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Abstract

Introduction: Cardiovascular diseases are the leading cause of death worldwide, and they have become
a problem of interest of public health, both for developed and developing countries. In this regard, the
decrease in time devoted to physical activity and the increase of sedentary activities stand out, thus
making physical inactivity one of the many risk factors for Cardiovascular diseases. The objective was to
determine the factors associated with cardiovascular risk in students of an educational institution in the
city of Cali, Colombia. Materials and Methods: It is an observational and analytical epidemiological study
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Factors Associated with Cardiovascular Risk in High School Students of a Public School

with a sample of 227 randomly selected students, with 95% reliability. To determine the level of physical
activity in schoolchildren, researchers applied the international rag physical activity questionnaire, and
took anthropometric measures such as weight, height, and waist and hip circumference. Results: 96 %
of the participants presented low cardiovascular risk. Likewise, the variables that showed a statistically
significant association with cardiovascular risk were alcohol consumption and body mass index, which
predict 81 % of the possibility of being at risk. Conclusions: The low cardiovascular risk and the high level
of physical activity prevailed in the evaluated schoolchildren, significant differences regarding gender
were observed, finding that men have higher values in weight, height, and waist/hip ratio compared to
females. Finally, it was established that the factors associated with cardiovascular risk are body mass
index and alcohol consumption.

Keywords: Physical activity; obesity; overweight.

Resumen

Introduccion: las enfermedades cardiovasculares son la principal causa de muerte en todo el mundo,
lo que las convierte en un problema de interés en salud publica, tanto para paises desarrollados, como
en vias de desarrollo. La disminucion del tiempo dedicado a la actividad fisica y el aumento de las
actividades sedentarias son parte de los muchos factores de riesgo para las enfermedades cardiovas-
culares. El objetivo fue determinar los factores asociados al riesgo cardiovascular en los estudiantes de
una institucién educativa de la ciudad de Cali, Colombia. Materiales y métodos: estudio epidemioldgico
observacional y analitico, con una muestra de 227 estudiantes seleccionados de forma aleatoria, con
una confiabilidad del 95%. Para determinar el nivel de actividad fisica en los escolares, se aplico el
cuestionario internacional de actividad fisica rag; igualmente, se tomaron medidas antropométricas
como peso, talla, perimetro de cintura y cadera. Resultados: €l 96% de los participantes presentaron
riesgo cardiovascular bajo. Asi mismo, las variables que mostraron una asociacién estadisticamente
significativa con el riesgo cardiovascular fueron el consumo de alcohol y el indice de masa corporal, los
cuales predicen en un 81 % la posibilidad de tener riesgo. Conclusiones: prevalecid el bajo riesgo cardio-
vascular y el alto nivel de actividad fisica en los escolares evaluados, con diferencias significativas respecto
al sexo. Los hombres presentan valores mas altos en peso, talla y relacion cintura/cadera en comparacion
con las mujeres. Se establecio que los factores asociados con el riesgo cardiovascular son el indice de masa
corporal y el consumo de alcohol.

Palabras clave: obesidad; sobrepeso; actividad fisica (DeCS).

Resumo
Introdugdo: as doencas cardiovasculares sdo a principal causa de morte no mundo, convertendo-se em um
problema de interesse em saude publica, tanto para paises desenvolvidos quanto em vias de desenvolvi-
mento. Neste sentido, ressalta-se a diminuicdo de tempo dedicado a atividade fisica e o aumento das ati-
vidades sedentarias, convertendo a inatividade fisica em um dos muitos fatores de risco para as doencas
cardiovasculares. O objetivo consistiu em determinar os fatores associados a risco cardiovascular nos estu-
dantes de uma instituicdo educativa da cidade de Cali, Colémbia. Materiais e métodos: estudo epidemiolégico
observacional e analitico com uma amostra de 227 estudantes selecionados de maneira aleatdria com uma
confiabilidade do 95%. Para determinar o nivel de atividade fisica nos escolares, aplicou-se o questiondrio
internacional de atividade fisica paQ; igualmente tomaram-se medidas antropométricas como peso, esta-
tura, perimetro de cintura e quadril. Resultados: 0 96 % dos participantes apresentaram risco cardiovascular
baixo. Igualmente, as varidveis que mostraram associagdo estatisticamente significativa com o risco cardio-
vascular foram o consumo de alcool e o indice de massa corporal, os quais predizem em um 81 % a possibi-
lidade de ter risco. Conclusdes: prevaleceu o baixo risco cardiovascular e o alto nivel de atividade fisica nos
escolares avaliados, observando diferencas significativas com respeito ao sexo, encontrando que os homens
apresentam valores maiores em peso, estatura e relacdo cintura/quadril em comparacdo com as mulheres,
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estabelecendo finalmente que os fatores associados com o risco cardiovascular sdo indice de massa corporal
e 0 consumo de alcool.

Palavras-chave: obesidade; sobrepeso; atividade fisica (DeCS).

Introduction

ardiovascular diseases, are the main cause of death worldwide, thus being a problem of

Cinterest in public health, in developed as well as in developing countries. In Colombia

these diseases are the main cause of death, both in men and in women older than 45 years
(D.

These diseases have been associated with the presence of various risk factors such as
sedentarism, obesity, tobacco use, alcoholism, unhealthy diet, which usually appear early
in childhood due to the technological advances in transportation, communications and
entertainment and leisure, promoting an increase in hypokinetic activities (2).

The decrease of the time spent in physical activity and the increase of sedentary activities
like watching TV, playing video games and using internet are evident (3, 4); these do not only
produce problems related to health, it also, considered from the perspective of education,
connected with physical inactivity, affects motor abilities and qualities (5).

According to the report of the Pan American Health Organization —rano— and the World
Health Organization —-who—, 15.2 % of alcohol users and 6.8 of tobacco users are young people.
In this regard, it has been established that men start smoking at the age of 17.3 years and
women at the age of 18.2 years.

As to arterial hypertension, prevalence in the population older than 15 years of age is
12.6 %, equally, it is estimated that 7 % of population older than 30 years suffer from non-insulin
dependent diabetes mellitus, and of these, between 30 % and 40 % are not aware they are sick (6).

Scientific evidence suggests that co have their origins in early ages of life and that the risk
of suffering from them is determined by the synergic effect, resulting from the exposure to
different cardiovascular risk factors over time. For this reason, the appearance of cp in adults
is connected to unhealthy habits acquired already in childhood (2). Literature shows that
previous history of practicing exercise is an important factor of initiating and/or maintaining
physical and sport activity. Added to this, it has been observed how the level of physical activity
in individuals at early ages is reflected in their motor processes in adult ages (4, 7-12).

In response to this situation, the present study was carried out with the aim of establi-
shing which factors are associated with cardiovascular risk in the students of a high-school
educational institution in the city of Cali, Colombia.

Rev. Cienc. Salud. Bogotd, Colombia, vol. 18 (1): 24-36, enero-marzo de 2020



Factors Associated with Cardiovascular Risk in High School Students of a Public School

Materials and Methods

his is a descriptive, transversal and analytical epidemiological study. The established
Tpopulation were students aged between 15 and 19 years of age. The sample development
was determined by a multistage process: in the first stage the sample size was calculated by
means of Epidat software version 4.2, considering the proportion of the practice of physical
activity, reported by Morales and Florez, a confidence level of 95 %, an error rate of 5%, and
a design effect of 1, thus establishing a sample size of 227 students (13). Then, the sample was
stratified by school year, according to the number of students suggested in the stratification
previously conducted.

Selection criteria were: students enrolled in the educational institution where the sample
was selected; age between 15 and 19 years; and, finally, acceptance and signature of the infor-
med consents and approvals. As to the exclusion criteria, following were selected: students
who present cognitive disorders; students with metabolic disorders, pregnant students, and
students with cardiopulmonary diseases.

An informed consent for adults stating the objectives, purposes and information
regarding the instruments of information gathering was made available for participants.
Additionally, for minors an informed approval with which their parents or guardians endorse
their participation in the study was also given.

The assessed variables were considered according to the reviewed background infor-
mation. The studied socio-demographic variables were age, gender, schooling level, level of
physical activity (irac questionnaire), as well as alcohol and tobacco use. The anthropometric
variables measured in the study were weight, valued by means of a tanira scale; waistline
measured with the help of a seca 214 portable height measuring rod; and the waist circumfe-
rence assessed with a flexible tape measure. In order to measure cardiovascular risk, waist
and hip circumferences were assessed obtaining, through the division of both values, the
results oflow, high or very high risk according to the parameters established by the wro (14).

Finally, a univariate descriptive analysis was conducted, thus determining the frequency
and proportion of the qualitative variables, as well as the measures of central tendency and
dispersion for the quantitative variables. The bivariate analysis was developed based on the
associations found between the study variables and the cardiovascular risk thus determining
the statistical significance of these associations on the basis of non-parametrical statistical
tests (chi-square); besides identifying the intensity of the associations through Odds Ratio (or).
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Results
ccording to the data described, a male predominance of 70.2 % was found; the school
Agrade with the highest number of students was the tenth grade with 54.4 % (n=124), as
to tobacco and alcohol there is a predominance of non-use with 96.5 % (n=154) and 67.5 %,
respectively (table 1).

Table 1. Distribution of the sociodemographic variables and the habits of alcohol and tobacco use

Frequency % 95% c1
Gender
Female 67 29.4 [23.75 - 35.55]
Male 160 70.2 [64.24 -76.11]
Schooling Level
Eighth Grade 8 3.5 [1.1-5.89]
Ninth Grade 64 28.1 [22.24 - 33.9]
Tenth Grade 124 544 [47.92 - 60.85]
Eleventh Grade 31 13.6 [9.14 - 18.65]
Tobacco Use
Yes 7 31 [0.8-5.3]
No 220 96.5 [94.1 - 98.88]
Alcohol Use
Yes 73 32 [25.96 — 38.07]
No 154 67.5 [61.47 - 73.62]

95% 1c: 95% Confidence Index

Regarding the anthropometric measures (table 2), findings show for the variable body mass
index a higher frequency of normal weight, with 62.2 % (n=142); for waist circumference a
normal frequency, with 90.7 % (n=206); a low cardiovascular risk, with 96 % (218), was found;
and the level of physical activity shows a high level, with 51.5 % (n=117).

Table 2. Distribution of the anthropometric measures, level of physical activity and cardiovascular risk

Frequency % 95% c1
BMI

Low Weight 25 11 [6.94 -15.09]
Normal Weight 142 62.6 [56.26 — 68.85]
Overweight 42 18.5 [13.45-23.55]

Obesity 18 7.9 [4.4-11.44]

Waist Circumference
Normal 206 90.7 [86.98 — 94.54]
(Continue)
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Frequency % 95% c1
High Risk 6.6 [3.37-9.83]
Very High Risk 2.6 [0.55-4.73]
Cardiovascular Risk

Low 96 [93.5-98.57]

High 4 [1.42 -6.5]

Level of Physical Activity

Low 24.2 [18.6 —29.8]
Moderate 24.2 [18.66 —29.8]
High 51,.5 [45.04 - 58.04]

BML: Body Mass Index. 95% cr: 95 % Confidence Index.

Table 3 shows that the mean age for females reached 16.22, and for males 15.98 years

old. Regarding the variables weight and height, a higher mean was established in males, with

65.97 kilograms and 1.7 meters, respectively; it applies equally to the waist circumference

with a mean of 76.56 centimeters. However, the variable swmi, in females showed a higher

mean with 23.4 Kg/cm?.

Table 3. Distribution of the sociodemographic variables and anthropometric measures by gender

Mean 95 % c1 SD Max-Min
Female
Age 16.22 [15.95-16.50] 1.11 19-15
Weight 59.18 [55.93 -62.43] 13.33 101-39
Height 1.58 [1.57-1.60] 0.056 1.71-1.46
BMI 234 [22.27 - 24.55] 4.6 35.3-16.1
Waist Circumference 72.36 [70.18 — 74.54] 8.94 97 -58
Hip Circumference 98.46 [96.11 - 100.80] 9.5 126 -81
Waist/Hip Ratio 0.73 [0.72-0.74] 0.04 0.84-0.64
Male
Age 15.98 [15.82-16.13] 0.97 19-15
Weight 65.97 [63.82-68.12] 13.76 122-38
Height 1.70 [1.69-1.71] 0.06 1.83-1.43
BMI 22.72 [22.07 - 23.38] 4.18 39.3-16.1
Waist Circumference 76.56 [75,.11 -78.01] 9.28 105-57
Hip Circumference 96.85 [94.85-98.67] 12.20 172 -61
Waist/Hip Ratio 0.79 [0.78 - 0.80] 0.06 1.26-0.49
Total
Age 16.05 [15.91-16.18] 1.023 19-15
Weight 63.11 [62.14 - 65.79] 13.96 122 -38
Height 1.66 [1.65-1.67] 0.08 1.83-1.43
(Continue)
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Mean 95 % c1 SD Max-Min
BMI 22.93 [22.64 - 23.49] 4.3 39.3-16.14
Waist Circumference 75.32 [74.09 - 76.54] 9.36 105-57
Hip Circumference 97.76 [95.76 — 98.76] 11.50 172-61
Waist/Hip Ratio 0.77 [0.76 - 0.78] 0.069 1.26 - 0.49

BMI: Body Mass Index. 95% c1: 95% Confidence Index. sp: Standard Deviation. Max: Maximum. Min: Minimum

Table 4 shows the statistical association between the use of alcohol and cardiovascular
risk, or indicates that the possibility students using alcohol have of suffering from a cardio-
vascular disease is 1.062 times higher compared to those not using alcohol drinks. Similarly,
a statistical association is established between Bm1 and cardiovascular risk, proving that
students with a high sm1 are 1.062 more likely to contract a cardiovascular disease.

Table 4. Association of the sociodemographic variables, anthropometric measures with cardiovascular risk

Cardiovascular Risk X2 oRr [95 % ci1]
Alto (n - %) Bajo (n-%) Valor P
Gender
Male (5-2.20) (155-68.28) 1.004 0.316 1.968 [0.512 - 7.570]
Female (4-1.76) (63 -27.75)
Age
15to 17 years old (7-3.1) (198-87.2) 1.681 0.195 2.829[0.550 - 14.543]
18 to 19 years old (2-0.9) (20-8.8)
Tobacco Use
Yes 0-0) (7-3.1) 0.298 0.585 0.968 [0.945 - 0.992]
No 9-9 (211-93)
Alcohol Use
Yes 0-0) (73-32.2) 4.442 0.035 1.062 [1.021 - 1.105]
No 9-9 (145-63.9)
Physical Activity
Active (5-2.2) (167-73.6) 2.086 0.149 2.620[0.678 —10.122]
Inactive 4-1.8) (51-22.5)
BMI
Low Weight-Nor- 3-1.3) (164-72.2) 7.802 0.005 6.074 [1.469 — 25.119]
moweight
Overweight-Obesity (9-2.6) (54-23.8)

Significance level: p<0.05. BMi: Body Mass Index. X% Chi-square. or: Odds Ratio. ci: Confidence Intervals
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Figure 1. roc curve (Receiver Operating Characteristic)
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The rocrepresents graphically the relation between sensitivity and the specificity inverse,
in this regard and once the variables that influence cardiovascular risk in students were
determined, a roc curve analysis was conducted in order to establish the probability of
cardiovascular risk in this population, thus finding that the area beneath the curve reaches
0.816, that is to say, a student who has the habit of using alcohol and whose sm1 indicates
overweight or obesity has a probability of 81 % of having cardiovascular risk.

Discussion

his research has as objective to determine the factors related to cardiovascular risk in
Tschool students of an educational institution in Cali, Colombia, with a sample of 227 stu-
dents, where males (70.2 %, n=160) predominated over females (29.4 %, n=67), thus diffe-
ring from the study of Ferreira et al. in 2013 that showed a higher frequency in females
(57 %) in contrast to males (43 %) (15).

Predominance of the negative answer related to tobacco use (96.5 %, n=220) stands out,
staying in line with the 2016 study of Cuneo et al., in which “non-use” was found in 80 % of
the interviewees (16).

For its part, the 2009 study of Sdez and Bernui established that 46 % of the evaluated popula-
tion present a high prevalence of being passive smokers who reported being exposed to tobacco
smoke at home and/or in other places, a fact that increases in 25 % the risk of cardiorespiratory
diseases (17, 18).

Alcohol use showed a low prevalence (32 %, n=73), a fact that does not correspond to
Lopez et al., who identified an alcohol use of 88% of students, since their motivations are
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consistent with a behavior of imitation and are encouraged by their friends (19). According
to Jackson et al., alcohol use grows during teenage and youth, a condition that raises in the
surroundings of educational institutions, and decreases as the young adult reaches the age
of thirty years (20, 21).

Regarding the Bwmi, a higher prevalence of normal weight (62.6 %, n=142) was found,
similar to what Gonzdlez et al. have established, where the prevalence of normal weight was
61.6% (22). These findings could be a consequence of a low sedentary behavior, due to the
socioeconomic and cultural characteristics of the students attending this particular school.

In this respect, a positive ratio between sm1 and waist circumference is evidenced, sug-
gesting that the presence of obesity is due to a greater subcutaneous fat accumulation or, in
some cases, visceral fat; for this reason, this ratio is a predictor of cardiovascular risk (23-25).

A normal condition of weight prevails in the study, taking into account that this variable
reflects a behavior of a high level of physical activity (51.5%, n=117). Such behavior allows
maintaining a balance between energy intake and energy expenditure, making possible that
the interviewees maintain a normal abdominal girth (90.7 %, n=206), allowing, in turn, a low
cardiovascular risk (96 %, n=218).

The obtained results concerning overweight (18.5 %, n=42) and obesity (7.9 %, n=18) are
supported by Lavielle et al. who found 7.6 % overweight and 20.1 % obesity, as well as Ferrer et
al. who found an overweight prevalence of 13.8 % and an obesity prevalence of 6.8 % (26, 27).

Though these data show a low prevalence, there is evidence of the presence of a condition
that can raise over time considering the current professional development that increases
duties leading individuals to hypokinetic working conditions.

The level of physical activity of our study is derived from the answers to the irag question-
naire in which interviewees report frequent participation in sport activities. They also report
that for their daily activities they move between their homes and the educational institution
walking, cycling or using skateboards or skates. These results are similar to what Yang et
al. have established, with a prevalence of 71.5 % of high or vigorous physical activity, with
study participants practicing physical exercise for at least 60 minutes daily (28). However,
Lavielle et al. identified a prevalence of low physical activity of 66.3 % (26).

Based on the background knowledge, promoting physical activity responds to having the
support of places that provide the motivation of practicing even physical exercise like parks
and facilities that stimulate this practice; and the lack of these locative characteristics conduct
to other type of activities that, according to sociocultural conditions, result in violence, forcing
the neighborhood to opt for practicing sedentary activities (22, 26). The study of Torres et al.
reported a high level of physical activity of 79 % in individuals living in rural areas, where
people are characteristically involved in farming activities, among others, besides traveling
long distances between their homes and the educational institutions (29).
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A statistical association between alcohol use and cardiovascular risk (p=0.035) is evident,
a finding that corresponds to Telumbre and Sdnchez who reported that alcohol use affects
brain functions, as well as the functions of the organs and body systems, a fact that in turn is
associated with incidence of health problems such as cardiovascular, endocrine and meta-
bolic diseases, among others, a behavior to which attention must be paid specially in young
people (30). They also report that 72.1 % of adolescents have used alcohol once in their lives,
and, according to the results of the implemented Alcohol Use Disorders Identification Test,
AuDIT, it was evidenced that 24.8 % of the interviewees presented a detrimental alcohol use,
and 38 % presented a harmful alcohol use (26).

O’Keefe et al. affirm that the effects of alcohol in health depend on the consumed amount
and on the consume patterns (31). On the other hand, excessive alcohol intake increases
the risk of motor vehicle accidents, strokes, cardiomyopathies, severe myocardium infarct,
suicide, fetal alcoholism syndrome, among others (24, 32, 33).

BMI has been accepted to be the main indicator of overweight and obesity. A statistically
significant relation between sm1 and cardiovascular risk p=0.005 was identified, correspon-
ding to the study of Alvarez et al., who established a significance level between a B altera-
tion and the cardiovascular risk factors, with a prevalence of overweight (31 %) and obesity
(10.9%), indicating that both variables presented in an adolescent population turn into
predisposing factors for the appearance of cardiovascular diseases (34). Moreover, Lima et al.
identified a strong association between overweight and quality of life (p=0.01), thus proving
that Bm1 alterations in terms of excess fat become a determining factor of poor quality of life
perceived by adolescents (35).

Monitoring and controlling different cardiovascular risk factors provide the best
prevention strategy aiming at reducing the incidence of cardiovascular pathologies in the
future, particularly when these are identified at an early age; here is where the educational
institutions can develop education and control programs on these variables, thus promoting
alternatives that help reducing habits that contribute to the appearance of such factors. In this
sense, all health professionals play a very relevant role since they contribute with different
promotion and risk factor prevention strategies that, together with interdisciplinary work,
could strengthen the various interventions for their identification and/or control.

Therefore, it is necessary and urgent to provide more opportunities of physical activity for
adolescents; the practice of physical activity needs also to be highly valued, thus raising aware-
ness among the families, the teachers and all social agents on the fact that promoting physical
exercise and sports, especially non-competitive sports, is the best way to shape a healthier
future for the younger.

This needs to be further improved by generating new processes and educational strate-
gies, besides frequently monitoring the behavior of physical activity of school students of the

Rev. Cienc. Salud. Bogotd, Colombia, vol. 18 (1): 24-36, enero-marzo de 2020

33



Factors Associated with Cardiovascular Risk in High School Students of a Public School

city, thus stimulating the formulation of government policies for the allocation of resources
aiming at promoting healthy habits.

In this sense, and with the help of these findings, institutions can create control programs
together with health professionals who contribute with the inclusion of the health sector
and effective investment strategies.
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