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Abstract: Globally, obesity has entered the epidemic proportion, with at least 2.8 million
people dying every year due to obesity, for Indonesia itself the incidence of obesity has
also increased significantly in every region with Jakarta's first ranking of 11.4%. The
purpose of this study was to determine with certainty that fat and carbohydrates are
factors that influence the incidence of obesity in the youth of Bulukumba community.
adolescents. Method: Case control study with a total of 155 subjects, cases are people with
obesity (IMT/U > +2SD) and controls are people with non-obesity. Independent
variables are carbohydrates and fats that they consume. While the dependent variable is
the incidence of obesity. Data analysis using Chi-Square test and logistic regression.
Results: Factors that are significantly associated (p<0.05) and become causal factors the
risk of obesity cases in the community is that fat (OR = 2.34; CI: 1.19-4.57) and
carbohydrates (OR = 2.64; CI: 1.34) which were significantly influenced. Conclusion: the
youth who have excessive intake of macro foods with high carbohydrate and fat content
are more at risk of obesity.
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Introduction

Globally obesity has reached epidemic proportions,
with at least 2.8 million people dying each year as a
result of being overweight or obese. Once associated
with high - income countries , obesity is now also
prevalent in low- and middle-income countries
Obesity is a collection of abnormal or excessive fat that
can cause health complications. Obesity is a major factor
causing chronic diseases, such as diabetes mellitus,
cardiovascular disease, and cancer (Waddell & Orfila,
2022).

Obesity in some high-income countries is a global
problem because it goes hand in hand with the
emergence of the main complication of obesity, namely
type II diabetes mellitus Edward W. Gregg, 2017 . an
increase in the prevalence of obesity in the child and
adolescent population, the risk of developing diabetes
mellitus increase (Paul et al., 2018).

Based on previous research by (Wei et al., 2019) , the
results of this study are body mass index (BMI) as a risk
factor for diabetes. population of this study were
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middle-aged and elderly people with an average age of
63 years. the average person with diabetes mellitus is a
person who has an abnormal body mass index (BMI).

Data presented by the World Health Organization
(WHO) In 2016 more than 1.9 billion adults, namely over
the age of 18 years, were overweight, of these more than
650 million people were obese. Overall, around 13% of
the world's population is obese (11% of men and 15% of
women) and the prevalence of obesity has tripled from
1975 to 2016.

The prevalence of obesity in Indonesia is also
increasing, where 1 in 4 Indonesians are obese and
Indonesians who are obese are aged over 18 years. Based
on the results of monitoring the Nutrition Status (PSG)
of the Ministry of Health in 2017 around 25.8% of
Indonesia's population classified as adults are obese and
this number has increased from the previous year which
was 10.6%. From the results of research conducted by
Cut novianti Rachmi and Alison Baur, women who live
in urban areas have a higher chance of experiencing
obesity, which is equal to 1.26 times compared to women
who live in rural areas. This is in line with the results of
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a survey conducted by the Ministry of Health which
stated that around 29.7 % of women in Indonesia are
classified as obese. While in men the number is only 11.4
% . And the province of Jakarta has the most obese adult
population, followed by Aceh, East Java and Riau.

Based on health profile data for the province of
South Sulawesi in 2014 the incidence of obesity in South
Sulawesi was 6.2 % for men and 12.7% for women. In
2017 the incidence of obesity increased, male as much as
13.85 % and female as much as 27.07%. Based on initial
data collection by researchers at the Bulukumba Health
Office in 2018 there were 35 people. From the results of
observations made by researchers, currently there are
very many obese people in Bulukumba district, but the
community considers that obesity is not a health
problem, plus the public perception that obesity is a
symbol of prosperity. At the Puskesmas itself obesity is
also considered not a health problem unless obese
people have experienced several problems due to
obesity.

People with obesity usually face many negative
images by society and a number of pathological
symptoms in health (Fastenau et al., 2019; D.-Y. Lu et al.,
2019; D. Lu et al., 2018). Physical and emotional health
suffers when obesity is driven by the influence of body
image. Negative body image can reduce one's mood,
self-esteem, and self-confidence (Loue & Sajatovic,
2004). People with obesity experience negative stigma
and find that stigmatization affects almost every aspect
of their lives. people with obesity report job
discrimination, social exclusion, exploitation by the
fitness industry, denial of health facilities, difficulty
finding clothes, abuse by doctors, and ridicule by
community (Billinger et al., 2014; Hutchison, 1994).

Obesity is also a risk factor for several non-
communicable diseases, for example, people with
obesity have a double risk of heart disease, stroke,
diabetes and high blood pressure. Obesity is also
susceptible to cancer, men are susceptible to colon
cancer and prostate cancer, while women are susceptible
to breast and cervical cancer.

Method

This study included observational research with a
case control research design. Cases were adolescents
with obesity and controls were non-obese adolescents.
The study was conducted in public high schools (SMAN)
in Bulukumba, South Sulawesi. This study is all students
in the high school X and XI classes in the research period
at Bulukumba.

Based on the results of the calculation research
sample was 160 samples consisting of 80 case samples
and 80 control samples. In this study, pairwise matching
was carried out between case and control groups based
on age, gender, and school origin or peer group. The
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inclusion criteria for the case group were students who
had obese nutritional status (> +2SD) based on body
mass index based on age (IMT/U); age 15-18 years; and
willing to become respondents (informed consent).
While the control group inclusion criteria are students
who have an obese nutritional status (> +2SD) based on
IMT / U; age 15-18 years; and willing to become
respondents (informed consent).

Exclusion criteria were students who were not
present at the time of the study. The independent
variables were macronutrient intake, sugary food/drink
consumption patterns, while the dependent variable
was the incidence of obesity. Obesity status is a
nutritional status based on body weight and height as
seen using the IMT/U index based on the z-score
according to the World Health Organization (WHO)
2005 for the age group 15-18 years (obese > 2 SD and not
obese <2 SD).

Macronutrient intake (energy, protein, and fat) is
the amount of energy, protein, and fat consumed by the
subject during a certain time in units of g/day which is
categorized as more (> 100% RDA) and sufficient (< 100%
RDA). Macronutrient intake, fiber, was obtained from a
food consumption survey using the semi-quantitative
food frequency questionare (SQ-FFQ).

Meanwhile, the self-esteem scale used a Likert
format with 4 categories (score 1 to 4). The response
categories were strongly-agree; agree; disagree; and
strongly disagree. Data were analyzed using univariate
analysis; bivariate using Chi-Square test with 95%
confidence level (a = 0.05) and Odds Ratio (OR); and
multivariate using logistic regression test.

Result and Discussion

Fat and Carbohydrate in Adolescent Obesity

The results of the analysis showed that the factors
that were significantly associated (p<0.05) and became
risk factors for obesity in adolescents were fat (OR=2.34;
CL.  1.19-4.57); carbohydrates (OR=2.64). Obese
adolescents had higher mean energy intake than non-
obese adolescents (3627.8 kcal vs 3368.5 kcal). The mean
energy intake of both groups exceeded the
recommended RDA (2150-2650 kcal). Adolescents with
higher energy intake had a 4.69 times greater risk of
obesity compared to adolescents with adequate energy
intake (p=0.000). Similarly, fat and carbohydrate intake
showed that most obese adolescents had higher mean
intake (fat 106.3 g vs 88.0 g and carbohydrate 356.2 g vs
307.1 g). Adolescents with higher fat and carbohydrate
intake were at twice the risk of obesity compared to
adolescents with adequate fat and carbohydrate intake
who had adequate fat and carbohydrate intake (p=0.012
and p=0.004).

2727



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Table 1. Risk of Fat and Carbohydrate affecting the
incidence of obesity

Obesity Status OR

Intake Obesity Non- (95% CI) P
Obesity

n n
Fat
More 41 26 2.34 0.012
Enough 31 46  (1.19-4.57)
Carbohydrate
More 48 31 2.64 0.004
Enough 24 41  (1.34-5.20)
Fat intake

More of fat intake was found in the obese group
compared to the non-obese group (Moussavi et al.,
2020). The results of the study on fat intake showed that
the high consumption of fat in most of the study samples
consumed high-fat foods such as fried foods, namely
tempe mendoan, fried tofu, spring rolls, risoles,
martabak, omelet and usually fried foods are high in
protein. Thus, fried foods have a large contribution to
daily fat intake.

Nearly one-third of American children aged 4-19
years consume fat every day, resulting in a weight gain
of 3 kg per year (Moore et al., 2023). However, the real
problem of obesity lies not in overeating, but in choosing
the wrong type of food. In teenagers, snacks contribute
30% or more of an adolescent's total daily calorie intake.
These snacks are often high in fat, sugar and sodium,
which can increase the risk of obesity and dental caries.

Carbohydrate intake

Excess carbohydrate intake in the obese group was
found to be higher than the non-obese group (Polak et
al., 2020). The high carbohydrate consumption was due
to some of the research samples consuming high-
carbohydrate foods during breaks (snacks) such as fried
rice, cilok, batagor, chicken noodles, meatballs, and
siomay. In addition, snacks such as chitato, cassava
chips, and potato chips were also consumed. Excess
carbohydrates in the body will be converted into fat.
This change occurs in the liver. This fat is then carried to
fat cells which can store an unlimited amount of fat. The
size or portion of a meal that is too excessive can also
have many calories in large quantities compared to what
is recommended for normal people to consume daily.

The results of this study are in line with research
that says that there is a significant difference between
carbohydrate intake in obese and non-obese children.
Adolescent age is vulnerable to the risk of obesity
because at this age adolescents experience decreased
physical activity, increased consumption of high fat, and
high carbohydrates.
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Uncontrolled eating patterns

Wrong dietary factors can cause an abnormal BMI
body mass index, especially foods that contain lots of fat,
sugar and fast food. Consuming excess calories results
in fat accumulation in the body due to an imbalance
between the amount of energy consumed and expended
(Bertoncini-Silva et al., 2022).

An unhealthy lifestyle will lead a person to eating
patterns that are not good and eventually obesity, eating
patterns that are not controlled, consuming foods that
contain fat, sugar and fast food (Hajivandi et al., 2020).
Not balanced with sufficient energy expenditure, it can
lead to obesity. In obese people, the pancreas is forced to
work hard to produce insulin because the energy
requirement is large. The fatter the higher the insulin
requirement. If this is allowed to continue, the pancreas
will become exhausted and start to decrease its excessive
performance resulting in insulin resistance.

People's lifestyles are currently undergoing many
changes. This has resulted in changes in people's eating
patterns referring to high-calorie, high-fat diets.
Consumption of fatty and sweet foods has a significant
relationship with diabetes mellitus rates. The addition of
oil and coconut milk is a parameter in fatty foods and
cholesterol, especially in fast food which has an impact
on increasing the risk of obesity (Susilowati & Waskita,
2019).

The results of Dafriani (2017), said that the
incidence of obesity was higher in respondents with bad
eating patterns (51.9%) compared to those who had
better eating patterns, namely (29.3%) a lifestyle with
unhealthy eating patterns resulted in People tend to
consume food excessively resulting in various diseases.

According to Nuraini & Supriatna (2016)), in their
research it was stated that there was a relationship
between diet and the incidence of obesity . Large
portions of food cause an increase in body fat and if
repeated in the long term this condition can lead to
obesity.

Results of research conducted by Ardhany &
Lamsiyah (2018), argued that consuming too much
cooking oil repeatedly will affect the smell and color of
cooking oil. When oil is heated to high temperatures, the
fat in it will break down into free fatty acids, calorie
content and free fat in the oil jelanta turned out to be
higher, eating food that is fried with used cooking oil
continuously will cause obesity.

According to Sudargo et al. (2018), in his book
states that the diet that is the trigger for obesity is
consuming large portions of food (more than needed),
eating high energy, high fat, high simple carbohydrates,
and low fiber. Meanwhile, wrong eating behavior is the
act of consuming excessive amounts of food without
being balanced with balanced energy expenditure, one
of which is physical activity (exercise).

2728



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Physical activity

Lack of physical activity is one of the main causes
of obesity, lack of movement can cause fat accumulation
so that body weight can increase (Carbone et al., 2019;
Magkos et al., 2020). The large number of calorie troops
that enter, but sufferers tend to have less physical
activity. Physical activity in the form of sports is useful
for controlling blood sugar and weight loss in type II
diabetes mellitus. The great benefits of physical activity
or exercise in diabetes mellitus include lowering blood
glucose levels, preventing obesity, playing a role in
overcoming complications, blood lipid disorders and
increased blood pressure. The recommended physical
activity for people with type II diabetes mellitus is
regular physical activity. (3-4 times a week) for
approximately 30 minutes (Sari & Purnama, 2019).

According to the results of (Setiawati et al., 2019),
physical activity carried out by a person can increase the
sensitivity of insulin receptors so that glucose can be
converted into energy through metabolism. One of the
benefits of physical activity is that it can lower blood
sugar levels in diabetics and prevent obesity.

Research conducted by Dafriani (2017), the
incidence of DM was higher in respondents with light
physical activity, namely 26 respondents (53.1%)
compared to those with heavy physical activity, namely
13 respondents (29.5%), Physical activity is very
important for DM sufferers because the effect can lower
blood glucose levels Physical activity will lower blood
glucose levels by increasing glucose uptake by muscles
and improving insulin. Based on the results of the study,
the researchers concluded that lack of physical activity
is one of the causes of obesity . When active, the body
will use glucose in the muscles to be converted into
energy. in the blood will decrease.

After conducting the interview, the participants
said they lacked activity, lack of activity, then used to
consuming sweet and fatty foods resulted in an
imbalance in the body. Food intake was not completely
processed into energy and unused food scraps would
eventually be stored as a pile of fat. This resulted in
obesity. Physical activity greatly influences the
incidence of obesity where the average hard worker
tends not to be obese, this is due to the large number of
activities carried out in a day.

According to Setiawan et al. (2020) the principle of
obesity is losing weight by creating an energy deficit by
reducing energy consumption or increasing energy use
through regular exercise. Active exercise is one way to
lose weight besides managing your diet by reducing
consumption of foods that contain lots of fat and sugar.
But some fat people feel embarrassed to participate in
sports, and of course this kind of attitude will make the
body stay or even gain weight.

In research conducted by (Kurdanti et al., 2015;
Purwanto et al., 2020), that someone who is obese on

May 2023, Volume 9 Issue 5, 2726-2731

average has less activity where a decrease in physical
activity will result in a decrease in energy expenditure in
the body. The food consumed in a day is one of its
functions is to produce energy and this energy is used
for daily activities. When a person experiences an
increase in food intake in a day and does not have an
increase in activity, there will be an imbalance between
the intake of nutrients that enter the body and the energy
used so that this will trigger the accumulation of fat in
the body and cause obesity.

Conclusion

The adolescents who have excess fat and
carbohydrates are at greater risk of obesity. Adolescents
vulnerable to the risk of obesity should be educated with
media to improve food intake, especially energy intake
by paying attention to the balance of fat and
carbohydrate nutrient intake. The level of knowledge is
one of the causes of obesity. Unhealthy eating patterns
are one of the causes of obesity. An unhealthy lifestyle
will lead a person to eating patterns that are not good
and eventually obesity, eating patterns that are not
controlled, consuming foods that contain fat, sugar and
fast food.  Not balanced with sufficient energy
expenditure, it can lead to obesity. In obese people, the
pancreas is forced to work hard to produce insulin
because the energy requirement is large. The fatter the
higher the insulin requirement. If this is allowed to
continue, the pancreas will become exhausted and start
to decrease its excessive performance resulting in insulin
resistance. Lack of physical activity is one of the causes
of obesity. The perspective or mindset of people who
still consider obesity is a sign of happiness and

prosperity.
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