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ABSTRACT

Introduction: A cardiovascular risk factor (CVRF) is a biological characteristic or lifestyle that
increases the probability of suffering or dying from a cardiovascular disease (CVD) in those individuals
who present it. Our objective is to determine the cardiovascular risk factors in the university community
of the Popular University of Chontalpa. Methods: Descriptive cross-sectional study of a non-
probabilistic sample of 166 people. Each participant signed the informed consent and answered a semi-
structured survey, which included personal and family pathological history, anthropometric
measurements, etc. We also took blood pressure and collected a blood sample for blood chemistry
analysis. Results: 59% of the sample was female and 41% male, between 18 and 64 years old. According
to the ICC, 32.5% of the population studied has a very high risk, and 21% has a high risk. 62% have a
family history. 32.15% were considered to have adequate nutrition; 45.2% consume alcoholic beverages,
and 23.8% smoke. 31.91% had hyperglycemia, 38.61% had high triglycerides, and 12.8% had high
cholesterol. Only 3.06% exhibited a high risk for HDL-c and 5.10% for LDL-c. Conclusions: The most
relevant modifiable CVRFs in the UPCH are age, sex, triglycerides, physical activity, and diet. Develop
strategies for reducing these, such as responsible self-care, which translates into a healthy diet and
regular physical exercise.
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Factores de Riesgo Cardiovascular en la Universidad Popular de la
Chontalpa: Prevalencia y Estrategias de Prevencion

RESUMEN

Introduccion: Un factor de riesgo cardiovascular (FRCV) es una caracteristica bioldgica o estilo de
vida que incrementa la probabilidad de padecer o morir por una enfermedad cardiovascular (CVE) en
aquellos individuos que la presentan. El objetivo es determinar los factores de riesgo cardiovascular en
la comunidad universitaria de la Universidad Popular de la Chontalpa. Métodos: Estudio descriptivo
transversal de una muestra no probabilistica de 166 personas. Cada participante firm6 el consentimiento
informado y respondi6 una encuesta semiestructurada. También se tomo la presion arterial y una muestra
de sangre para analisis de quimica sanguinea. Resultados: El 59% de la muestra fue femenina y el 41 %
masculina, entre 18 y 64 afios. Segun el ICC, el 32,5 % de la poblacion estudiada tiene riesgo muy alto,
y el 21% riesgo alto. El 62% tiene antecedentes familiares. El 32,15% se consider6 con una nutricion
adecuada; El 45,2% consume bebidas alcohdlicas y el 23,8% fuma. El 31,91% presento hiperglucemia,
el 38,61% triglicéridos elevados y el 12,8% colesterol elevado. Solo el 3,06% presento riesgo alto de
HDL-c y el 5,10% de c-LDL. Conclusiones: Los FRCV modificables mas relevantes en la UPCH son
edad, sexo, triglicéridos, actividad fisica y dieta. Desarrollar estrategias para su reduccion en la UPCH,

como el autocuidado responsable, que se traduzca en una dieta saludable y ejercicio fisico regular.

Palabras clave: factores de riesgo, comunidad universitaria, obesidad, sobrepeso, cardiovascular
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Fatores de Risco Cardiovascular na Universidade Popular de Chontalpa:
Prevaléncia e Estratégias de Prevencao

RESUMO.

Introducio e Objetivo: Fatores de Risco Cardiovascular (FRCV) ¢ uma caracteristica bioldgica ou
estilo de vida que aumenta a probabilidade de sofrer ou perecer por DCV nos individuos que a
apresentam. Neste estudo, o nosso objetivo ¢ determinar os fatores de risco cardiovascular na
comunidade universitdria da Universidade Popular de Chontalpa. Métodos: Estudo transversal
descritivo com uma amostra ndo probabilistica de 166 pessoas. Cada participante assinou o
consentimento informado e respondeu a um inquérito semiestruturado, que incluia antecedentes
patoldgicos, pessoais e familiares, medidas antropométricas, etc. Resultados: 59% da amostra era do
sexo feminino e 41% do sexo masculino, com idades compreendidas entre os 18 e os 64 anos. Segundo
o CClI, 32,5% da populagdo estudada apresenta um risco muito elevado e 21% um risco elevado. 62%
tém antecedentes familiares. 32,15% foram considerados com alimentacdo adequada; 45,2% consomem
bebidas alcodlicas e 23,8% fumam. 31,91% apresentavam hiperglicemia, 38,61% apresentavam
triglicéridos elevados e 12,8% apresentavam colesterol elevado. Apenas 3,06% apresentaram risco
elevado para HDL-c e 5,10% para LDL-c. Conclusao: Os FRCV modificaveis mais relevantes no
UPCH sio a idade, o sexo, os triglicéridos, a atividade fisica ¢ a dieta. Estes dados reforgam a
importancia da desenvolver estratégias deprevencdo na UPCH, como o autocuidado responsavel, que

se traduz numa alimentacdo saudavel e, na pratica, regular de exercicio fisico.

Palavras-chave: fatores de risco, comunidade universitaria, obesidade, sobrepeso, cardiovascular




INTRODUCTION

The World Health Organization (WHO) defines cardiovascular diseases as a collection of conditions
affecting the heart and blood vessels (Suarez & Astoviza, 2010). Heart failure, heart disease, rheumatic
illness, congenital heart disease, peripheral vascular disease, high blood pressure, coronary heart disease,
cerebrovascular disease, and cardiomyopathies are a few of these. Cerebrovascular disease (CVD) and
ischemic heart disease cause the majority of deaths (Pérez et al., 2021; Vaamonde & Alvarez-Mon,
2020).

A cardiovascular risk factor (CVRF) is a biological characteristic, habit, or lifestyle that increases the
likelihood of suffering or dying from cardiovascular disease (Lobos Bejarano & Brotons Cuixart, 2011).
Most CVD can be avoided by reducing exposure to behavioral risk factors such as poor eating habits,
lack of exercise, smoking, and excessive alcohol consumption (Rouberte et al., 2022; Secretaria de
Salud, 2022). In Mexico, nearly 220,000 people die each year from heart problems, of which at least
78% correspond to heart attacks or ischemic heart disease. Therefore, controlling factors such as
smoking, overweight, high blood pressure, high cholesterol, and diabetes can prevent this scenario. Risk
factors can be non-modifiable, such as age, sex, and genetic factors/family history, and modifiable, such
as high blood pressure (HBP), smoking, dyslipidemia, diabetes mellitus (DM), overweight, and
abdominal or visceral obesity. These factors often correlate with physical inactivity and stress (Aguero
& Esquivel, 2022).

Some research conducted in university communities revealed that young people who exhibit lifestyle
changes due to family independence or temporary changes of residence favor the increase or prevalence
of an apparently healthy life (Alcivar Alcivar et al., 2020). Experts attribute this to weak connections
between the group and support networks, such as the family, as well as the unique circumstances of
entering a new educational system. This stage is significant for the development of eating habits since
the limited time and diverse activities lead them to eat between meals, consume more fast food, and skip
meals frequently. Additionally, the decline in physical activities, the rise in passive entertainment, and
the increasing prevalence of tobacco and alcohol consumption are all contributing factors to this trend.

All this contributes directly to the development of CVRF in the university community(Salazar-Rendén

etal., 2018).
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It should be noted that in the Chontalpa subregion, little research has been carried out to assess this
condition in young university students, so there is a high level of interest in nutritional and
cardiovascular prevention. Therefore, the present work aims to understand the various risk factors
associated with cardiovascular diseases in a group of workers and university students, comparing
various aspects to discover the connection between them. By figuring out the risk factors linked to these
diseases, it is also possible to take socially beneficial steps to improve the effectiveness of CVRF
prevention measures.

METHODOLOGY

A descriptive, cross-sectional, non-probabilistic study was conducted in the UPCH university
community from November to December 2022. A sample of 166 participants was included, who gave
informed consent and completed a semi-structured questionnaire. The survey included anthropogenic
parameters and blood pressure measurements. Weight, height, waist, hip, and blood pressure
measurements were taken with a scale with a radiometer and stadiometer. To measure weight and height,
a tape measure was used for waist and hip circumferences, and a Check AT manometer for resting blood
pressure. Body Mass Index (BMI), ranges were classified according to WHO (Gutiérrez Tolentino et al.,
2024) and Waist-Hip Ratio (WHR) according to Rouberte (Rouberte et al., 2022).

For risks, sex was considered: in women, low <0.71, moderate 0.71-0.77, high 0.78-0.82, and very high
>(.82; and for men, low < 0.83, moderate 0.83-0.88, high 0.89-0.94, and very high > 0.94. The systolic
and diastolic blood pressure ranges were obtained from NOM-030-SSA2-2009(Federacion, 2009).

For the analysis of glucose and lipid profile, 100 microliters of serum were taken and processed
according to the supplier's instructions (Pointe Scientific Liquid Reagents). For high-density cholesterol
(HDL-c), phosphotungstate/Mg++ from Valtek Diagnostics was used. The reference values for glucose
are low (< 70 mg/dL), normal (70-105 mg/dL) and high (> 105 mg/dL). Cholesterol: Normal (< 240
mg/dL) and High (> 240 mg/dL). Triglycerides: low (< 44 mg/dL), normal (44-148 mg/dL) and high (>
148 mg/dL). HDL cholesterol: three ranges were used for both sexes: for women, low risk (> 65 mg/dL),
medium risk (45-65 mg/dL) and high risk (< 45 mg/dL); and for men, low risk (> 55 mg/dL), medium

risk (35-65 mg/dL) and high risk (< 35 mg/dL). LDL cholesterol: two ranges were used: low risk (< 130

mg/dL) and high risk (> 130 mg/dL).
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Finally, we propose cardiovascular risk prevention strategies that can be implemented both at UPCH
and at other universities in the region.

Statistical analysis

A database was built using IBM SPSS Statistics 25 for statistical analysis. Cross-tabulations were
performed, and Pearson's Chi-square test was applied to evaluate the relationships between qualitative
variables. A significance level of p < 0.05 was used to determine whether the factors were dependent or
independent.

Ethical considerations

This study complied with the provisions of the Declaration of Helsinki and the General Health Law on
research. We will protect the confidentiality of the information through informed consent. We also
followed the regulations for conducting research projects in human health and the General Law on the
Protection of Personal Data Held by Obligated Subjects.

RESULTS

The study included a sample of 166 people to determine the prevalence of CVRF. 59% of the sample
was female and 41% was male. The age range was 18 to 64 years, with an average of 25.11 years (Figure
1).

A family history of cardiovascular disease was associated with 62% of the non-modifiable risk factors
(Figure 2). These factors are crucial in determining the risk of developing coronary artery disease.
Regarding diet as CVRF, Table 1 shows that only 32.5% consume fruits and vegetables daily. 69.3%
consume carbohydrates daily, 30.7% consume saturated fats daily, 5.4% and 19.9% consume fats after
daily consumption.

The results shown in Table 2 show that, according to the habits of the university population, 54.8% have
not consumed alcoholic beverages, compared to 28.3% once a month, while 1.2% consume alcohol
daily. Conversely, when it comes to tobacco consumption, 1.2% of the university population smokes 2
to 4 times a month, 8.4% smoke once a month, and only 7.8% smoke daily. Regarding physical activity,
6.6% do not exercise, 30.1% do it 2 to 3 times a week, and only 29.5% exercise daily.

On the other hand, the results of BMI indicated an average of 26.89 + 5.90 and a range of 16.62 to 42.87

(Table 3). There is a 58.4% chance of getting heart disease, with 26.50% being overweight, 15.70%
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having grade I obesity, 10% having grade II obesity, 1.81% having grade III obesity, and 4.22% being
underweight. The remaining 41.60% are within normal ranges (chi-square = 34.35, p = 0.02). In our
study, although BMI and sex are independent, the female sex has the highest percentage of overweight
and obesity. When evaluating anthropometric characteristics, the results show that weight and height
have significant statistical differences between the female and male populations (Table 3, p < 0.05; one-
way ANOVA).

According WHR results, Table 4 presents the percentage of risk for overweight and obesity regardless
of sex (chi-square = 4.10, p = 0.53). The WHR results (Figure 3) show that the mean for the UPCH
population was 0.82, with a standard deviation of 0.07 and a range of 0.67 to 1.12. 32.5% of the
population is at very high risk, 21.1% is at high risk, 27.1% is at moderate risk, and only 19.3% is at
low risk of CVD.

The risks depend on sex: for women, low risk is waist-hip ratio < 0.71, moderate risk is 0.71-0.77, high
risk is 0.78-0.82, and very high risk is > 0.82; and for men, low risk is < 0.83, moderate risk is 0.83-
0.88, high risk is 0.89-0.94, and very high risk is > 0.94. The Chi-Square value for CVD and age is 24.11
(p =0.02) for age and 39.01 (p = 0.00) for sex (Table 5). This means that most people between the ages
of 18 and 26 have high to moderate risks of getting CVD. The lipid profile includes total cholesterol,
HDL cholesterol, LDL cholesterol, and triglycerides (Simonen et al., 2023). Table 5 displays the sample
distribution based on blood pressure levels and five-element blood chemistry assays. Total cholesterol
values are normal and high, with an average of 164.57+£133.17. The values range from 12.9% in the high
range to 87.1% in the normal range. The triglyceride values range from high at 38.6%, normal at 57.4%,
and low at 4.0%, resulting in an average of 152.41 to 112.45. The results of serum glucose showed that
31.9% of the population had high serum levels, compared with 48.9% and 19.1% of the population with
normal and low values, respectively. We classified participants as low-risk and high-risk in relation to
LDL-c. The most frequent range was low risk, with 94.9%. High risk was present in 5.1% of the sample.
Most people are at low risk, so their LDL levels are adequate, that is, less than 100 mg/dL.

Regarding HDL-c ranges in the UPCH population, the high-risk range was present in only 3.1%, and

the medium risk was 1.0%, with an average of 138.50 + 95.71. With the above results, Figure 4 shows
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the number of CVRFs and their percentage. The analyzed population with at least 3 CVRFs (25.47%)
exhibited the highest frequency, followed by those with two and five factors.

DISCUSSION

The main finding of the present study is the prevalence of at least one CVD factor in 99% of the UPCH
university community. 62% of non-modifiable factors were associated with a hereditary family history
of CVD. Family history should be considered in primary care for its treatment and to improve health
strategies, such as modifying habits and lifestyles (Luugo, 2021; Yusuf et al., 2020). According to
Campos et al.(Campos-Nonato et al., 2023) epigenetic factors, advanced age, physical inactivity,
maternal weight gain, and the food environment favor the presence of obesity, increasing aspects such
as high blood pressure and cholesterol levels.

From the nutritional aspect, insufficient consumption of fruits and vegetables in the diet was observed,
which increases the risk of CVD by 31%. Dietary guidelines recommend increasing the consumption of
fruits and vegetables without exceeding more than five servings per day (Suarez & Astoviza, 2010). A
direct relationship has been reported between a high intake of carbohydrates and trans fats and an
increased risk of mortality and CVD (Yusuf et al., 2020). Foods rich in trans fats are important as CVRF
since they increase serum levels of low-density lipoproteins (LDL) and reduce those of HDL, which
contributes to the prevalence of obesity (Simonen et al., 2023). For example, high consumption of foods:
meats, egg yolks, dairy products, and ultra-processed foods (rich in fat) increases the risk of CVD
(Kotchen & Kotchen, 2002; Sampson et al., 2012)

The relationship of smoking with CVD is widely demonstrated, since smoking influences and negatively
modifies lipoproteins (Fernando & Pamela, 2012; Tribin et al., 2020). In addition, it alters the balance
between oxygen supply and demand, which leads to atherosclerosis, affecting the cardiovascular system
through endothelial dysfunction and oxidative changes (Davia-Cantos et al., 2022). In this study, 7.8%
smoke daily, increasing the development of CVD in this population. Likewise, by associating
triglyceride levels with smoking, there is a high probability of blood clot formation, as well as decreased

HDL levels in the population analyzed.
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Globally, the National Heart, Lung, and Blood Institute says that during CVD, cell damage can coat
blood vessels, cause plaque to build up in blood vessels, and cause them to narrow (Reyes Caorsi, 2020).
The development of CVD and stroke correlates closely with these data.

Other research indicates a relationship between alcohol consumption and CVD, influenced not only by
the amount but by drinking patterns (Hoek et al., 2022; Reyes Caorsi, 2020). The results in UPCH
university students align with national data from the SSA, where 66% of Mexicans are abstainers or
moderate drinkers, while 27% consume alcohol excessively. Adolescents, particularly university
students, are the highest consumers, highlighting the need to strengthen psychoeducational interventions
(Silva et al., 2021).. Pino et al. (Pedro & Daniel, 2021) suggest that behavioral factors are key; however,
genetic and biological factors increase the CVD mortality rate

A sedentary lifestyle, on the other hand, is a CVRF and a metabolic factor that accentuates the effects
of other risk factors such as obesity, hypertension, or cholesterol (Attilio, 2012; Hoek et al., 2022;
Rivera-Rivera et al., 2021). The UPCH university community shows a high prevalence of sedentary
lifestyle, a factor associated with coronary heart disease. Therefore, reducing the time spent on low-
impact activities, such as spending a lot of time sitting, along with a healthy diet, should be an essential
recommendation for the UPCH population. In addition, sedentary lifestyle Obesity has been associated
with 23% of ischemic heart disease (Bentham et al., 2017; Vaamonde & Alvarez-Mén, 2020). Hidalgo
et al. (2012) found a correlation between anthropometric measurements and parameters such as total
cholesterol, HDL, LDL, triglycerides and arterial hypertension (Alcivar Alcivar et al., 2020).The results
indicate that male students are at greater risk, since the population analyzed presented more overweight
and obese students in grades II and III due to their unhealthy diet. These findings align with data from
the Autonomous University of Mexico (UNAM) (Pedro & Daniel, 2021).

Tabasco ranks fourth in overweight and obesity, which leads to an increase in patients with CVD
(Shamah-Levy T, Romero-Martinez M, Barrientos-Gutiérrez T, 2022). In the UPCH, despite the lack of
a relationship between BMI and gender, women are overweight and men are obese. Women are more
prone due to the sum of genetic, hormonal, and metabolic factor (Pizzi & Fung, 2015). Regarding WHR,

our study reports a high prevalence, demonstrating a strong association between waist circumference

and abdominal fat, to the increase in multiple health problems (Hernandez et al., 2020). Making it a
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crucial anthropometric indicator to predict arterial hypertension and CVD in overweight and obese
adolescents. Darbandi et al. (Darbandi et al., 2020) found that, as age increases, both BMI and HWR
increase, and the probability of CVD decreases from high to moderate. Karvonen and Kin (2012) suggest
that women aged 45 to 55 years have a higher risk of developing CVD. Showing that high levels of
triglycerides and c-LDL with low levels of HDL-c worsen the cardiovascular risk profile. Additionally,
presenting high levels of glucose in the blood is related to other metabolic risk factors, such as
dyslipidemia, arterial hypertension, and overweight (Kim et al., 2010).

The results showed that 31.9% of the population had high levels of serum glucose, which can be
associated with CVD in the UPCH. The combination of factors such as hypertension, dyslipidemia,
obesity, or diabetes increases the risk of CVD (Aguero & Esquivel, 2022; Pérez et al., 2021). Likewise,
the control of high to very high levels of hypertension (HT) in diabetic individuals reduces
macrovascular and microvascular complications, as well as general mortality (Andamayo Flores et al.,
2020). In the UPCH, 5.1% of the participants presented high levels of LDL cholesterol, thus highlighting
that these levels combined with a low level of HDL cholesterol significantly increase the probability of
major cardiovascular events and mortality. Thus, elevated LDL levels contribute to the development of
atherosclerotic CVD (Simonen et al., 2023). It should be noted that epidemiologists identify LDL
cholesterol as an independent predictor of cardiovascular risk (Pedro-Botet et al., 2020; Sampson et al.,
2012). On the other hand, HDL cholesterol levels below 40 mg/dL are recognized as a significant risk
factor for coronary heart disease (Wadhera et al., 2016). Therefore, in the UPCH population,
cardiovascular risk appears to be determined by diet, physical activity, and family history. This coincides
with what was reported by Rivas et al. in Paraguayan university students, whose most frequent CVRF
combination was two risk factors, followed by three (Rivas Martinez et al., 2023).

Finally, at UPCH, evidence of multiple risk factors in the same individual is associated with a higher
risk of developing CVD. Therefore, it is not the number of risk factors that matters, but the way in which
they accumulate. Our study suggests that the combination of factors such as hypertension, congestive
heart failure, BMI, dyslipidemia, glucose, physical activity and diet are key points to determine CVD

prevention strategies in the UPCH community.
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In this sense, the design of specific prevention strategies allows mitigating these factors, both in
universities and in other higher education institutions in the region. This issue is relevant, given that
universities play a crucial role in the formation of healthy habits. The implementation of effective
prevention programs could significantly improve the health of students and academic staff. These
interventions can be carried out both at individual and group level (Castellano et al., 2014).

The strategies can be divided into; educational interventions, lifestyle changes and health promotion
initiatives focused on modifiable factors identified in the study and at other universities in Mexico and
other countries.

Educational campaigns on CVRF: The goal of these campaigns is to increase public awareness about
the associated risks and encourage healthy habits. They are carried out through letters, seminars,
workshops, and social networks, with the aim of informing about inadequate nutrition, sedentary
lifestyles, smoking, and excessive alcohol consumption (DGPS & SS, 2018; Menor Rodriguez et al.,
2017).

Frequent educational talks with health professionals: The aim is to point out the dangers of substance
use, the harmful effects of poor nutrition, and the importance of regular sports activities. Nutritionists,
doctors, and public health experts organize these programs. By offering up-to-date and personalized
information, these programs promote the adoption of healthy lifestyles (Menor Rodriguez et al., 2017,
Morales 1. et al., 2013; Rivera-Rivera et al., 2021).

Healthy eating programs: It is imperative to implement nutritional education programs that promote
healthy eating habits, such as reducing saturated fat consumption and increasing water consumption to
two liters per day, given that only 32% of participants have an adequate diet and 32% have
hyperglycemia. The objective includes partnerships with university cafeterias and dining halls to offer
healthy eating options and personalized nutritional support to students (Gamboa et al., 2023; Reyes et
al., 2021).

Psychological and social support program: Since stress can be a CVRF, developing spaces for
emotional and psychological support can be an important preventive strategy. Providing mindfulness

sessions, reflection, or psychological support groups can help reduce the impact of stress, anxiety, and
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depression on students (Castellano et al., 2014; Menor Rodriguez et al., 2017). In this particular instance,
UPCH possesses a psychopedagogical care center that is insufficient for the student population.

Social integration and mutual support: Creating groups or clubs focused on health promotion, where
students can support each other in adopting healthy habits and maintain a social support network that
encourages positive behavior change.

Policies for a healthy campus: with the objective of encouraging the student community to use spaces
dedicated to health and well-being and healthy eating. For this, cafeterias would include a menu with
salads, fresh fruit, and dishes with low sodium content.

Programs to help stop smoking and drinking alcohol: creation of support groups, counseling, or
alternative therapies to reduce and promote responsible behaviors that impact the health of students.
Health surveillance programs: conducting campaigns for exams such as monitoring and controlling
blood pressure, cholesterol, triglycerides, and glucose levels.

All of the above described would lead to the expansion of the strategies to other higher education
institutions. Since the CVRFs identified at UPCH are common in the university population in general,
these strategies can be adapted to other universities in the region through: Interuniversity networks for
health promotion. Collaboration with public health organizations to develop prevention policies.
Incorporate cardiovascular health into the curricula of health-related courses. Therefore, these strategies

are especially important given that universities have the responsibility of fostering a healthy

environment for their community.




FIGURES AND TABLES

Figure 1. Distribution of the UPCH university community sample based on age and gender. Data
presented as relative frequencies. Information was available for 166 participants and was obtained from

the survey.
50 =
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Data are presented as relative frequencies. Information was available for 166 participants and was
obtained from the survey.

Figure 2. Distribution of the sampled population based on the relationship of family history of chronic

degenerative diseases. Data are presented as relative frequencies. Information was available for 166
participants and was obtained from the survey.
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Data are presented as relative frequencies. Information was available for 166 participants and was

obtained from the survey.




Figure 3. Distribution of waist-hip index values in the UPCH university community.

Percent

Low Moderate High Very High

Risk

The risks depend on sex: for women, low risk is waist-hip ratio < 0.71, moderate risk is 0.71-0.77, high
risk is 0.78-0.82, and very high risk is > 0.82; and for men, low risk is < 0.83, moderate risk is 0.83-
0.88, high risk is 0.89-0.94, and very high risk is > 0.94.

Figure 4. Summary of cardiovascular risk factors.
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Cardiovascular Risk Factors

The numbers on the x-axis mean the number of CVRF per patient.
The numbers on the x-axis mean the number of CVRF per patient.

Table 1. Distribution of the sample according to eating habits
Consumption frequency

Food group Daily 23 tiw 1 t/m 2-4t/m  Never
(%) (“o) (%) (%) (%)
Fruits and vegetables 32.50 52.40 12.00 1.80 1.20
Carbohydrates 69.30 27.70 - 1.80 1.20
Saturated fats 30.70 59.60 5.40 4.20 -
Trans fats 19.90 59.00 9.60 11.40 -

t/w: times/week, t/m: times/month




Table 2. Distribution of the UPCH sample according to toxic habits and physical exercises

Consumption frequency

Habits Daily 23 tw 1tm 2-4 tm Never
(%) (%) (%) (%) (%)
Alcohol 1.20 5.40 28.30 10.20 54.80
Tobacco 7.80 5.40 8.40 1.20 77.10
Physical exercise 6.60 30.10 13.30 6.60 29.50

t/w: times/week, t/m: times/month

Table 3. Correlation BMI with age and sex

Ages Gender

Classification 18a26 27a35 36 a 44 45 a 53 > 54 (%) Total Female Male
based on BMI (%) (%) (%) (%) (%) (%) (%)
Underweight 4.22 - - - - 4.22 3.01 1.20
Normal 37.95 1.20 0.60 0.60 1.20 41.57 25.30 16.27
Overweight 19.28 2.41 2.41 1.20 1.20 26.51 17.47 9.04
Obesity 1 9.04 1.20 0.60 3.61 1.20 15.66 7.83 7.83
Obesity 11 7.23 1.20 1.20 0.60 - 10.24 4.82 5.42
Obesity 111 1.20 - 0.60 - - 1.81 0.60 1.20
Total 78.92 6.02 6.02 5.42 6.02 100.00 59.04 40.96
P 0.02 0.53

Test: Chi square

Table 4. Risk correlation according to WHR with age and sex

Age ranges (years) Risk classification according to WHR P
Low Moderate High Very High 0.02

18a26 17.47 25.3 16.27 19.88

27a35 0 1.2 1.2 3.61

36a44 0.6 0 2.41 2.41

45a53 0.6 0.6 0.6 4.22

>54 0.6 0 0.6 2.41

Gender 0.00

Female 3.01 14.46 15.06 26.51

Male 16.27 12.65 6.02 6.02

Test: Chi square




Table 5. Sample distribution according to blood pressure test and blood chemistry

Blood pressure Systolic (%) Diastolic (%)

Optimal 66.28 68.68

Normal 12.64 4.81

Borderline 9.64 9.03

Grade 1 Hypertension 7.23 13.25

Grade 2 Hypertension 3.61 3.01

Grade 3 Hypertension 0.6 1.2
Glucose Triglycerides Total Cholesterol

Low 19.15 3.96 -

Normal 48.94 57.43 87.13

High 31.91 38.61 12.87
HDL-c LDL-c

Low risk 95.92 94.90

Medium risk 1.02 -

High risk 3.06 5.10

CONCLUSION

In the UPCH university community, 99% of the sample presented at least 1 cardiovascular risk factor.
Regarding the combination of CVRFs, most common combination was three factors per person,
followed by five and seven CVRFs. Finally, estimates indicate that inadequate diet, family history, BMI,
and physical inactivity have the highest prevalence of CVRFs. Therefore, it is appropriate to consider
that unhealthy habits at this stage of life constitute a CVRF, which continues to be a public health
problem in the university community. The results demonstrate necessitates increased focus on
prevention and health promotion issues in the university environment.

Acknowledgements

The Popular University of Chontalpa funded this work. Ismel Castillo Lopez for his support in
translating the summary into Portuguese

Funding: The study was funded by the Universidad Popular of Chontalpa (UPCH), Tabasco, Mexico.
The funding body had no role in study design, data collection, analysis, and interpretation.

Conflict of interests: The authors declare that there is no conflict of interest related to the content of

this article.

1




REFERENCES
Aguero, M., & Esquivel, E. (2022). Mellitus diabetes as a cardiovascular risk factor. Arch Méd

Camagiiecy, 26(1), 1-14. http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1025-

02552022000100050&Ing=es&nrm=iso&tlng=es

Alcivar Alcivar, J. E., Campos Vera, N., Plua, W., & Pefia Garcia, M. (2020). Riesgo cardiovascular
antropométrico de estudiantes universitarios. Revista Cubana de Cardiologia y Cirugia
Cardiovascular, 26(1), 1089-1093.

https://revcardiologia.sld.cu/index.php/revcardiologia/article/view/921

Andamayo Flores, D. E., Orrego Cabanillas, R. S., Junchaya Yllescas, V. A., Valderrama Sueldo, M. R.,
Orihuela Villar, F., Millan Camposano, H., Castillo Andamayo, D., Lambert Rios, Y., & Paucar
Alarcon, K. (2020). Estudio de la diabetes mellitus en estudiantes de la Escuela Profesional de
Ciencias Farmacéuticas y Bioquimica. Visionarios En Ciencia y Tecnologia, 4(1), 18-21.

https://doi.org/10.47186/visct.v4il.19

Attilio, R. R. (2012). Actualizacion en el manejo del colesterol HDL bajo. Revista Médica Clinica Las

Condes, 23(6), 689—692. https://doi.org/10.1016/S0716-8640(12)70369-3

Bentham, J., Di Cesare, M., Bilano, V., Bixby, H., Zhou, B., Stevens, G. A., Riley, L. M., Taddei, C.,
Hajifathalian, K., Lu, Y., Savin, S., Cowan, M. J., Paciorek, C. J., Chirita-Emandi, A., Hayes,
A.J.,, Katz, J., Kelishadi, R., Kengne, A. P, Khang, Y. H., ... Cisneros, J. Z. (2017). Worldwide
trends in body-mass index, underweight, overweight, and obesity from 1975 to 2016: a pooled
analysis of 2416 population-based measurement studies in 128-9 million children, adolescents,

and adults. Lancet (London, England), 390(10113), 2627-2642. https://doi.org/10.1016/S0140-

6736(17)32129-3

Campos-Nonato, [., Galvan-Valencia, O., Hernandez-Barrera, L., & Oviedo-Solis, C. (2023).
Prevalencia de obesidad y factores de riesgo asociados en adultos mexicanos: Resultados de la
Ensanut 2022. Salud Publica México, 65(1), 238-247.

https://ensanut.insp.mx/encuestas/ensanutcontinua2022/doctos/analiticos/31-

Obesidad.y.riesgo-ENSANUT2022-14809-72498-2-10-20230619.pdf



http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1025-02552022000100050&lng=es&nrm=iso&tlng=es
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1025-02552022000100050&lng=es&nrm=iso&tlng=es
https://revcardiologia.sld.cu/index.php/revcardiologia/article/view/921
https://doi.org/10.47186/visct.v4i1.19
https://doi.org/10.1016/S0716-8640(12)70369-3
https://doi.org/10.1016/S0140-6736(17)32129-3
https://doi.org/10.1016/S0140-6736(17)32129-3
https://ensanut.insp.mx/encuestas/ensanutcontinua2022/doctos/analiticos/31-Obesidad.y.riesgo-ENSANUT2022-14809-72498-2-10-20230619.pdf
https://ensanut.insp.mx/encuestas/ensanutcontinua2022/doctos/analiticos/31-Obesidad.y.riesgo-ENSANUT2022-14809-72498-2-10-20230619.pdf

Castellano, J. M., Narula, J., Castillo, J., & Fuster, V. (2014). Promocién de la salud cardiovascular
global: estrategias, retos y oportunidades. Revista Espafiola de Cardiologia, 67(9), 724—730.

https://doi.org/10.1016/J. RECESP.2014.01.024

Darbandi, M., Pasdar, Y., Moradi, S., Jan Mohamed, H. J., Hamzeh, B., & Salimi, Y. (2020).
Discriminatory Capacity of Anthropometric Indices for Cardiovascular Disease in Adults: A
Systematic Review and Meta-Analysis. Preventing Chronic Disease, 17.

https://doi.org/10.5888/pcd17.200112

Davia-Cantos, M. J., Tarraga-Marcos, L., Tarraga-Marcos, A., Tarraga-Lopez, P. J., Davia-Cantos, M.
J., Tarraga-Marcos, L., Tarraga-Marcos, A., & Téarraga-Lopez, P. J. (2022). Patologia orgéanica
asociada al tabaquismo. Journal of Negative and No Positive Results, 7(4), 385—408.

https://doi.org/10.19230/JONNPR.4801

DGPS, & SS. (2018). Materiales Educativos y de Comunicacion de Riesgos. Direccion General de

Promocion de La Salud, Secretaria de Salud. https:/www.gob.mx/salud/documentos/dgps-

materiales-educativos-y-de-comunicacion-de-riesgos-12231?utm_source=chatgpt.com

Federacion, D. O. de la. (2009). Norma oficial mexicana PROY-NOM-015-SSA2-2007, para la
prevencion, tratamiento y control de la diabetes mellitus. Diario Oficial de La Federacion;
Estados Unidos Mexicanos.- Secretaria de Salud.

https://dof.gob.mx/nota_detalle_popup.php?codigo=5144642

Fernando, L. Z., & Pamela, S. S. (2012). Smoking role in global cardiovascular risk. Revista Medica

Clinica Las Condes, 23(6), 699—705. https://doi.org/10.1016/S0716-8640(12)70371-1

Gamboa, I. M., Carvajal, P. H., & Bautista, M. (2023). Programa de vigilancia epidemioldgica para
riesgo cardiovascular (01). Gestion de Talento Humano.

https://ww2.ufps.edu.co/public/archivos/contenido/616¢51a093£50d753¢165905df844669.pdf

Gutiérrez Tolentino, R., Lazarevich, 1., Gdbmez Martinez, M. A., Barriguete Meléndez, J. A., Schettino
Bermudez, B., Pérez Gonzalez, J. J., del Muro Delgado, R., & Radilla Vazquez, C. C. (2024).
Epidemiological Overview of Overweight and Obesity Related to Eating Habits, Physical
Activity and the Concurrent Presence of Depression and Anxiety in Adolescents from High

Schools in Mexico City: A Cross-Sectional Study. Healthcare (Switzerland), 12(6), 604.

ol



https://doi.org/10.1016/J.RECESP.2014.01.024
https://doi.org/10.5888/pcd17.200112
https://doi.org/10.19230/JONNPR.4801
https://www.gob.mx/salud/documentos/dgps-materiales-educativos-y-de-comunicacion-de-riesgos-12231?utm_source=chatgpt.com
https://www.gob.mx/salud/documentos/dgps-materiales-educativos-y-de-comunicacion-de-riesgos-12231?utm_source=chatgpt.com
https://dof.gob.mx/nota_detalle_popup.php?codigo=5144642
https://doi.org/10.1016/S0716-8640(12)70371-1
https://ww2.ufps.edu.co/public/archivos/contenido/616c51a093f50d753c165905df844669.pdf

https://doi.org/10.3390/healthcare 12060604

Hernandez, J., Moncada, M., Dominguez, E., Arnold, Y., Garcia, D., & Martinez, 1. (2020). Valor de
corte del indice cintura/cadera como predictor independiente de disglucemias. Revista Cubana

de Endocrinologia, 30(3). http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1561-

29532019000300001 &Ing=es&nrm=iso&tlng=es

Hoek, A. G., van Oort, S., Mukamal, K. J., & Beulens, J. W. J. (2022). Alcohol Consumption and
Cardiovascular Disease Risk: Placing New Data in Context. In Current Atherosclerosis Reports

(Vol. 24, Issue 1, pp. 51-59). Springer. https://doi.org/10.1007/s11883-022-00992-1

Kim, H. C., Greenland, P., Rossouw, J. E., Manson, J. A. E., Cochrane, B. B., Lasser, N. L., Limacher,
M. C., Lloyd-Jones, D. M., Margolis, K. L., & Robinson, J. G. (2010). Multimarker Prediction

of Coronary Heart Disease Risk. The Women’s Health Initiative. Journal of the American

College of Cardiology, 55(19), 2080—2091. https://doi.org/10.1016/j.jacc.2009.12.047
Kotchen, T. A., & Kotchen, J. M. (2002). Nutrition and cardiovascular health. Nutritional Aspects and
Clinical Management of Chronic Disorders and Diseases, 67(9), 23—43.

https://doi.org/10.17802/2306-1278-2017-2-87-92

Lobos Bejarano, J. M., & Brotons Cuixart, C. (2011). Factores de riesgo cardiovascular y atencion
primaria: evaluacion e intervencion. Atencion Primaria, 43(12), 668—677.

https://doi.org/10.1016/j.aprim.2011.10.002

Luugo, G. (2021, November). Obesidad, epidemia agudizada en México - Gaceta UNAM. Gaceta

UNAM. https://www.gaceta.unam.mx/obesidad-epidemia-agudizada-en-mexico/

Menor Rodriguez, M. J., José, M., Cordero, A., Mur Villar, N., & Santana Mur, C. (2017). Efectividad

de las intervenciones educativas para la atencion de la salud. Revision sistematica. MediSur,

15(1), 71-84. http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1727-

897X2017000100011&Ing=es&nrm=iso&tlng=es

Morales 1., G., del Valle R., C., Soto V., A., & Daniza, I. M. (2013). Factores de riesgo cardiovascular
en estudiantes universitarios. In Revista Chilena de Nutricion (Vol. 40, Issue 4, pp. 391-396).

Sociedad Chilena de Nutricién, Bromatologia y Toxicologia. https://doi.org/10.4067/S0717-

75182013000400010

1 d



https://doi.org/10.3390/healthcare12060604
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1561-29532019000300001&lng=es&nrm=iso&tlng=es
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1561-29532019000300001&lng=es&nrm=iso&tlng=es
https://doi.org/10.1007/s11883-022-00992-1
https://doi.org/10.1016/j.jacc.2009.12.047
https://doi.org/10.17802/2306-1278-2017-2-87-92
https://doi.org/10.1016/j.aprim.2011.10.002
https://www.gaceta.unam.mx/obesidad-epidemia-agudizada-en-mexico/
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1727-897X2017000100011&lng=es&nrm=iso&tlng=es
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1727-897X2017000100011&lng=es&nrm=iso&tlng=es
https://doi.org/10.4067/S0717-75182013000400010
https://doi.org/10.4067/S0717-75182013000400010

Pedro, J. D. De, & Daniel, P.-C. (2021). Cambios en los habitos de sedentarismo y actividad fisica de
trabajadores que pasaron a teletrabajo durante la pandemia de Covid19. Revista de La
Asociacion Espaiola de Especialistas En Medicina Del Trabajo, 30(4), 436—442.

https://scielo.isciii.es/scielo.php?script=sci arttext&pid=S3020-

11602021000400436&Ing=es&nrm=iso&tlng=es

Pedro-Botet, J., Ascaso, J. F., Blasco, M., Brea, A., Diaz, A., Hernandez-Mijares, A., Pintd, X., & Millan,
J. (2020). Triglycerides, HDL cholesterol and atherogenic dyslipidaemia in the 2019 European
guidelines for the management of dyslipidaemias. Clinica e Investigacion En Arteriosclerosis,

32(5), 209-218. https://doi.org/10.1016/j.arteri.2019.12.003

Pérez, R. F. T., Leon, M. S. Q., Rodriguez, M. R. P, Toca, E. P. M., Orellana, F. M. A., Toca, S. C. M.,
Pérez, A. E. T., & Orellana, P. A. A. (2021). Risk factors for essential blood hypertension and
cardiovascular risk. Revista Latinoamericana de Hipertension, 16(4), 321-328.

https://doi.org/10.5281/zenodo.5812331

Pizzi, R., & Fung, L. (2015). Obesidad y mujer. In Revista de Obstetricia y Ginecologia de Venezuela
(Vol. 75, Issue 4, pp. 221-224). Sociedad de obstetricia y ginecologia de Venezuela.

http://ve.scielo.org/scielo.php?script=sci_arttext&pid=S0048-

77322015000400001 &Ing=es&nrm=iso&tlng=es

Reyes Caorsi, W. (2020). Alcohol, arritmias y enfermedad coronaria. Revista Uruguaya de Cardiologia,

1(35), 1-9. https://www.elobservador.com.uy/no-

Reyes, S., Oyola, M., Valderrama, O., Reyes, S., Oyola, M., & Valderrama, O. (2021). Programa
educativo nutricional sobre factores de riesgo cardiometabolico en docentes universitarios.

Revista Chilena de Nutricion, 48(6), 832-837. https://doi.org/10.4067/S0717-

75182021000600832

Rivas Martinez, N. R., Noguera Lopez, G. A., Portillo Zena, L. J., & Montiel Gomez, C. R. (2023).
Frecuencia de factores de riesgo cardiovascular modificables en estudiantes universitarios de

carreras de salud. Revista Virtual de La Sociedad Paraguaya de Medicina Interna, 10(1), 66—73.

https://doi.org/10.18004/rvspmi/2312-3893/2023.10.01.66



https://scielo.isciii.es/scielo.php?script=sci_arttext&pid=S3020-11602021000400436&lng=es&nrm=iso&tlng=es
https://scielo.isciii.es/scielo.php?script=sci_arttext&pid=S3020-11602021000400436&lng=es&nrm=iso&tlng=es
https://doi.org/10.1016/j.arteri.2019.12.003
https://doi.org/10.5281/zenodo.5812331
http://ve.scielo.org/scielo.php?script=sci_arttext&pid=S0048-77322015000400001&lng=es&nrm=iso&tlng=es
http://ve.scielo.org/scielo.php?script=sci_arttext&pid=S0048-77322015000400001&lng=es&nrm=iso&tlng=es
https://www.elobservador.com.uy/no-
https://doi.org/10.4067/S0717-75182021000600832
https://doi.org/10.4067/S0717-75182021000600832
https://doi.org/10.18004/rvspmi/2312-3893/2023.10.01.66

Rivera-Rivera, L., Séris-Martinez, M., & Reynales-Shigematsu, L. (2021). Factores asociados con el
consumo excesivo de alcohol: Encuesta Nacional de Salud y Nutricién 2020 sobre Covid-19.

Salud Publica de Mexico, 63(6), 789—798. https://doi.org/10.21149/13187

Rouberte, E. S. C., de Araujo, T. L., de Sousa, D. F., Nogueira, D. M. C., Maia, R. S., Moreira, R. P., de
Sousa, E. L. H., & Pinto, L. M. B. (2022). Cardiovascular risk and cardiovascular risk factors
in adolescents. Revista Brasileira de Enfermagem, 75(4), €20210278.

https://doi.org/10.1590/0034-7167-2021-0278

Salazar-Rendoén, J. C., Méndez, N., & Azcorra, H. (2018). Association between overweight and obesity
with school performance in secondary students in merida, mexico. Boletin Medico Del Hospital

Infantil de Mexico, 75(2), 94-103. https://doi.org/10.24875/BMHIM.M 18000018

Sampson, U. K., Fazio, S., & Linton, M. F. (2012). Residual cardiovascular risk despite optimal LDL
cholesterol reduction with statins: The evidence, etiology, and therapeutic challenges. Current

Atherosclerosis Reports, 14(1), 1-10. https://doi.org/10.1007/s11883-011-0219-7

Secretaria de Salud. (2022). Cada afo, 220 mil personas fallecen debido a enfermedades del corazon.

Secretaria de Salud. https://www.gob.mx/salud/prensa/490-cada-ano-220-mil-personas-

fallecen-debido-a-enfermedades-del-corazon

Shamah-Levy T, Romero-Martinez M, Barrientos-Gutiérrez T, C.-N. L. (2022). Encuesta Nacional de
Salud y Nutricion 2021 sobre Covid-19. Instituto Nacional de Salud Publica, 1(1), 1-324.

https://ensanut.insp.mx/encuestas/ensanutcontinua202 1/doctos/informes/220804 Ensa21_digit

al_4ago.pdf

Silva, V., Matos Vilela, E., Campos, L., Miranda, F., Torres, S., Jodo, A., Teixeira, M., Braga, P., &
Fontes-Carvalho, R. (2021). Suboptimal control of cardiovascular risk factors in myocardial
infarction survivors in a cardiac rehabilitation program. Revista Portuguesa de Cardiologia

(English Edition), 40(12), 911-920. https://doi.org/10.1016/j.repce.2021.11.007

Simonen, P., O6rni, K., Sinisalo, J., Strandberg, T. E., Wester, 1., & Gylling, H. (2023). High cholesterol
absorption: A risk factor of atherosclerotic cardiovascular diseases? In Atherosclerosis (Vol.

376, pp. 53-62). Elsevier Ireland Ltd. https://doi.org/10.1016/].atherosclerosis.2023.06.003

1 d



https://doi.org/10.21149/13187
https://doi.org/10.1590/0034-7167-2021-0278
https://doi.org/10.24875/BMHIM.M18000018
https://doi.org/10.1007/s11883-011-0219-7
https://www.gob.mx/salud/prensa/490-cada-ano-220-mil-personas-fallecen-debido-a-enfermedades-del-corazon
https://www.gob.mx/salud/prensa/490-cada-ano-220-mil-personas-fallecen-debido-a-enfermedades-del-corazon
https://ensanut.insp.mx/encuestas/ensanutcontinua2021/doctos/informes/220804_Ensa21_digital_4ago.pdf
https://ensanut.insp.mx/encuestas/ensanutcontinua2021/doctos/informes/220804_Ensa21_digital_4ago.pdf
https://doi.org/10.1016/j.repce.2021.11.007
https://doi.org/10.1016/j.atherosclerosis.2023.06.003

Suarez, M. M. S., & Astoviza, M. B. (2010). Alimentacion saludable y nutricion en las enfermedades
cardiovasculares. In Revista Cubana de Investigaciones Biomedicas (Vol. 29, Issue 3, pp. 353—
363). 1999, Editorial Ciencias Médicas.

http://scielo.sld.cu/scielo.php?script=sci arttext&pid=S0864-

03002010000300006& Ing=es&nrm=iso&tlng=es

Tribin, K., Oro, L., Hernandez, 1., Sanchez, R., & Ojeda, 1. (2020). Papel de los lipidos y las lipoproteinas
en la aterosclerosis. Correo Cientifico Médico, 24(2), 13-33.

http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1560-

43812020000200723 &Ing=es&nrm=iso&tlng=es

Vaamonde, J. G., & Alvarez-Mén, M. A. (2020). Obesity and overweight. Medicine (Spain), 13(14),

767-776. https://doi.org/10.1016/j.med.2020.07.010

Wadhera, R. K., Steen, D. L., Khan, 1., Giugliano, R. P., & Foody, J. M. (2016). A review of low-density
lipoprotein cholesterol, treatment strategies, and its impact on cardiovascular disease morbidity
and mortality. In Journal of Clinical Lipidology (Vol. 10, Issue 3, pp. 472—489). Elsevier Ltd.

https://doi.org/10.1016/j.jacl.2015.11.010

Yusuf, S., Joseph, P., Rangarajan, S., Islam, S., Mente, A., Hystad, P., Brauer, M., Kutty, V. R., Gupta,
R., Wielgosz, A., AlHabib, K. F., Dans, A., Lopez-Jaramillo, P., Avezum, A., Lanas, F., Oguz,
A., Kruger, I. M., Diaz, R., Yusoff, K., ... Dagenais, G. (2020). Modifiable risk factors,
cardiovascular disease, and mortality in 155 722 individuals from 21 high-income, middle-

income, and low-income countries (PURE): a prospective cohort study. The Lancet,

395(10226), 795-808. https://doi.org/10.1016/S0140-6736(19)32008-2



http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0864-03002010000300006&lng=es&nrm=iso&tlng=es
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0864-03002010000300006&lng=es&nrm=iso&tlng=es
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1560-43812020000200723&lng=es&nrm=iso&tlng=es
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1560-43812020000200723&lng=es&nrm=iso&tlng=es
https://doi.org/10.1016/j.med.2020.07.010
https://doi.org/10.1016/j.jacl.2015.11.010
https://doi.org/10.1016/S0140-6736(19)32008-2

