, were identified. The relevance lies in constituting a useful tool to 

create prevention strategies and early intervention within an institutional level that tend 

to strengthen health-promoting behaviours in order to have a positive impact on the 

health status and quality of life of this population group. 

Due to their lifestyle, adolescents can impact their health condition until adulthood 

(Giménez-García et al. 2016). Similarly, these participants constitute a group that (for 

their age) may expose themselves to cardiovascular risk (Escudero-Lourdes et al. 2014). 

Even though in this study “age” was not found to be significant, it was included as a 

confounding factor because, together with gender, there were variables that adjusted the 

model of the associated factors to cardiovascular risk. Moreover, it is important to 

clarify that age has been reported as one of the variables related to the prevention of 

cardiovascular problems in adolescents (Dzubur, Gacic, and Mekic 2019; Jacobs et al. 

2022). In that sense, it is still a variable that should be included in these types of studies. 

In this study, the lack of physical activity was a significant factor associated with 

cardiovascular risk. This lack of physical activity was associated with having 15 times 

more cardiovascular risk compared to those adolescents who exercised two or more 

hours weekly (p=0.002). This coincides with the study completed by Lavielle-

Sotomayor et al. (2014), where the lack of exercise was a significant factor for 

adolescents’ cardiovascular risk, as well as other authors who mention a strong relation 

(Flores-Paredes 2017; Lavielle-Sotomayor et al. 2014; WHO 2017). 
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In addition, it was significant that having a BMI above >23,31 kg/m2 (above the 75% 

percentile) may present a cardiovascular risk (p=0.001). This is similar to the results 

obtained in other studies, where researchers reported significance before the BMI equal 

to or greater than 25 kg/m2 and having cardiovascular risk (Bryce-Moncloa et al. 2017, 

4; Cardona-Gomez 2019, 41). Also, it was observed in this study that, similar to reports 

in other studies, less physical activity and more BMI were found, and this refers to a 

higher risk of presenting cardiovascular problems in adolescents (Carrillo-López et al. 

2020, 117; Flores-Paredes 2017; Tapia-Serrano et al. 2020, 6). 

This could also be related to the consumption of foods with a high caloric value by the 

young people sampled, in addition to their tendency to maintain a sedentary lifestyle 

(Carrillo-López et al. 2020, 117; Ferreira-Guerrero et al. 2017; WHO 2017). Apart from 

bad eating habits, in the laboratory tests applied to some of the young people sampled, 

a tendency to dyslipidaemia was evidenced, which suggests, according to Núñez and 

collaborators (2009), not only a cardiovascular risk but also having other health 

problems in the future, such as atherosclerotic cardiovascular disease (ACD). This 

means that a sedentary lifestyle, obesity, and having abnormal cholesterol were 

significant factors associated with cardiovascular risk, as reported by Jiménez (2015) in 

his study on the main factors of cardiovascular risk in young people. The significance 

of having total cholesterol higher than 200 mg/dL, or cholesterol LDL higher than 110 

mg/dL and the associated cardiovascular risk is evidenced in a study by Farias et al. 

(2018), which indicated that a cholesterol LDL over 110 mg/dL is significant not only 

for cardiovascular risk, but also for metabolic syndrome in adolescents (Farias et al. 

2018).  

It has been emphatically shown that having abnormal cholesterol, being sedentary, and 

consuming substances such as tobacco and alcohol, increase cardiovascular risk (Farias 

et al. 2018). The results obtained in this study show that most students do not consume 

the mentioned substances; however, most of them were considered passive smokers due 

to their families or friendships. Additionally, few young people who expressed 

consuming these substances, mostly obtained them from family or friends (Telumbre-

Terrero et al. 2019, 62; Uroz-Olivares 2018). There is also support for the finding that 

the consumption of tobacco and alcohol is a significant factor for cardiovascular risk in 

the studies by Kris-Etherton et al. (2022) and Pajuelo-Ramírez et al. (2016). Tobacco 

and alcohol are now regarded as the first and second psychoactive substances most 

consumed by adolescents (Martínez Torres et al. 2018; Ministerio de Justicia y del 

Derecho 2016), and their consumption should be considered a priority problem to solve 

in adolescents. The use of these substances, together with presenting abnormal 

cholesterol and a sedentary lifestyle, could lead to other health impairments, not only 

CVR (Giménez-García et al. 2016; Otto 2021; Sung et al. 2022). 

In addition to the above consideration, it was shown that having a clinical family history 

is a significant factor associated with cardiovascular risk (p=0.000). This significance 

is supported by different studies, where it was found that obesity, hypertension and 
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mellitus diabetes may be hereditary diseases leading to this risk (Escudero-Lourdes et 

al. 2014; Ramírez-Velez et al. 2017). The sedentary lifestyle habits and the consumption 

of highly caloric foods may be influenced by family members to adolescents (Nuñez de 

Sansón 2009; Pajuelo-Ramírez et al. 2016), which explains why young people maintain 

those prejudicial habits. 

To finalise, most young sampled children were classified as having medium to high 

cardiovascular risk. This can be explained based on the significant variables already 

mentioned, because all of them may lead to this risk (Dzubur et al. 2019; Giménez-

García et al. 2016; Ramírez-Velez et al. 2017). Based on the findings of this study, we 

recommend joint work between educational institutions and caregivers to encourage 

physical activity and healthy eating habits in adolescents since these interventions have 

been reported as effective in reducing these habits that are harmful to health (Farias et 

al. 2018; Giménez-García et al. 2016). Likewise, it is suggested to intervene 

psychologically with these young people and their family environment in order to 

prevent the consumption of substances such as tobacco and alcohol. In this way, it could 

be prevented that these habits, along with poor nutrition and a sedentary lifestyle, take 

root in young people as influenced by their families. This would establish bases to 

prevent future health risks in them and promote a healthy lifestyle in their adulthood. 

Recommendations  

Taking into account that cardiovascular diseases have their beginnings in childhood and 

adolescence, the results of this research are relevant since they constitute a baseline that 

allows the strengthening of strategies and proposals at the local and regional levels. The 

study endeavoured to impact the planning and execution of interventions related to 

modifiable risk factors, which will allow the educational community (parents, teachers, 

students) to promote self-care and the development of healthy habits and behaviours. 

Cardiovascular diseases may be prevented with individual commitment, support and 

follow-up in order to achieve significant changes in lifestyle, which are necessary to 

maintain cardiovascular health. Nursing professionals should lead prevention 

programmes in which self-care is the key to dealing with cardiovascular disease:  

• Promote adolescent consultation for the identification and timely monitoring of 

cardiovascular risk factors and the implementation of an intervention plan that 

generates the adoption of healthy lifestyles and self-care practices. 

• Strengthen the implementation of a national strategy for a healthy educational 

environment, contributing to the strengthening of skills, values, aptitudes, 

attitudes and capacities of the educational community to care for themselves, 

others and the environment. 

• Propose strategies to the directives of school institutions, such as promoting 

physical activity within daily occupations, based on personal tastes and 

interests, and implementing physical activity breaks and classroom rotation 
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within school days, which will result in a daily increase in physical activity and 

proper use of free time. 

• Promote the implementation of nutritional projects in educational institutions, 

in which the nursing profession (as part of an interdisciplinary team) develops 

strategies for communication, information and education that empower 

teenagers and young people to embrace healthy lifestyles and self-care 

practices. 

Conclusion 

It can be concluded that the predominant risk factors for cardiovascular disease in 

adolescents and young people between the ages of 13 and 17, schooled at high schools 

in the city of Villavicencio, are: gender, tobacco and alcohol, BMI, and family 

background. It is necessary to consider the need for early intervention regarding their 

lifestyles because there is a misconception that cardiovascular diseases (CVD) occur in 

adulthood. Adolescents and their carers are forgetting that an increase in the 

consumption of saturated fats, the lack of physical activity (as a result of the actual 

culture of playing videogames and watching television), the consumption of alcohol and 

tobacco at an increasingly younger age, and the consumption of foods rich in sodium 

are practices that start from childhood. Based on the findings, it is emphasised that there 

is an urgent need to raise awareness in the communities about the relevance of knowing 

the clinical family history since, in this population group, this factor was significantly 

associated with cardiovascular risk. Diseases such as obesity, hypertension and diabetes 

mellitus, which in serious scientific studies have been determined as hereditary risk 

factors, continue to be reaffirmed with unhealthy eating habits, starting from the school 

stage, since these are acquired at a very early age, and they are taught from home. 

References 

Bryce-Moncloa, Alfonso, Edmundo Alegría-Valdivia, Mauricio San Martin-San Martin G. 

2017. “Obesidad y riesgo de enfermedad cardiovascular.” An. Fac. med. 78 (2): 202–206. 

http://dx.doi.org/10.15381/anales.v78i2.13218. 

 

Cardona-Gómez, Jason. 2019. “Factores De Riesgo Cardiovascular En Adolescentes De 10 a 

17 años Escolarizados De La Ciudad De Medellín, 2015.” Revista Facultad Nacional De 

Salud Pública 37 (3): 34–43. https://doi.org/10.17533/udea.rfnsp.v37n3a05. 

 

Carrillo-López, Pedro Jose, Ándres Rosa-Guillamón, Eliseo García-Cantó, E. 2020. “Relación 

entre la actividad física y el índice de masa corporal en escolares de Murcia.” An Venez 

Nutr. 33 (2): 117–122. http://ve.scielo.org/scielo.php?script=sci_arttext&pid=S0798-

07522020000200117&lng=e. 

 

http://dx.doi.org/10.15381/anales.v78i2.13218
https://doi.org/10.17533/udea.rfnsp.v37n3a05
http://ve.scielo.org/scielo.php?script=sci_arttext&pid=S0798-07522020000200117&lng=e
http://ve.scielo.org/scielo.php?script=sci_arttext&pid=S0798-07522020000200117&lng=e


Pinzón Gutiérrez, Tobón Borrero, Navarro Toro 

14 

Departamento Administrativo para la Prosperidad Social, Ministerio de Salud y Protección 

Social - MSPS, Instituto Nacional de Salud: INS, and Departamento Administrativo para la 

Prosperidad Social. 2015. “Encuesta Nacional de La Situación Nutricional: ENSIN 2015.” 

https://www.minsalud.gov.co/sites/rid/Lists/BibliotecaDigital/RIDE/VS/ED/GCFI/docume

nto-metodologico-ensin-2015.pdf. 

 

Dzubur, Alen, Emrah Gacic, Mevludin Mekic. 2019. “Comparison of Patients with Acute 

Myocardial Infarction according to Age.” Medical Archives 73 (1): 23–27. 

https://doi.org/10.5455/medarh.2019.73.23-27. 

 

Escudero-Lourdes, Gabriela Virginia, Luz Viridiana Morales-Romero, Concepción Valverde-

Ocaña, Jose Fernando Velasco-Chávez. 2014. “Riesgo Cardiovascular En Población 

Infantil de 6 a 15 Años Con Obesidad Exógena.” Aportaciones Originales Rev Med Inst 

Mex Seguro Soc 52 (1): 58–63. https://www.redalyc.org/comocitar.oa?id=457745485010. 

 

Farias, Camila Ribeiro Lima de, Carla Campos Munis Medeiros, Diogo Rodríguez Souza, 

Ivelise Fhrideraid Alves Furtado da Costa, Mônica Oliveira da Silva Simões, Danielle 

Franklin de Carvalho. 2018. “Persistent Metabolic Syndrome and Risk of Cardiovascular 

Disease in Children and Adolescents.” Revista Brasileira de Enfermagem 71 (3): 1013–

1021. https://doi.org/10.1590/0034-7167-2016-0564. 

 

Ferreira-Guerrero, Diva del Pilar, Mabel Piedad Díaz-Vera, Claudia Patricia Bonilla-Ibañez. 

2017. “Factores de Riesgo Cardiovascular Modificables En Adolescentes Escolarizados de 

Ibagué, 2013.” Revista Facultad Nacional de Salud Pública 3 (2): 266–75. 

https://doi.org/10.17533/UDEA.RFNSP.V35N2A10. 

 

Fleta Zaragozano Jesus, Luis Moreno Aznar, Yanni Paola Delgado Peña, Manuel Bueno 

Lozano, José Luis Olivares López. 2008. “Concepto, Clasificación y Métodos de 

Valoración Del Riesgo Cardiovascular. Su Importancia En Pediatría.” Bol Pediatr Arag 

Rioj Sor 38 (1): 17–24. https://dialnet.unirioja.es/servlet/articulo?codigo=7298936. 

 

Flores-Paredes, Alcides. 2017. “Actividad Física y Prevalencia de Sobrepeso y Obesidad En 

Adolescentes Escolares de 12 A 18 Años de La Ciudad de Juliaca 2015.” Revista de 

Investigaciones Altoandinas: Journal of High Andean Research 19 (1): 103–114. 

https://doi.org/10.18271/ria.2017.260. 

 

García-Rada, Aser, Cardona-Hernandez, Roque. 2009. Factores de riesgo cardiovascular en los 

niñosy adolescentes. Libro de la salud cardiovascular del Hospital Clínico San Carlos y la 

Fundación BBVA. López Farré, Antonio, Macaya-Miguel, Carlos. 203–211. Bilbao: 

Editorial Nerea. 

 

George Mary, G, Xing Tong, Barbara A Bowman. 2017. “Prevalence of Cardiovascular Risk 

Factors and Strokes in Younger Adults.” JAMA Neuro 74 (6): 695–703. 

https://doi.org/10.1001/jamaneurol.2017.0020. 

 

https://www.minsalud.gov.co/sites/rid/Lists/BibliotecaDigital/RIDE/VS/ED/GCFI/documento-metodologico-ensin-2015.pdf
https://www.minsalud.gov.co/sites/rid/Lists/BibliotecaDigital/RIDE/VS/ED/GCFI/documento-metodologico-ensin-2015.pdf
https://doi.org/10.5455/medarh.2019.73.23-27
https://www.redalyc.org/comocitar.oa?id=457745485010
https://doi.org/10.1590/0034-7167-2016-0564
https://doi.org/10.17533/UDEA.RFNSP.V35N2A10
https://dialnet.unirioja.es/servlet/articulo?codigo=7298936
https://doi.org/10.18271/ria.2017.260
https://doi.org/10.1001/jamaneurol.2017.0020


Pinzón Gutiérrez, Tobón Borrero, Navarro Toro 

15 

Giménez-García, Crisitna, Estefania Ruiz-Palomino, Maria Dolores Gil-Llario, Rafael 

Ballester-Arnal, Jesús Castro-Calvo. 2016. “Una Perspectiva de Género En El Estudio de 

Conductas de Riesgo de Los Adolescentes.” International Journal of Developmental and 

Educational Psychology INFAD Revista de Psicología 2 (1): 189–197. 

https://doi.org/10.17060/ijodaep.2016.n1.v2.210. 

 

Guzman-Limon, Monica, and Joshua Samuels. 2019. “Pediatric Hypertension: Diagnosis, 

Evaluation, and Treatment. Pediatric Clinics 66 (1): 45–57. 

https://doi.org/10.1016/j.pcl.2018.09.001. 

 

Hernandez-Martínez, Julio C, Marcela Varona-Uribe, Gilma Hernandez. 2020. “Prevalencia de 

factores asociados a la enfermedad cardiovascular y su relación con el ausentismo laboral 

de los trabajadores de una entidad oficial.” Rev. Colomb Cardiol 27 (2): 109–116. 

https://www.rccardiologia.com/previos/RCC%202020%20Vol.%2027/RCC_2020_27_2_

MAR_ABR/RCC_2020_27_2_109-116.pdf. https://doi.org/10.1016/j.rccar.2018.11.004. 

 

IBM SPSS Regression 20: PDF Descargar libre [Internet]. docplayer.es. 

https://docplayer.es/4155633-Ibm-spss-regression-20.html. 

 

Jacobs Jr, David R., Jessica G Woo, Alan R Sinaiko, Stephen R. Daniels, Johanna Ikonen, 

Markus Juonala, Noora Kartiosuo, Terho Lehtimäki,Costan G. Magnussen, Nanhua Zhang, 

Jorma S.A. Viikari, et al. 2022. “Childhood cardiovascular risk factors and adult 

cardiovascular events.” New England Journal of Medicine 386 (20): 1877–1888. 

https://doi.org/10.1056/NEJMoa2109191. 

 

Jiménez-Chaves, J. D. 2015. “Principales factores de riesgo cardiovascular en poblaciones 

jovenes.” Sci Am. 2 (2): 105–12. 

https://revistacientifica.uamericana.edu.py/index.php/scientiamericana/article/view/218. 

 

Kris-Etherton, Penny, Sapp Philip, Terrance Riley, Kristin Davis, Tricia Hart, and Olivia 

Lawler. 2022. “The Dynamic Interplay of Healthy Lifestyle Behaviors for Cardiovascular 

Health.” Current Atherosclerosis Reports Nov. 24: 1–12. https://doi.org/10.1007/s11883-

022-01068-w.  

 

Lavielle-Sotomayor, Pilar, Victoria Pineda-Aquino, Omar Jáuregui-Jiménez, Martha Castillo-

Trejo. 2014. “Physical Activity and Sedentary Lifestyle: Family and Socio-Demographic 

Determinants and Their Impact on Adolescents’ Health.” Rev. Salud Pública 16 (2): 161–

72. https://doi.org/10.15446/rsap.v16n2.33329. 

 

Martínez-Torres, Javier, Heriberto Rangel-Navia, Eliana Rivera-Capacho. 2018. “Prevalencia 

de vida y factores asociados al consumo de marihuana en estudiantes escolarizados de 

Pamplona-Colombia, durante el primer período de 2015: estudio Emtamplona.” Revista 

médica de Chile146 (9): 1016–1023. https://doi.org/10.4067/s0034-98872018000901016. 

 

Medina, Fernando, Marco Galván. 2007. “Estudios Estadísticos y Prospectivos. Imputación de 

Datos: Teoría y Práctica.” Naciones Unidas. CEPAL. Santiago de Chile, Julio de 2007. 

https://repositorio.cepal.org/bitstream/handle/11362/4755/1/S0700590_es.pdf.  

https://doi.org/10.17060/ijodaep.2016.n1.v2.210
https://doi.org/10.1016/j.pcl.2018.09.001
https://doi.org/10.1016/j.rccar.2018.11.004
https://docplayer.es/4155633-Ibm-spss-regression-20.html
https://doi.org/10.1056/NEJMoa2109191
https://revistacientifica.uamericana.edu.py/index.php/scientiamericana/article/view/218
https://doi.org/10.1007/s11883-022-01068-w
https://doi.org/10.1007/s11883-022-01068-w
https://doi.org/10.15446/rsap.v16n2.33329
https://doi.org/10.4067/s0034-98872018000901016
https://repositorio.cepal.org/bitstream/handle/11362/4755/1/S0700590_es.pdf


Pinzón Gutiérrez, Tobón Borrero, Navarro Toro 

16 

 

Ministerio de Justicia y del Derecho. 2018. “Estudio Nacional de Consumo de Sustancias 

Psicoactivas En Población Escolar, Colombia 2016.” Observatorio de Drogas de 

Colombia. 2016. 

https://www.unodc.org/documents/colombia/2018/Junio/CO03142016_estudio_consumo_

escolares_2016.pdf. 

 

Ministerio de Salud y Protección Social. 2016. “Resolución 2465 de 2016. Por la cual se 

adoptan los indicadores antropométricos, patrones de referencia y puntos de corte para la 

clasificación antropométrica del estado nutricional de niñas, niños y adolescentes menores 

de 18 años de edad, adultos de 18 a 64 años de edad y gestantes adultas y se dictan otras 

disposiciones.” https://www.minsalud.gov.co/Normatividad_Nuevo/Resolucion 2465 de 

2016.pdf. 

 

Nuñez de Sansón, Vivian Nakary, Ana Maria Pérez Cisneros, Igrid Rachez Sosa de Paoli. 

2009. “Dislipidemia.” In Centro de Atención Nutricional Infantil Antímano. Nutrición En 

Pediatría, Caracas, Empresas Polar, 2nd edition, 601–33. 

https://pesqu2013isa.bvsalud.org/brasil/resource/en/lil-573551. 

 

Ortiz-Galeano, Ignacio, Cesar Chirico-Achinelli, Marta Gloria Brizuela, Myrian Graciela 

Cárdenas, Myrian Elizabeth Rivas, María Isabel Rodríguez-Riveros,Gladys Raquel 

Velázquez. 2022. “Progresión de los determinantes de factores de riesgo cardiovascular en 

estudiantes de la Universidad Nacional de Asunción-Paraguay.” Memorias del Instituto de 

Investigaciones en Ciencias de la Salud 20 (1): 64–72. 

https://doi.org/10.18004/mem.iics/1812-9528/2022.020.01.64. 

 

Otto, Catherine M. 2021. “Heartbeat: Recreational Substance Use and Risk of Premature 

Atherosclerotic Cardiovascular Disease.” Heart 107 (8): 599–601. 

https://doi.org/10.1136/heartjnl-2021-319322. 

 

Ramírez-Vélez, Robinson, Javier Moreno-Jiménez, Jorge Enrique Correa-Bautista, Javier 

Martínez-Torres, Katherine González-Ruiz, Emilio González-Jiménez, Jacqueline 

Schmidt-RioValle, Felipe Lobelo, Antonio Garcia-Hermoso. 2017. “Using LMS Tables to 

Determine Waist Circumference and Waist-to-height Ratios in Colombian Children and 

Adolescents: The FUPRECOL Study.” BMC Pediatrics 17 (1): 1–11. 

https://doi.org/10.1186/s12887-017-0919-4 

 

Pajuelo-Ramírez, Jaime, José Sánchez-Abanto, Doris Álvarez-Dongo, Carolina Tarqui-

Mamani, Alcibiades Bustamente-Valdivia. 2016. “La Circunferencia de La Cintura En 

Adolescentes Del Perú.” Anales de La Facultad de Medicina 77 (2): 111–16. 

https://doi.org/10.15381/anales.v77i2.11814. 

 

Sung, Chieh, Chi-Hsiang Chung, Fu Huang Lin, Wu-Chien Chien, Chien-An Sun, Chang-Huei 

Tsao, Chih-Erg Weng. 2022. “Risk of Cardiovascular Disease in Patients with Alcohol 

Use Disorder: A Population-based Retrospective Cohort Study.” Plos One 17 (10). 

https://doi.org/10.1371/journal.pone.0276690.  

 

https://www.unodc.org/documents/colombia/2018/Junio/CO03142016_estudio_consumo_escolares_2016.pdf
https://www.unodc.org/documents/colombia/2018/Junio/CO03142016_estudio_consumo_escolares_2016.pdf
https://www.minsalud.gov.co/Normatividad_Nuevo/Resolucion%202465%20de%202016.pdf
https://www.minsalud.gov.co/Normatividad_Nuevo/Resolucion%202465%20de%202016.pdf
https://pesqu2013isa.bvsalud.org/brasil/resource/en/lil-573551
https://doi.org/10.18004/mem.iics/1812-9528/2022.020.01.64
https://doi.org/10.1136/heartjnl-2021-319322
https://doi.org/10.1186/s12887-017-0919-4
https://doi.org/10.15381/anales.v77i2.11814
https://doi.org/10.1371/journal.pone.0276690


Pinzón Gutiérrez, Tobón Borrero, Navarro Toro 

17 

Tapia-Serrano, Miguel Angel, Mikel Vaquero-Solís, David Cerro-Herrero, Pedro Antonio 

Sánchez-Miguel. 2020. “Relación entre el Índice de Masa Corporal y el nivel de actividad 

física en adolescentes.” Pontificia Universidad Javeriana. Pensamiento Psicológico 18 (2): 

1–16. https://revistas.javeriana.edu.co/files-articulos/PPSI/18-2%20(2020)/80164789006/. 

https://doi.org/10.11144/Javerianacali.PPSI18-2.rimc. 

 

Telumbre, Terrero, Juan Yovani, Manuel Antonio López Cisneros, Lubia Del Carmen Castillo 

Arcos, y Alejandra Sánchez Becerra. 2019. “Historia Familiar Y Consumo De Alcohol En 

Adolescentes.” Revista Científica Salud Uninorte 35 (1): 55–66. 

https://doi.org/10.14482/sun.35.1.155.646. 

 

Uroz-Olivares, Jorge, Belén Charro Charro Baena, María Prieto Úrsua, Carmen Meneses 

Falcón. 2018. “Estructura Familiar Y Consumo De Alcohol En Adolescentes.” Health and 

Addictions/Salud Y Drogas 18 (1): 107–118. https://doi.org/10.21134/haaj.v18i1.364. 

https://ojs.haaj.org/?journal=haaj&page=article&op=view&path%5B%5D=364&path%5B

%5D=pdf. 

 

Velásquez Emma, C. Páez María, Edgar Acosta. 2015. “Circunferencia de cintura, perfil de 

lípidos y riesgo cardiovascular en adolescentes.” Salus 2015 Ago [citado 2023 Abr 01]; 

19( 2 ): 31-36. http://ve.scielo.org/scielo.php?script=sci_arttext&pid=S1316-

71382015000200007&lng=es. 

 

Verma, Vijay, Thanh Lê, and Thanh Le. 1996. “An Analysis of Sampling Errors for the 

Demographic and Health Surveys.” International Statistical Review/Revue Internationale 

de Statistique 64 (3): 265–294. https://doi.org/10.2307/1403786. 

 

Visseren, Frank L.J, François Mach, Yvo M. Smulders, David Carballo, Konstantinos C. 

Koskinas, María Bäck, Athanase Benetos, Alessandro Biffi, Juan Manuel Boavida, Davide 

Capodanno, Bernard Cosyns, Carolyn Crawford, Constantinos H. Davos, Ileana 

Desormais, Emanuele Di Angelantonio, Oscar H. Franco, Sigrun Halvorsen, F.D. Richard 

Hobbs, Monika Hollander, Ewa A. Jankowska, et al. 2021. “ESC Scientific Document 

Group. 2021 ESC Guidelines on cardiovascular disease prevention in clinical practice.” 

European heart journal 42 (34): 3227–3337. https://doi.org/10.1093/eurheartj/ehab484. 

 

World Health Organisation. 2017. “Enfermedades Cardiovasculares.” 

https://www.who.int/es/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds). 

https://doi.org/10.11144/Javerianacali.PPSI18-2.rimc
https://doi.org/10.14482/sun.35.1.155.646
https://ojs.haaj.org/?journal=haaj&page=article&op=view&path%5B%5D=364&path%5B%5D=pdf
https://ojs.haaj.org/?journal=haaj&page=article&op=view&path%5B%5D=364&path%5B%5D=pdf
http://ve.scielo.org/scielo.php?script=sci_arttext&pid=S1316-71382015000200007&lng=es
http://ve.scielo.org/scielo.php?script=sci_arttext&pid=S1316-71382015000200007&lng=es
https://doi.org/10.2307/1403786
https://doi.org/10.1093/eurheartj/ehab484
https://www.who.int/es/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds)

