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ABSTRACT
Overweight and obesity are the result of excess food intake compared to energy expenditure. Overweight and
obesity are health problems associated with dyslipidemia and risk factors for cardiovascular disease.
Knowledge about being overweight and knowledge about nutrition are related to the practice of choosing the
food consumed. The aim of this research was to determine the relationship between nutritional status and
cholesterol levels in junor hidgh school students in Malang. The method used in this research uses a
quantitative descriptive research design with a cross sectional approach. The research location was carried out
at Pelita Kasih Lawang Christian Middle School, Malang Regency in February - April 2021. The method used
in this research was the total population, with the population in this study being 76 respondents. Respondent
characteristics data was obtained based on the population at Pelita Kasih Lawang Christian Middle School,
Malang Regency, aged 12-15 years who had more nutritional status and were willing to be respondents when
the research was conducted. Nutritional status data was obtained using a weight measuring device using a
Camry brand digital scale. Height measuring tool using a micrometer with an accuracy of 0.1 cm. Cholesterol
test tool with Easy Touch brand cholesterol strips, non-powdered rubber gloves, 5L biohazard safety box,
lancet needle and alcohol swabs. Conclusion: based on the research that has been conducted, it can be
concluded that the nutritional status is normal for 36 respondents, the nutritional status is overweight for 11
respondents and the nutritional status for obesity is 7 respondents. There was no relationship between
nutritional status and respondents' cholesterol levels. Suggestion: This research still requires further research
related to nutritional status and hypercholesterolemia factors.
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INTRODUCTION

One of the factors associated with high cholesterol is body mass index. Excessive body mass
index or obesity is a condition with various causes related to biological, social, socio-
economic and environmental aspects that have a negative impact on health. Body Mass Index
(BMI) is closely related to the percentage of body fat in the entire population. The global
burden of disease caused by excess weight is 60.307.000 adults, this prevalence has doubled
from 1980 to 2015 in 73 countries in the world and continues to increase. The global burden
of disease is related to an increase in BMI which then results in cardiovascular disease
reaching 4.000.000 deaths. Population obesity in adolescents is a global health epidemic
throughout the world and continues to experience an increase in the prevalence of obesity
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among adolescents. Adolescents who are overweight and obese in adulthood are at risk of
developing cardiovascular disease in the future (Wardhani et al., 2023). Overweight and
obesity are health problems related to abnormalities in body fat levels or dyslipidemia and
risk factors for cardiovascular disease. Dyslipidemia in childhood can be caused by genetic
and non-genetic problems. Children who are overweight and obese are at risk of experiencing
dyslipidemia and familial hypercholesterolemia which will later develop cardiovascular
disease (Eljamay, 2019; Mc Auley et al., 2020).

Atherosclerotic cardiovascular disease is a major cause of morbidity and mortality worldwide.
The onset of atherosclerosis occurs in childhood and adolescence, which then becomes
cardiovascular disease in young adulthood. Several risk factors for cardiovascular disease can
be identified in childhood and adolescence, but hyperlipidemia along with the global obesity
epidemic is the most common disease and plays an important role in the development of
arteriosclerotic cardiovascular disease. Suppressing the incidence of hyperlipidemia can be
helped by hyperlipidemia screening to detect children who are at high risk and are more
sensitive to experiencing hyperlipidemia. Prevention and treatment of hyperlipidemia must be
started as early as possible to reduce the risk of atherosclerotic cardiovascular disease in the
future (Sustar et al., 2023). Over the past few decades overweight and obesity in children and
adolescents has become an epidemic that represents one of the major health burdens
worldwide. Currently, the prevalence of hyperlipidemia continues to increase throughout the
world, according to NHANES as many as 20% of patients aged 12-19 years experience lipid
disorders. Overweight children and adolescents have a higher prevalence of hyperlipidemia of
up to 42%. The prevalence of dyslipidemia increases with increasing BMI with age, 15% at
ages 6-11 years and 25% at ages 12-19 years (Mainieri et al., 2023).

Cholesterol is a lipophilic molecule that is useful for human life. Cholesterol has many roles
that contribute to normal functioning of cells. Cholesterol is an important component of cell
membranes, contributing to the structural arrangement of cell membranes and as a precursor
molecule in the synthesis of vitamin D, steroid hormones such as cortisol, aldosterone and
adrenal androgens as well as sex hormones such as testosterone, estrogen and progesterone.
Cholesterol is a bile salt element that is used in the digestive process to help the absorption of
fat-soluble vitamins A, D, E and K. Cholesterol has a good impact on health, but if it is
excessive it can affect a person's health. Hypercholesterolemia can occur due to lipid
metabolism disorders which are characterized by increased blood cholesterol levels (Huff T et
al., 2023).

The prevalence of hypercholesterolemia in the world occurs around 45% in the world, 30% in
Southeast Asia and 35% in Indonesia. Hypercholesterolemia is a world health problem
because it has been proven to be associated with an increased risk of cardiovascular disease.
According to WHO (World Health Organization), adolescents are divided into 3 groups,
namely early adolescents aged 10-19 years, middle adolescents aged 15-24 years and late
adolescents aged 10-24 years. Adolescence is an important time to lay the foundation for good
health. During adolescence, they experience rapid physical, cognitive and psychosocial
growth. This growth affects the way we feel, think, make decisions and interact socially.
Adolescence is a healthy stage of life but there are health problems caused by injury or
disease. This adolescent phase can be prevented or treated. During adolescence, behavioral
patterns such as dietary choices, physical activity, drug use and sexual activity are formed,
where there are choices to protect or endanger health in the future. Poor diet and low physical
activity are problems in adolescence (Nudhar & Oswari, 2020).
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Inappropriate  food choices can have an impact on adolescent health so that
hypercholesterolemia is not only a health problem in old age but can also occur in
adolescence (Campbell et al., 2019). Technological developments make it easier and faster for
individuals to get food. Technological advances have an impact on lifestyle changes. The
activity of eating outside the home has become part of the lifestyle which has caused a shift in
the culture of eating at home. Eating outside the home is defined as consuming food or drinks
from outside the home or buying food or drinks made outside the home which are then
consumed at home or outside the home. Adolescents are a population at risk of experiencing
weight gain which is reed to decreased food quality. Consuming unhealthy foods by not
consuming vegetables and fruit contributes to an increase in body mass index (Arrobas Velilla
et al., 2023; Grace et al., 2021; Rahmawati et al., 2023). Based on the background above,
researchers are interested in conducting research on the relationship between nutritional status
and cholesterol levels in adolescents in Malang.

METHOD

This research is a quantitative descriptive study with a cross sectional approach. The research
location was carried out at Pelita Kasih Lawang Christian Middle School, Malang Regency in
February — April 2021. This research has passed ethics number 040/KOMISITIK/EC/X/2020.
The method used in this research is total population, with the population in this study being
76 respondents. Respondent characteristics data was obtained based on the population at
Pelita Kasih Lawang Christian Middle School, Malang Regency, aged 13-15 years who had
more nutritional status and were willing to be respondents when the research was conducted.
Nutritional status data was obtained using a weight measuring device using a Camry brand
digital scale. Height measuring tool using a micrometer with an accuracy of 0.1 cm.
Cholesterol test tool with Easy Touch brand cholesterol strips, non-powdered rubber gloves,
5L biohazard safety box, lancet needle and alcohol swabs.

RESULTS

Respondent Characteristics

The sample for this research is a population of students who meet the inclusion and exclusion
citeria, The criteria for inclusion in this research were all students of Pelita Kasih Lawang
Chistian Middle School aged 12-15 years and were willing to be research respondents.
Nutritional status data was taken after students signed informed consent as a form of
availability to be involved in the research being conducted. After collecting data on nutritional
status, the respondent’s blood was then taken to check the respondents cholesterol levels. The
exclusion criteria in this study were all students who were unwilling to become research
respondents or withdrew at the time the research was conducted. The sampe in this study was
all students of Pelita Kasih Lawang Christian Middle School aged 12-15 years.

Tabel 1.
Age Distribution of Respondents (n=56)
Age f %
12 years 7 11
13 years 25 40
14 years 23 37
15 years 6 9

Table 1, it can be seen that the age distribution of respondents shows that there are 7
respondents aged 12 years (11%), 13 years old as many as 25 respondents (40%), 14 years old
as many as 11 respondents (20%), 15 years old as many as 6 respondents (9%).
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Table 2.
Distribution of Respondent’s Nutritional Status (n=56)
Category f %
Normal 36 67
Overweight 11 20
Obesity 7 13

Table 2, it can be seen that the distribution of respondents' nutritional status shows that there
are normal nutritional status of 37 respondents (67%), overweight nutritional status of 11
respondents (20%) and obese nutritional status of 7 respondents (13%). Based on the results
of the Kolmogorov-Smirnov normality test, it shows that nutritional status and cholesterol
levels are not normally distributed. A test for homogeneity of nutritional status and cholesterol
data was carried out showing the same data variance (p>0.05), so the test used to see the
relationship between nutritional status and cholesterol levels was the Spearman Test.

Table 3.

Spearman Test of the Relationship between Nutritional Status and Cholesterol Levels (n=56)
Cholesterol Levels
Nutritional Status p=0,624

*p<0,005 = significant
The Spearman test results showed that there was no significant relationship between
nutritional status and cholesterol levels.

DISCUSSION

Nutritional status is an individual's health condition which is influenced by the body's intake
and utilization of nutrients. Optimal nutritional status can be achieved by consuming
sufficient food intake that is not excessive as a source of energy, important nutrients, other
food components such as dietary fiber and does not contain toxins or contaminants.
Nutritional status is the relationship between the food intake consumed and individual
nutritional needs. Food consumption is related to the utilization of nutrients to maintain
energy reserves and compensate for nutrient losses. A person's nutritional status can be
determined by anthropometric measurements and then the results will be compared with
standard or reference values. The Body Mass Index/Age (BMI/A) index is used for
respondents in the categories of poor nutrition, undernutrition, good nutrition, at risk of
overnutrition, overnutrition and obesity. Nutritional status assessment is carried out as a way
to improve nutritional status. A person can be said to have good nutritional status if their
nutritional intake meets their needs. Insufficient nutritional intake can cause malnutrition and
conversely, excessive nutritional intake can cause overnutrition. Being overweight can cause
hypercholesterolemia. Body mass index can be used to measure body fat deposits. Increased
cholesterol levels can occur due to the reduced ability of HDL to transport excess peripheral
cholesterol back to the liver, including cholesterol found in atherosclerotic plaque (IQWIiG.,
2024; Lutjohann et al., 2023; Reduce Your Risk of ASCVD, n.d.; Schrdder et al., 2023).

Adolescents have the potential to be affected by high cholesterol. Cholesterol is considered a
health problem that often occurs in adults. Another thing that influences teenagers' awareness
of their health is the lack of information about cholesterol (Wardhani et al., 2023). Cholesterol
is produced in the liver as much as 80% and 20% comes from food. Cholesterol that sticks to
it will slowly accumulate and then settle in the form of plaque on the walls of blood vessels.
Cholesterol deposits that settle on the walls of blood vessels can cause the blood vessel cavity
to narrow, disrupting blood circulation and causing the risk of diseases such as stroke,
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coronary heart disease and so on (Setyawati & Lasroha, n.d.). Cholesterol can enter the
bloodstream through the digestion of dietary fat. Cholesterol has an important role in cellular
function, cholesterol can also be synthesized directly by body cells. The process of producing
cholesterol in the body is in the liver. Cholesterol is mostly a lipophilic molecule, cholesterol
does not dissolve well in the blood. Cholesterol is part of lipoproteins which have the
properties of phospholipids and apolipoproteins (Schade et al., 2020).

Lipoproteins consist of a lipid core containing cholesterol esters and triglycerides and a
hydrophilic outer membrane consisting of phospholipids, apolipoproteins and free cholesterol,
thereby allowing lipid molecules to move throughout the body via the blood circulation and
be transported to the cells that need them. Cholesterol has several important functions in the
body. Some of the main uses of cholesterol are related to cell membranes. Cholesterol is a
normal structure of the membrane that contributes to its fluidity. Fluidity can affect the ability
of some small molecules to diffuse through the membrane which will ultimately change the
internal environment of the cell. Apart from that, in cell membranes, cholesterol plays a role
in intracellular transport. Cholesterol is found in cell membranes, cholesterol has several other
biological functions such as important precursor molecules for the synthesis of vitamin D,
cortisol, aldosterone, progesterone, estrogen, testosterone, bile salts and others (Dietary
Cholesterol and Cardiovascular Risk: A Science Advisory From the American Heart
Association, n.d.; Huff T et al., 2023).

Hypercholesterolemia is a disorder of fat metabolism which can be characterized by increased
blood cholesterol levels. Hypercholesterolemia increases the risk of diseases such as coronary
heart disease, diabetes mellitus, stroke and other diseases. Hypercholesterolemia is diagnosed
if the blood cholesterol level is >200 mg/dL. Hypercholesterolemia can occur due to
excessive nutritional status and obesity. This can happen because fat accumulation can cause
adipose cells to be unable to store fat, thereby increasing blood fat levels. It does not rule out
the possibility that excess nutritional status and obesity are related to hypercholesterolemia.
This can occur due to factors decreasing LDL receptor activity, interactions between age,
lifestyle and environmental factors. Increased cholesterol levels are not always related to
conditions of excessive nutritional status and obesity. Hypercholesterolemia can occur in all
age groups. Factors that cause hypercholesterolemia include physical activity, age,
environment and inappropriate eating patterns (Li et al., 2022;Tang et al., 2022).

Excess weight and obesity are associated with increased disease and death due to diabetes
mellitus, various cancers, digestive diseases and coronary heart disease. The main cause of
overweight and obesity is excessive energy consumption leading to a positive energy balance
which results in the accumulation of body fat. Another factor that contributes to weight gain is
a lifestyle of lack of physical activity. BMI is used as an indirect index of adiposity and is
strongly associated with cardiovascular disease risk. BMI is directly related to total and LDL
cholesterol levels. Reducing fat intake is beneficial for health by lowering cholesterol levels
(McGowan et al., 2019; Pondagitan et al., 2020; Schade et al., 2020; Sustar et al., 2023).

Obesity is a state of irregular fat metabolism caused by the accumulation of intracellular fat
and lipoproteins as a result of increased free fatty acid synthesis and decreased free fatty acid
oxidation. This process causes cellular dysfunction in various tissues including cardiac
myocytes, hepatocytes and pancreatic beta cells. Mechanisms underlying the pathogenic
effects of adipocyte hypertrophy in response to excessive caloric intake on the cardiovascular
system and metabolism. Increased adipose tissue and dysregulation of adipokines leads to
sodium retention, reninangiotensin-aldosterone system (RAAS) activity, hypertension, insulin
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resistance and increased inflammation. Obesity is a cardiovascular risk factor. Excess fat
levels in childhood are strongly associated with the development of atherosclerosis and
hypertension. The atherogenic fats associated with childhood obesity consist of a combination
of elevated cholesterol levels (Diindar & Akinci, 2022;Sopiah et al., 2021; Khil et al., 2023).

Limiting consumption of saturated fat, maintaining body weight, doing regular physical
activity, consuming more fruit, not smoking and managing stress play an important role in
directly preventing hypercholesterolemia and preventing cardiovascular risks (Belete et al.,
n.d.). This prevention effort is carried out because the human body has a limited ability to
catabolize cholesterol, so cholesterol easily accumulates in the body when there is an excess
diet or genetic disorders. Cholesterol accumulation is the main cause of atherosclerosis. On
the other hand, a lack of cholesterol in blood circulation can result in an inability to distribute
vitamins K and E to vital body organs (Schade et al., 2020).

CONCLUSION

Based on the research that has been conducted, it can be concluded that the nutritional status
is normal for 36 respondents, the nutritional status is overweight for 11 respondents and the
nutritional status for obesity is 7 respondents. There was no relationship between nutritional
status and respondents' cholesterol levels.
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