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Abstract. Overweight and obesity can occur in all age groups and is most
common in teenagers. The adolescent group is still in the growth phase so they
still require a relatively large nutritional intake which can cause several dietary
problems. The aim of this study was to analyze the relationship between
perceived body image, fat intake (PUFA), and energy adequacy with body fat
percentage in adolescents with over-nutritional status and obesity at SMA Institut
Indonesia Semarang. The research method used a cross sectional design with 50
subjetcs using a total sampling technique. Research methods include measuring
percent fat using the Omron brand HBF-37 BIA tool, interviewing PUFA fat and
energy intake using a 2x24 hour recall form and body image using the BSQ-34
questionnaire. Statistical tests use the Pearson and Spearman tests. The results of
the study showed that there was a relationship between PUFA intake (p-value:
0.047; r: -0.283) and there was no relationship between body image perception
(p-value: 0.121), energy adequacy (p-value: 0.709) with body fat percentage in
overweight and obese teenagers at SMA Institut Indonesia Semarang. It can be
concluded that increasing PUFA intake is associated with decreasing body fat
percentage in overnourished and obese adolescents.

Keywords: Body Fat Percentage, Body Image, Polyunsaturated Fatty Acid
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1 INTRODUCTION

Nutritional problems, especially Overweight, have become a double nutritional
problem in Indonesia, namely causing overweight and obesity which can be
experienced from children to adults, while the handling of malnutrition problems has
not been resolved. Nutritional problems in adolescents are important to pay attention to
because they have a 70% risk of experiencing Overweight or obesity as adults [1].
According to UNICEF (2018), teenagers in Indonesia are at risk of nutritional problems
such as Overweight, undernutrition, and micronutrient deficiencies [2]. Adolescence
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requires adequate nutritional needs both in terms of quantity and quality in terms of
diet, which is important to overcome rapid growth and reduce the risk of other health
problems that increase nutritional needs [3].

Overweight and obesity are an imbalance in the amount of intake consumed
according to needs, where more energy intake is consumed than is needed by a person's
body [4]. High intake of macronutrients such as carbohydrate intake, protein intake,
and fat intake is a risk factor for obesity in adolescents. Obesity is basically caused by
excess fat tissue. Several factors that cause adolescents to become obese include
unbalanced eating patterns, heredity, lifestyle, and psychological, environmental,
individual, and biological factors that can influence energy intake and expenditure [5].
Nutritional problems such as Overweight and obesity are classified as complex and
chronic problems that can cause serious health problems and can potentially cause
metabolic disease, degenerative diseases such as cardiovascular disease, hypertension,
type II diabetes mellitus, heart failure, stroke, and several types of cancer. it can even
cause reproductive problems in adulthood and can be a cause of death [6].

Based on Riskesdas Basic Health Research data (2018), the comparison of
nutritional status measurements, BMI/U, the prevalence of Overweight or obesity in
adolescents aged 16-18 years in Indonesia is 13.5%, consisting of (9.5%) including
Overweight or obesity. and (4.0%) including obesity. Riskesdas data (2018), states that
the prevalence of nutritional status of adolescents aged 16-18 years in Central Java
consists of very thin (1.59%), thin (8.12%), obese (7.91%), and obesity (3.66%). The
prevalence of adolescents aged 16-18 years in Semarang City in 2018 consisted of very
thin (0.43%), thin (5.28%), fat (9.49%), and obese (5.39%). This shows that the
prevalence of fat and obesity nutritional status at the Semarang City level exceeds the
prevalence rate at the Central Java level [7].

Study at SMA Institut Indonesia Semarang with 353 students consisting of a total of
198 class XI students and 155 class XII students, it was found that the prevalence of
overweight and obesity in women reached (8.78%) while men reached (7.08%). Being
overweight is closely related to a high percentage of fat because there is an imbalance
between energy intake and energy output that lasts for a long time, resulting in
excessive fat accumulation [4]. which comes from foods consumed that are high in
energy and stored as body fat. Percent body fat is the percentage of fat and non-fat
tissue mass (fat-free mass) in a person's body which is measured using a tool, namely
the Bioelectric Impedance Analyzer (BIA), and expressed in percent units (%). Percent
body fat is an indicator used to determine status. More nutrition compared to BMI/U.

Overweight and obesity are related to macronutrient intake and the individual's
perception of themselves. Nutrients that are synonymous with overweight or obesity
are fat and energy. Fat intake has a higher energy density than other macronutrients.
Fat intake (PUFA) is the most easily digestible fat that contains several essential fatty
acids that the body needs through intake from food for normal tissue growth and
function. PUFA is divided into n-3 (omega-3) and n-6 (omega-6). According to the
AKG (2019), the daily requirement for omega-3 fats for teenagers aged 16-18 years for
girls is 1.1 grams/day, while for men it is 1.6 grams/day and omega-6 per day for
teenagers aged 16-18 years, girls 11 grams and boys. male 16 gr. Polyunsaturated Fatty
Acid (PUFA) has an important role in physiological function and fat metabolism,
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immune function, and maintenance of cell membrane function and integration.
Polyunsaturated Fatty Acid (PUFA) is useful for reducing obesity by reducing appetite,
increasing oxidation, and accumulation of fat in the body [8]

Body image or what is known as body image is a person's attitude regarding feeling
satisfied or dissatisfied with their body, resulting in a negative or positive assessment
of themselves. Body image can cause perceptions that tend to judge the individual's
body size and weight [9].

Research by Nazhif Ghifari et al on teenagers in DKI Jakarta found that there was a
relationship between energy intake and percent body fat (p-value: 0.019) [10]. The
research results show that there is also a strong positive correlation between fat intake
and body fat percentage (p-value: 0.002) [11].

2 METHOD

This type of research is observational research with a cross-sectional design [12]. The
research was conducted at the Institut Indonesia Semarang High School from October
to December 2023. Samples were taken using the total sampling technique used in the
research with as many as 50 subjects who met the inclusion criteria having a BMI/U
category (+1SD to +2SD) and (> +2SD) [13], willing to be a respondent to take part in
research procedures and aged 16-18 years. The data measured includes anthropometric
measurements of body weight and height with the help of digital scales and microtoices
to determine students' nutritional status according to the BMI/U category. Data on
PUFA fat intake and energy adequacy were carried out using a 2x24-hour recall method
carried out on Friday and Monday and then analyzed using nutrisurvey software.

Body image data using the Body Shape Questionnaire (BSQ) questionnaire
instrument with a Likert scale of 1 to 6 consisting of 34 questions divided into 2
categories: positive body image (< 110) and negative body image (> 110) [14]. Body
fat percent data was measured directly with the help of a BIA (Bioelectrical Impedance
Analysis) Omron model HBF-375. Data were tested for normality using the
Kolmogorov-Smirnov test. The Pearson test was used to analyze PUFA intake, body
image, and percent body fat. Analysis of the relationship between knowledge and
energy adequacy and body fat percentage using the Spearman test, with a confidence
interval of 5%. Research ethics has obtained permission from the Unimus ethical
clearance agency.

3 RESULTS AND DISCUSSION

The subjects in this research were female students in class XI and XII who were
overweight based on BMI/U. From the results of data collection, 50 research subjects
were obtained based on inclusion and exclusion criteria. The characteristics of the
research subjects include gender, age, nutritional status based on BMI/U, Body Image
Perception, Polyunsaturated Fatty Acid (PUFA) fat intake, and Body Fat Percentage.
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Table 1 shows that the gender of respondents with the highest percentage is female
with the number of respondents being 26 (52%) which is 9 more than male teenagers,
namely 24 (48%). The age of respondents with a higher percentage was 17 years old
with a total of 26 respondents (52%). The average age of respondents in this study was
17 years.

Table 1. Distribution of Subject Characteristics

Characteristics n %
Gender

Male 24 48
Female 26 52
Total 50 100
Age

16 Years old 15 30
17 Years old 26 52
18 Years old 9 18
Total 50 100
Nutritional Status

Overweight (>+1SD sd +2SD) 22 44
Obesitas (>2SD) 28 56
Total 50 100
PUFA Intake

Less Intake (25,97gr) 36 72
More Intake (>25,97gr) 14 28
Total 50 100
Energy Adequacy

More 30 60
Normal 15 30
Mild Level Deficit 3 6
Moderate Level Deficit 1 2
Severe Level Deficit 1 2
Total 50 100
Body Image

Positive (<110) 20 40
Negative (> 110) 30 60
Total 50 100
Body Fat Percentage

Very High (>25%) 31 62
High (20-<25%) 15 30
Normal (10-<20%) 4 8
Total 50 100

The nutritional status (BMI/U) of respondents with a higher percentage of males in
the obese category was 18 respondents (75%) while the female gender was in the
overweight category of 16 respondents. (61.5%) Body mass index (BMI/U) is an
indicator to determine whether someone is in the underweight or overweight category.
The majority of respondents have over-nutritional status and are obese due to irregular
food intake, food and drink choices that do not look at quantity and nutritional value,
and prioritizing preferences for certain foods and drinks based on the criteria of being
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practical, fast, and affordable. Foods that respondents tend to like include fast food, fast
food which, when viewed from its composition, contains high calories, high fat, sugar,
low fiber, and most importantly, if consumed in large quantities, it is not good for the
body in the long term and can cause harm. one factor in weight gain. According to the
results of observations on respondents, factors that can influence nutritional status and
obesity apart from food intake are low physical activity. Respondents with nutritional
status are more likely to have low physical activity, such as rarely exercising, and
respondents have the habit of preferring to play gadgets, play games, or relax during
break times rather than being active. This is in line with research by Suryana and Fitri
(2017) which revealed that nutritional status is influenced by physical activity.

Mostly subjects' PUFA intake was less (72%), and energy adequacy was more
(60%). Most of the respondents had insufficient PUFA intake and excessive energy
intake because the foods that respondents frequently consumed included saturated fat,
such as fast and instant foods such as fried chicken, instant noodles, and fried foods.
This shows that the level of saturated fat consumed is higher than unsaturated fat [15].

The body image perception of men and women shows that the majority of
respondents' body image perception is in the negative body image category. Perception
of body image (body image) has an influence on a person's eating pattern, where diet
plays an important role in fulfilling daily nutrition and a person's nutritional status [16].
Perception of body image has an impact on a person's condition, namely for teenagers
with over-nutritional status or perceived obesity. Negative body image has advantages,
including encouragement to change their body shape by going on a diet to achieve ideal
body proportions [17]. While teenagers with a positive body image perception.

Most of the subjects had a very high body fat percentage (62%), According to
(Limbong and Malinti, 2023) body fat is closely related to nutritional status or BMI
because the higher the BMI value, the body fat percentage is in the high or very high
category and if The lower the BMI value, the percent body fat is in the low or normal
category [18]. Adolescent girls are at greater risk of obesity and a high percentage of
body fat compared to boys based on influencing factors including poor sleep patterns,
consumption of high-fat foods, and lack of physical activity [19]. Adolescent girls tend
to have a higher body fat percentage compared to boys because adolescent girls have a
distribution of fat in certain parts of the body such as (upper arms, breasts, and hip area)
than boys, especially due to through hormonal factors [20]. When physical maturity
occurs, the amount of body fat in teenage girls is usually twice that of boys [21]. Fat
stores in women are found in the hip area (pear shape) while in men in the stomach area
(apple shape), apart from that the role of the hormone estrogen which influences weight
gain in women, and the hormone testosterone plays a role in increasing fat mass in men
15 so that men tend to have low body fat [22]. Based on observations of respondents,
it was found that respondents with more body weight and obesity tended to have a high
percentage of fat because it was seen from the food intake factors of teenagers in high
school Indonesian Institutets tend to rarely bring provisions and prefer to eat food from
outside which is high in fat such as fried foods (risol mayo, mendoan, bakwan, donuts)
and packaged sweet drinks such as iced tea, coffee almost during break times and after
school hours.
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Increasing PUFA intake correlates with decreasing body fat percentage (p-value:
0.047; r: -0.283) according to Figure 1. Polyunsaturated fatty acids (PUFA), including
omega-3 and omega-6 fatty acids, play an important role in various physiological
functions of the body, including the regulation of metabolism and inflammation.
Adequate PUFA intake has potential anti-inflammatory, anti-apoptotic, anti-
proliferative and anti-angiogenic effects. Omega-3 fatty acids, such as EPA
(eicosapentaenoic acid) and DHA (docosahexaenoic acid), can increase fat oxidation in
the body. This occurs because omega-3 increases the activity of enzymes involved in
burning fat, such as lipoprotein lipase and hormone-sensitive lipase. Increasing fat
oxidation can help reduce body fat accumulation [23]. PUFA can also increase energy
metabolism by increasing basal metabolic rate and heat generation through the process
of thermogenesis. It contributes to the reduction of body fat by increasing the number
of calories burned by the [24].
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Fig. 1. Relationship between PUFA intake and body fat percentage

According to Lestari et al's research which shows that there is a relationship between
increasing PUFA intake and decreasing body fat (p-value<0.001:r=-0.714) in female
students [25]. In contrast to Gholamalizadeh's research, the results showed that there
was no relationship between PUFA intake and percent body fat (p-value: 0.610) in male
adolescents [26].
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Fig. 2. Relationship between Energy Adequacy and Body Fat Percentage

Figure 2 shows that energy adequacy does not correlate with body fat percentage (p-
value: 0.054). Energy adequacy refers to sufficient calorie intake to meet the body's
energy needs. Adequate energy intake can support normal metabolic function,
including fat burning. Adequate energy helps maintain the balance of hormones that
regulate fat metabolism, such as leptin and ghrelin and ensures that the body does not
adapt to metabolism by reducing energy expenditure [27]. According to Sholichah's
research, the results showed that there was no relationship between energy intake and
body fat percentage (p-value: 0.467) [28]..This is not in line with Gifari et al's research,
which found that getting sufficient energy was correlated with body fat percentage (p-
value: 0.019) [10]. Energy adequacy in this study did not correlate with body fat
percentage, which could occur because teenagers have regular activities with sports
lessons every week in high school.

Figure 3 shows that body image is not correlated with body fat percentage (p-value:
0.121). Body image perception is the way individuals perceive and feel the appearance
of their own body. It involves how a person assesses the size, shape, and proportions of
their body. Body image perceptions can influence mental health, eating behavior, and
social relationships. This eating behavior can affect body fat percentage. The results of
Gifari et al's research also show that there is no relationship between body image and
body fat in adolescents (p-value: 0.44) [10].
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Fig. 3. Relationship between body image and body fat percentage

4 CONCLUSION

The improvement in PUFA intake was reduced body fat percentage. Energy adequacy
and body image are not associated with body fat percentage in overweight and obese
adolescents at SMA Institut Indonesia Semarang.
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