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ABSTRACT

The present study aimed to determine the prevalence of hyperlipidemia and its associated factors in the students
of the Faculty of Health of Universidad Santiago de Cali in 2017. A descriptive cross-sectional study was per-
formed in a sample of 361 students, with an average age of 21 (16-40) years. A sociodemographic survey was
conducted, and blood samples and lipid profiles were obtained. The participants were predominantly female
(77%), single (92.5%), and young adults (62.3%) and with an average socioeconomic level (55.1%). The overall
prevalence of hyperlipidemia was 33.8%, with the following risk values: triglyceride (TG), 12.8%; hypercho-
lesterolemia, 16.1%; high density lipoprotein cholesterol (cHDL), 15.0%; and low-density lipoprotein cholesterol
(cLDL), 42.2%. Using the theory of the logistic regression models and chi-square likelihood ratio tests, the factors
that were significantly associated with the risk of hyperlipidemia were male sex and consumption of alcoholic
beverages (P-value < 0.05). In the two-way ANOVA, it was observed that the interaction of these two factors for
TG was significant (P-value < 0.05), being higher in men who consume intoxicating beverages (Tukey's test, P
value <0.05). Regarding cHDL and cLDL, only sex presented a significant effect on their values (P-value < 0.05),
while for total cholesterol, none was significant (P-value > 0.05). The results obtained indicate the importance of
early detection of blood lipid levels in young people to prevent the early development of noncommunicable

diseases.

1. Introduction

According to the latest monitoring of advances in non-
communicable diseases (NCDs) published by the World Health Orga-
nization (WHO) after 2017, NCDs are the leading cause of global
mortality (70%). NCDs mainly affect the population of adults under
70 years (40%) [1, 2, 3]. The occurrence of these diseases, especially
hyperlipidemias, obesity, and high blood pressure (cardio-metabolic
diseases), is associated with the risk factors common to unhealthy
lifestyles in the population, such as alcohol consumption, smoking,
poor diet, and physical inactivity [4].

The WHO statistics indicate that every year, 15 million people aged
between 39 and 69 years die from NCDs and more than 80% of these
deaths occur in developing countries, disproportionately affecting the
poorest population [2]. On the other hand, in Colombia, the mortality
between 2011 and 2014 due to NCDs was considered to be 73% of deaths
(178,000), with a risk of 15% of premature death [3,5].
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NCDs share common risk factors, including biological intermediaries
such as hyperlipidemias. These include a set of alterations in blood lipid
levels, secondary to genetic factors or lifestyles [6]. Hyperlipidemias are
a risk factor for the development of atherogenic disease, of which the
prognosis is correlated with the age of the individual, that is, the younger
the person, the higher the negative effects on quality of life and life ex-
pectancy [7].

Latin America is characterized by ethnic, social, cultural, and eco-
nomic particularities that distinguish it from other regions of the world
and, in conjunction with these factors, during the last decades, Latin
America has faced changes in lifestyles that alter the prevalence of NCDs.
These changes include the growing trend in the consumption of pro-
cessed foods with high caloric density, accompanied by a sedentary
lifestyle. The combination of these factors has been favoring the inci-
dence of overweight, obesity, and cardio-metabolic diseases such as hy-
perlipidemias, with significant figures, compared with those recorded in
other continents [8].
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In addition, the cardiovascular risk factor multiple evaluations in
Latin America (CARMELA) study shows a general prevalence of hyper-
cholesterolemia of 12% and a prevalence of dyslipidemia that ranges
between 32.8% and 75.5% in the young adult population in seven Latin
American cities [9].

The increase in the prevalence of NCDs and their relationship with
hyperlipidemias have reached epidemic statistical levels that generate a
greater need to monitor their impact on premature mortality, especially
in the young adult population [10]. As the study of the global burden of
diseases, injuries, and risk factors (GBD) suggests, the years of life lost
due to cardiovascular disorders with a metabolic basis, such as coronary
ischemic disease and ischemic stroke, increased between 1990 and 2017,
moving from the fourth and fifth place to the first cause of death [10,11].

Therefore, the timely identification of NCDs and their monitoring and
intervention should be a priority issue in the university contexts and
health sector, as NCDs generate years of life lived with disabilities and
reduce the maximum potential lifespan of a young individual [12, 13,
14].

In Colombia, the national morbidity rate associated with NCDs of the
cardiovascular type is increasing, proposing a significant risk for the
young population. Cardio-metabolic risks manifest with the onset of
adulthood and are the result of exposure to unhealthy lifestyles for
several years. In Colombia, cardiovascular diseases are the leading cause
of morbidity in the adult population, the first associated risk factor being
sedentary lifestyles, followed by the total cholesterol (cTotal)/HDL ratio
>5 and cTotal >200 mg/dL. In the country, there is little recent research
on the prevalence of dyslipidemias in the adolescent and young adult
population [10,15], which is one of the reasons that makes this study
significant. The present study aimed to predict the risk factors for the
development of hyperlipidemias in a university population through the
evaluation of lifestyles and blood lipid screening. This project is part of
the Healthy University model, and it contributes to the strengthening of
health promotion and prevention, generates knowledge, and promotes
self-care practices for the improvement of lifestyles and behavior
modification.

2. Materials and methods
2.1. Individuals and procedures

This study used a descriptive cross-sectional design [11,16], which
included a sample of 361 (12% of the population) students of the health
school of Universidad Santiago de Cali (USC) in 2017, guaranteeing a
level of confidence of 95% and an error average of 5% as it is indicated in
equation (1). The selection of the sample was carried out through a
simple random sampling [12,17], taking as a sampling frame the list of
the students enrolled in the academic programs of the health school,
which had current students of the university as a criterion of inclusion.

. Z%N*p*(1-p) 1.962%3000%0.5%0.5
C 25N — 1) + (Z2%p*q)  0.052%2999 + (1.962%0.5%0.5)

= 341students
(@)

where:

Z: Level of confidence (corresponding to the value Table Z)
e: Maximum accepted estimation error

N: Total of registered students in the health school

P: Percentage of the population with the desired attribute

All participants filled out a structured survey (self-administered)
where the sociodemographic aspects were collected: habits, lifestyles,
and pathological history. The instrument was validated by expert judg-
ment. Likewise, a lipid control test was carried out, in which a sample of
venous blood was extracted without anticoagulant and under fasting
conditions for each of the participants, under all biosafety requirements.
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Once the blood samples were obtained by professionals and experts, they
were processed in a clinic laboratory level IV with high reliability and
quality.

The study was approved by the ethics committee of the health school
of USC. It followed the international and national ethic normativity for
the research related to human beings. All participants over 18 years
signed the consent, and those under 18 years signed the informed consent
[18, 19, 20, 21].

2.2. Measurements

The sample was stratified according to the age of teenagers (under 20
years) and young adults (between 20 and 40 years), according to the
criteria established by the WHO (2019), which define the adolescent as
“every person which age ranges between 10 and 19, where systematically
occurred physiologic, bio-psychosocial, and cultural changes.” [22] The
lipid profile was categorized in risk levels according to the NCEP-ATP III
guide [13,23,24] for each of the variables as shown in Table 1.

2.3. Statistical analysis

2.3.1. Characterization of individuals

Initially, descriptive data were shown for the sociodemographic (sex,
age, socioeconomic level, and marital status) and lipid (cTotal, triglyc-
eride [TG], cholesterol HDL [cHDL], cholesterol LDL [cLDL]) variables,
habits, and pathological antecedents. Afterward, the prevalence of in-
dividuals with alterations in the lipid profile and its 95% confidence of
interval were determined.

2.3.2. Identification of the factors that increased the probability of presenting
hyperlipidemia

In the second instance, to identify which factors showed a significant
effect in the risk estimation of presenting hyperlipidemia, the logistic
regression models were used to predict the behavior of a categorical
dichotomous variable or binary (present hyperlipidemia [1] and no
present hyperlipidemia [0]) from a set of covariables that can be cate-
gorical, discrete, or continuous, being one of their main strengths. These
belong to the set of linear generalized models introduced by Nelder and
Wedderburn [25] and presented by Dobson and Barnett [26].

Equation (2) presents the analytic form in which the probability of
presenting hyperlipidemia is related to explanatory variables:

n:m where Z=a+ X, + ... + i Xk (2)
Where n represents the probability of presenting hyperlipidemia (i.e., P(Y
= 1)), a,p, ..., P are the model parameters, and exp denotes the expo-
nential function. The expression [2] is what is known as the logistic
function. The parameters of the linear regression can be transformed with
the function of natural logarithm, and they are interpreted as the re-
lations of odds of the dependent variable (answer variable). The odds
corresponding to the ratio between the number of events (number of
times that takes the value of 1) and that of no events (number of times
that takes the value of 0). The generalized linear model does not have
theoretic assumptions over the error distribution but assumes that it is
disposed of independent variables Y;, such that all and each follow the
same distribution that belongs to the exponential family.

To determine which factors presented a significant contribution in the
explanation of the probability of presenting hyperlipidemia for the
population of students and achieve to estimate an adequate model, the
procedure of selection of variables was performed using the chi-square
test of the likelihood ratio (RV) [27], in which the significance of the
variable introduced in the model was evaluated. If the variable was
meaningful, it was left in the model, and the process continued with the
selection of the next variable to be incorporated, adding separately each
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Table 1. Risk levels according to the NCEP-ATP III guide.

Category Range (mg/dL)
Triglycerides (TG)

Without risk <150
Moderate risk 150-199
High risk >200
Total cholesterol (cTotal)

Without risk <200
Moderate risk 200-239
High risk >240
Cholesterol LDL (cLDL)

Without risk <100
Moderate risk 100-159
High risk >160
Cholesterol HDL (cHDL)

Without risk >60

With risk <40 (men)

<50 (women)

one of the other variables until the inclusion of one variable was not
signified.

2.3.3. Assessments of the factors that increased the probability of presenting
hyperlipidemia in the variables of lipid profile

Finally, a two-way ANOVA was carried out to evaluate the risk factors
in each of the variables of the lipid profile in relation to the significant

Table 2. Participants’ characteristics (N = 361).

Factors N (%)

Sex

Female 278 (77.0)
Male 83 (23.0)
Age group

Adolescent (16-19 years) 136 (37.7)
Young adult (20-40 years) 225 (62.3)
Socioeconomic level

Low 118 (32.7)
Medium 199 (55.1)
High 44 (12.2)
Marital status

Single 335 (92.8)
Married/free union 26 (7.2)
Habits and lifestyles

Do sport or physical activity (yes) 259 (71.7)
Consume alcoholic beverages (yes) 237 (65.7)
Consume cigarettes or tobacco (yes) 22 (6.1)
Use psychoactive substances (yes) 15 (4.2)
Consume hormonal drugs (yes) 81 (22.4)
Consume homemade food (yes) 275 (76.2)
Consume vegetables, fruit and cereals (yes) 341 (94.5)
Consume fried food or with a high content of grease (yes) 320 (88.6)
Consume canned food or cold meats (yes) 250 (69.3)
Consume food rich in carbohydrates and sugar (yes) 342 (94.7)
Pathological history

Hyperlipidemia diagnosis (yes) 6 (1.7)
Arterial hypertension diagnosis (yes) 1(0.3)
Thyroid disease diagnoses (yes) 8 (2.2)
History of cardiovascular disease (yes) 25 (6.9)
History of kidney disease (yes) 9 (2.5)
History of liver disease (yes) 6 (1.7)
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factors in the estimation of the risk of presenting hyperlipidemia. For the
cases in which significant differences were identified, Tukey's test was
used to determine among what levels of the factor were the differences
about.

In each of the phases described for the data analysis, the statistical
software R-3.5.1 was used for the Windows program [28].

3. Results
3.1. Characterization of individuals

The main characteristics of the 361 participants are shown in
Table 2. The median ages of the participants were 21.3 + 3.8 years.
Most of the participants were classified as women (77%), young
adults (62.3%), medium socioeconomic level individuals (55.1%),
and single persons (92.5%). Among the healthy habits, 71.7% of the
students “do physical activity,” and 76.2% “consume homemade
food”. However, a contradiction on the eating habits was evidenced,
observing similar proportions in the consumption of fruit and veg-
etables (94.5%) in relation to the food rich in carbohydrates
(94.7%) and with high oil content (88.6%). Likewise, high con-
sumption of cold meats and canned food (69.3%) as predisposing
factors at a medium-term in the development of NDCs was identi-
fied. On the other hand, high consumption of alcoholic beverages
was a significant risk factor due to the negative effect that they
produced in the liver, which entails an alteration in lipid meta-
bolism. Regarding the pathological antecedents, it is observed that
the majority of the students presented a low percentage of morbid
preexistence (under 3%).

3.1.1. Prevalence of alteration in the lipid profile

Regarding the lipid profile of participants, the TG level was 100.1 +
63.6 mg/dL, and the means of cTotal, cHDL, and cLDL were 169.0 +
32.9,50.9 + 11.9, and 97.0 + 27.6 mg/dL, respectively. Table 3 shows
the prevalence (%) of the risk levels for each variable of the lipid profile
and its 95% confidence interval. In general, the participants were char-
acterized by having a prevalence of hyperlipidemia of 33.8%, with pro-
portions of risk values in TG, cTotal, and cHDL of 12.8%, 16.1%, and
15%, respectively. Regarding the cLDL, the risk levels were observed
with a percentage of 42.2%, which can mean a factor of risk a higher
factor for the development of heart disease at a younger age. These levels
can be associated with unhealthy lifestyles such as diets rich in grease
and sugar.

3.1.2. Identification of the factors that increased the probability of presenting
hyperlipidemia

For the construction of the logistic model of the 20 factors presented
in Table 2, some factors presented percentages higher than or equal to
5% in their categories (six factors did not meet this condition) and could
present an effect over the probability of presenting hyperlipidemia.

Replacing the estimating parameters in Table 4 in equation (2), the
probability (risk) of presenting hyperlipidemia in the target population is
stated in the following manner:

1
=1y exp(—Z) ®
where.Z= — 0.76+(0.55*Sex)+(0.30*consumption of alcoholic bevarages)

The Wald test was used to compare the parameters. As can be seen in
Table 4, the P values that were associated with the variables sex (male)
and consumption of alcoholic beverages (yes) were lower than 0.05.
Therefore, the two variables were considered significant. It means that
their coefficients were significantly different from 0, their odds ratios
(OR) were significantly different from 1, and the confidence intervals for
the same ones did not contain 1.
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The model parameters were interpreted in terms of quotients of
advantage. It is understood that while a specific variable is discussed, the
other variables remain fixed.

- Sex (male), presented an OR of 1.73, indicating that the risk of
hyperlipidemia in men is 1.73 times higher than in women.

- Consumption of alcoholic beverages (yes), presented an OR of 1.35,
indicating that the risk of hyperlipidemia is 1.35 times higher in
students who consume alcoholic beverages than in those who do not.

From these results, two conditions that increased the probability of
presenting hyperlipidemia were male sex and the consumption of alco-
holic beverages. On the other hand, women and students who did not
consume alcoholic beverages were less prone to develop hyperlipidemia.

3.1.3. Assessments of the factors that increased the probability of presenting
hyperlipidemia in the variables of lipid profile

When the significant factors (sex and alcoholic beverage consump-
tion) in the risk estimation of presenting hyperlipidemia were identified
using the two-way ANOVA (Table 5), it is observed that these factors do
not present an effect for cTotal; however, for TG, the interaction between
sex and alcoholic beverage consumption was significant (P-value < 0.05,
Tukey's multiple comparison test), in which the TG levels were higher in
men who consume alcoholic beverages (Table 5); finally, to the cHDL and
cLDL, just sex showed a significant effect in its values (Table 5), which
can indicate the presence of a protector factor in women for the future
development of cardiovascular diseases.

4. Discussion

This research showed that 33.8% of the population presented any of
the forms of hyperlipidemias, being more frequent in men (50.6%) than
in women (28.8%). These figures are in line with those in the CARMELA
study, which reported the prevalence rates of dyslipidemia of 70% and
47.7% in men and women, respectively, in a young adult Colombian
population [9].

The obtained results of hyperlipidemias (33.8%) match with in-
vestigations developed in South American countries between 2013 and
2017, the general prevalence of which are found related to hyperlipid-
emias in the young adult population, with maximum values of 87.7% and
a minimum of 13.4%, media between (32.0% and 43.5%) [29, 30, 31, 32,
33, 34, 35, 36], and with national studies, the prevalence was from
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36.6% to 74.7% [1,10,15,37]. This shows that in the vast majority of low
and medium-income countries, the young adult population is potentially
vulnerable to the future development of multiple ENTs at an early age.

Regarding specific hyperlipidemias, the prevalence of hyper-
triglyceridemia was 12.8%, with a higher manifestation in men than in
women [29,30,35,38]. To a national level, some studies found preva-
lence rates of hypertriglyceridemia from 13.8% to 41.8% [1,37], sug-
gesting that the increase in the level of plasmatic lipoproteins rich in TG
(LPRTG) and atherogenic particles is the main risk metabolic factor for
the development of atherogenic dyslipidemia, states of insulin-resistance,
and atherosclerotic disease [8]. Considering these factors as triggers of
the main cardiovascular disorders that are increasing in the young adult
population, inadequate lifestyles need to be intervened, such as alcoholic
beverage consumption that is related to the increase in serum TG levels
[8,29].

On the other hand, the increase of cTotal showed a prevalence of
16.1%, which is consistent with the findings of other studies carried out
in countries like Mexico, Peru, and Argentina in which high numbers are
also shown in this population with high prevalence in the two last
countries [29, 30, 31]. They can be associated with the variation of
lifestyles, geographic distribution, and use of different criteria in the lipid
diagnostic techniques. Hypercholesterolemia is the main cause of arte-
riosclerosis, hence its early inquiry in the young population is required
[8l.

Regarding the disorders associated with low cHDL and high cLDL
levels, different investigations in young adults in Latin America [29, 30,
31, 32, 33, 34, 35, 36] reported high levels of these lipids, evidencing
differences by gender, with a higher percentage of cHDL and cLDL in men
than in women. In Colombia, a decrease in the cHDL level between
40.4% and 53.7% and an increase in the cLDL level between 41% and
67.5% were described [7]. This study showed a prevalence of 15% to the
cHDL of the students, 37.3% in men, and 8.3% in women. Regarding the
cLDL it was observed a prevalence of 42.4% (similar to the figures re-
ported in the country), 33.7% in men, and 45.0% in women, which
indicated an early alarm signal for the development against other asso-
ciated diseases. Studies of prospective cohort show that increases in the
cLDL levels at an early age are associated with episodes of ischemic heart
disease and signs of subclinical coronary atherosclerosis at an elderly age
[39]. Allowing to establish that among the main criteria for the
appearance of atherogenic dyslipidemia are included the metabolic dis-
orders of the lipoproteins such as the high concentration of lipoproteins
rich in TG (LPRTG), the high serum values of cLDL and the diminished

Table 3. Prevalence of alterations in the lipid profile (N = 361).

Variables Prevalence (%) 95% confidence interval for prevalence (%) Sex Consume alcoholic beverages
Lower bound Upper bound Female (N = 278) Male (N = 83) Yes (N = 237) No (N = 124)

Hyperlipidemia (yes) 33.8 25.4 42.2 28.8 50.6 38.0 25.8

Triglycerides

Without risk (<150 mg/dL) 87.3 83.6 90.9 88.8 81.9 84.8 91.9

Moderate risk (150-199 mg/dL) 7.5 0.0 17.4 7.6 7.2 8.0 6.5

High risk (>200 mg/dL) 5.3 0.0 15.3 3.6 10.8 7.2 1.6

Total cholesterol

Without risk (<200 mg/dL) 83.9 79.8 88.1 83.8 84.3 81.0 89.5

Moderate risk (200-239 mg/dL) 12.5 2.8 22.1 12.6 12.0 14.8 8.1

High risk (>240 mg/dL) 3.6 0.0 13.7 3.6 3.6 4.2 2.4

Cholesterol LDL

Without risk (<100 mg/dL) 57.6 50.9 64.3 55.0 66.3 40.9 37.1

Moderate risk (100-159 mg/dL) 39.6 31.6 47.6 42.1 31.3 56.1 60.5

High risk (160 mg/dL) 2.8 0.0 12.9 2.9 2.4 3.0 2.4

Cholesterol HDL

Without risk (>60 mg/dL) 19.1 9.8 28.4 23.7 3.6 18.6 20.2

Of risk (<40 mg/dL) 15.0 5.4 24.5 8.3 37.3 16.9 11.3

Between 40 to 60 mg/dL 65.9 59.9 71.9 68.0 59.0 64.6 68.5
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Table 4. Parameter estimation for the probability of presenting hyperlipidemia.

Explanatory variable Coefficient Error standard Wald P value OR 95% confidence interval for EXP(B)
Lower bound Upper bound

Intercept -0.76 0.13 -5.96 0.000** 0.47 -

Sex (male) 0.55 0.16 3.41 0.000%* 1.73 1.26 2.36

Average of alcoholic consumption (yes) 0.30 0.15 2.02 0.044* 1.35 1.01 1.81

*P value < 0.05; **P value < 0.01.

Table 5. Two-way ANOVA: Comparison of means of lipid parameters regarding sex and alcoholic beverage consumption.

Lipid parameters Sex Alcoholic beverage consumption Interaction (sex*alcoholic beverage consumption)
Mean F P value Mean F P value F P value
Female Male Yes No

Total cholesterol 170.8 163.0 3.63 0.057 170.6 165.8 0.131 0.131 0.791 0.374

Triglycerides 92.9 124.0 16.24 0.000%* 105.5 87.7 5.49 0.019* 5.22 0.023*

cHDL 53.0 43.8 42.63 0.000%** 50.4 52.0 0.32 0.573 0.12 0.725

cLDL 99.0 90.3 6.53 0.011* 97.5 96.1 0.54 0.462 0.33 0.564

*P value < 0.05; **P value < 0.01.

plasmatic concentration of cHDL, joined to the non-healthy lifestyles [8,
40].

Regarding the risk factors, the results indicated a significant effect
between the figures of hypertriglyceridemia and alcoholic beverage
consumption, which have incidence in the development of ENTSs, espe-
cially, cardiovascular. Alcoholic beverage consumption is a social and
cultural practice worldwide, with a multifactorial connotation, consid-
ered by the WHO as an issue for public health, that increasingly affects
the young adult population [41,42]. The factors that favor this habit in
young university students included the own behaviors of this vital cycle,
low self-esteem, social pressure, and a deficit of control of the authorities
over the distribution of these substances in places near the universities,
mainly in teenagers, which place them in a vulnerable condition. Hence,
this risk factor denotes importance and should be studied as a potential
agent that causes early development of cardiovascular and kidney dis-
eases [41,42] besides its negative influence in some other aspects that
affect the physical and emotional health of an individual.

Latin America presents the higher prevalence of alcohol consumption
in the young adult population (95.8%), in countries like Ecuador
(88.7%), Peru (87.5%), and Bolivia (77.1%) [41]. In Colombia, some
studies conducted in young university students showed a tendency to the
raise the consumption of alcoholic beverages (88.6% and 96.1%), with a
pattern of harmful consumption of 20.5% and dependency risk of 14.9%
[15]. On the other hand, investigations carried out in Asian university
students showed a significant relationship between alcohol consumption
and hyperlipidemias [43,44], which is in accordance with the findings in
this study. The young people who consume alcoholic beverages showed
1.35 times higher risk of having hyperlipidemia, in addition to a preva-
lence of 15.2% in hypertriglyceridemia, 19.0% in hypercholesterolemia,
59.1% risk of cLDL, and 16.9% of the risk of cHDL. It is worth noting that
the excessive consumption of alcohol accelerates the biosynthesis of the
lipids in the liver, increasing the catchment of fatty acids and hepatic
secretion of lipoproteins (cHDL, cTotal) [45,46]. Additionally, it shows a
close relationship between alcohol consumption and an increase in blood
pressure [15,40,41].

Regarding the nutritional factor, the young university students are
considered a vulnerable population mainly because, during this stage,
the habits and behaviors that are influenced by the individual pref-
erences and change in the self-image perceptions are consolidated.
Besides, the easy access and low cost of hypercaloric food promote
the excessive consumption in young students [47]. Among food

preferences, although it was not a significant factor, it was found that
the majority of the students consume food rich in carbohydrates
(94.7%), fried food and those with a high content of grease (88.6%),
and canned food and cold meats (69.3%), which showed the lack of
healthy patterns in the nutrition of the university students, influenced
by the disposition of highly energetic food, with high grease and
proteins of animal origin contained, to a relatively low cost,
socio-cultural customs, and a fast pace of living [47].

The present study aimed to generate preventive measures and
establish screening programs for the early detection of hyperlipidemias
to promote a healthy university population.

5. Limitation

This study did not gather data regarding the participants’ weight,
height, or glucose levels, factors that can be taken into account for future
research.

6. Conclusions

The prevalence of hyperlipidemia in university students was 33.8%,
which sex (male) and alcoholic beverage consumption as the main factors
that increase the risk of developing hyperlipidemia. The results obtained
indicate the importance of early detection of blood lipid levels in young
people to prevent the early development of NCDs. This study can serve as
a basis for future research and contribute to the improvement of pro-
motion and prevention strategies in university settings.
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