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Abstract

Body image defined as an individual's perception, thoughts, and feelings about their physical appearance, is significantly
shaped during adolescence by peers, family, romantic partners, and social media influencers. This study aimed to
analyze the association between body image and macronutrient intake among female adolescents. A cross-sectional
study was conducted with 116 female students aged 16-19 at SMA Lab School in Surabaya. Body image was assessed
using the Body Shape Questionnaire (BSQ-34), and dietary intake was estimated using two non-consecutive 24-hour
recalls calculating energy and macronutrient consumption. Although 59.3% of participants had a positive body image,
the majority had inadequate energy and macronutrient intake. Inadequate consumption was prevalent across both body
image groups. A significant association was found between body image and energy intake (p=0.029), as well as fat intake
(p=0.001). This study establishes a significant association between body image and specific dietary components in
adolescent girls. The findings highlight the critical need for health interventions that simultaneously promote balanced
nutrition and a positive body image.
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1. Introduction

Adolescent is a key development period of identity formation, physical maturity, cognitive and emotional changes(1).
During puberty, adolescent girls have more attention to body shape, approval appearance by family, peers, and romantic
relationship that can increase negative body image (2,3). As adolescent grow, the relationship between body image and
eating patterns is likely to emerge (4)

Several studies reported that individuals with body image satisfaction had better dietary habits compared to those with
body image dissatisfaction(5). Evidence from various countries found that a positive body image generally consumed
more healthier dietary habits including higher intake of fruits and vegetables, protein rich foods, and overall balanced
nutrition (6,7). Conversely, adolescence who intended to lose weight reported lower consumption soft drinks, fast food,
less fruit and vegetables (8,9).

Body image is defined as subjective perception, thoughts and emotions related to their physical appearance. Body image
dissatisfaction is the negative body image that cause person experienced for dieting and changing their self-image (10)
. High intensity exercise, low dietary intake, vomiting and dietary pill intake are representing unhealthy coping
mechanism at modifying body image(11). Meanwhile, positive body image described how person love, respect and
appreciation of their body(12).
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Biophysical model, that develop by Paxton, explain that body size, self-esteem, depression, perfectionism, social
influences dan interpersonal interactions lead to body image development (13). Negative body image has been
associated with depression, unhealthy eating behaviours, disordered eating condition, poor self-esteem and anxiety(14)
. Otherwise, positive body image is linked to emotionally stability and enhanced self-confidence (15). Research among
university student revealed that one in three experiences with body image dissatisfaction. Male students tend to have
low fat mass and high muscle mass, while female students commonly desiring a thin body share (16).

Individuals with negative body image often have a distorted perception of their body shape and size and may experience
feelings of embarrassment and self-consciousness(17). Body dissatisfaction is defined as the gap between an
individual’s current body image and their desired physical appearance (18). This dissatisfaction is more prevalent
among females than males, typically involving a stronger desired for lower body weight (19). Such dissatisfaction
frequently leads to restrictive dieting and excessive exercise behaviours (20). Among females, elevated body weight
dissatisfaction has been linked to unhealthy eating behaviours, and heightened vulnerability to disordered eating and a
stronger drive for thinness (21).

Body image perception significantly influences both quantity and quality of nutrition intake affected by body image
perception (22). A balanced diet contributes to maintaining physical health and mental well-being and provides
protection against both malnutrition and non-communicable disease (23). A study from southeast Asian countries
reported high percentage of underweight among female participants, attributed to their preference for a thin body size,
which leads to lower calorie consumption, unless males who tend to aim for increased body mass and size (24).

Based on this consideration, this research was conducted to determine the association between body image and dietary
intake among girl adolescent students at the senior high school “Lab-school” Universitas Negeri Surabaya.

2. Material and methods

2.1. Research Design, Population, and Sample

The research used a cross-sectional design and was conducted at SMA Lab-school UNESA 1 in Surabaya, East Java from
July to September 2024. respondents were selected by purposive sampling with several required sample criteria: 1)
female students in grades XI and XII aged 14-18 years, not taking hormonal drugs, and not having a history of anorexia
nervosa disease. The exclusion criteria were: 1) following a strict diet, 2) having chronic diseases, and 3) having
metabolic diseases. The sample size calculation was calculated using the Slovin formula which considers a 10% dropout
rate. The number of participants was 116.

2.2. Instrument, Analysis of Nutrition Data and Body Image

Questionnaires consisted of sociodemographic, repeated 24-hour recall (24HR) and Body Shape Questionnaire 34
(BSQ). The sociodemographic data were obtained by direct interview included name, age, email address, handphone
number, and class. Two non- consecutive 24HR (weekdays and weekend) collected dietary consumption including
dietary supplement in the past 24 hours. Household portions (tablespoon, teaspoons, cup, etc.)are used to measure the
amount of food consumption. The energy and macronutrient intake were compared with The Indonesian Dietary
Recommendation (AKG). The results were categorized as “less” if the intake of energy and macronutrient met < 80% of
the requirement, while “adequate” if the intake was 80-120% of the requirement and “excess” if the intake >120% of
the requirement. Self- reported body image was obtained using BSQ 34, administered online by google form. The BSQ
34 has 34 items, scored from 0 to 6 points with the total range from 0 to 204. The BSQ 34 scores were classified negative
body image (score <110) and positive body image (score > 110)

Data were analyzed using SPSS software version 25. Sociodemographic, body image and nutrient consumption was
described using descriptive statistics. Spearman and Chi square correlation test were used to analyzed the association
between variables. Significance level was set as p< 0.05.

3. Results and discussion

This research involved 116 female students from School Lab UNESA 1 Surabaya. This research assessed body image by
answering the self-administered questionnaire and multiple 24-hour dietary recall.
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3.1. Body image in Adolescence

Table 1 present the characteristic of total sample by age, class and perception of body image. Based on the data
collected, most participants were 17 years old (46.6%), grade XII (68%), and majoring science (64.7%). The average
pocket money was Rp 22.175, with 64% of female students receiving pocket money below the mean. Based on the body
image perception, most participants (59.3%) have positive body image and participants with negative a body image
were 39%. Participants commonly satisfied with body weight and body shape.

Table 1 Distribution of characteristic and Body Image

Category N %
Age

16 31 26.7
17 54 46.6
18 31 26.7
Class

XI 48 41,4
XII 68 58,6
Major

Science 75 64.7
Social 41 353

Pocket money

<22.175 75 64.7
>22.175 41 35.3
Body image

Negative 46 39
Positive 70 59.3
Total 116 100

According to the Table 1, mostly female students (59.3%) have positive body image. This perception influenced positive
support from parents, friends and teachers which improved self-confidence and created positive image(25). Female
adolescent who had positive body image tend to be satisfied with their body size and shape, whereas individual with a
negative body image often experience dissatisfaction(26). Body image is influenced by various factors, including family,
peers, society, media, BMI, culture, self- esteem, gender, age, marital status, weight control behavior, education level,
alcohol consumption, physical activity and spirituality(27,28). High quality of these relationships is essential for healthy
psychosocial development (29). Qualitative research also indicate that parents play a key factor to support in
highlighting and maintaining strong emotional connections within the family, which promotes positive attitudes among
adolescents (30).

The school environment also contributes to body image perception. Supportive peers through positive comments about
appearance and a sense of acceptance within social group can influence how adolescents perceive their bodies (31).
Despite these supportive factors, this study reported that 39 % of female student had a negative body image. A similar
study conducted among junior high school students in both rural and urban areas found that many had a negative body
image (32). In the Indonesian setting, prevailing culture and social norm influence adolescence’s body image perception.
Cultural diversity also shapes how adolescent perceive beauty and body appearance. Research in DKI Jakarta showed
that the proportion of adolescent with positive and negative body image was similar. Adolescent girls are less satisfied
with their bodies and a more negative body image compared to their male peers (22).
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Media social plays a crucial role in shaping body image. According to the meta-analysis, body-positive content quickly
enhances emotional wellbeing and body satisfaction, particularly when it emphasizes diverse representations and self-
acceptance(30). However, other studies conducted in 2022 highlight the risk of media exposure. Adolescent with high
media exposure of body image issues in multiple social media accounts, with a notable increase in the use of picture-
based platforms like YouTube, TikTok, and Snapchat reported using laxatives and vomiting more frequently (33). Body
image itself is individual’s subjective perception of their own body, regardless of its actual appearance(27,34). It is a
multidimensional concept involving perception, emotions, judgments, and behaviors related to one’s physical
appearance(35). Misperception of body image is prevalent in general population and is key component of several
serious condition, including anorexia nervosa, bulimia nervosa and body dysmorphic(36,37).

3.2. Consumption Energy and Macronutrient Intake

Table 2. Presents energy and macronutrient intake that identified those inadequacies, energy and carbohydrate
consumption revealed the highest levels of insufficiency (76.7% and 88.8%, respectively), whereas sufficient intake was
shown more frequently for protein (22.4%) and fat (27.6%).

Table 2 Energy and Macronutrient Intake

Dietary intake N %

Energy consumption

Less 89 | 76.7
Adequate 19 | 16.4
Excess 8 6.9

Protein consumption

Less 66 | 56.9
Adequate 26 | 224
Excess 24 | 20.7

Fat consumption

Less 69 | 59.5
Adequate 32 | 27.6
Excess 15 | 129
Carbohydrate

Less 103 | 88.8
Adequate 9 7.8
Excess 4 3.4
Total 116 | 100

Table 3 Nutrient intake according to Recommended Daily Allowance (RDA)

Nutrient Mean % SD RDA % RDA
Energy (kcal) 1341.2+417.4 2100 63.9%
Carbohydrate (gr) 158.6 + 56.1 300 52.9%
Protein (gr) 53.7 £27.5 65 82.6%
Fat (gr) 54.1+21.7 70 77.3%
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Based on Table 3, the average consumption of energy, protein, fat and carbohydrate were 1341.2 kcal, 53.7 gr, 54.1 gr,
and 158.6 gr. Overall, female adolescents' consumption fulfilled 63.9% of RDA for energy, 82.6% for protein, 52.9% for
carbohydrate, and 77.3% for fat. This study show that mostly of female student consume less energy and macronutrient.
Based on the Recommended Daily Allowance (RDA), most respondents did not meet daily energy and carbohydrate,
while fat and protein consumption were relatively closer to recommended intake. Based on national data, the nutritional
requirement for adolescent girls aged 16-18 years are approximately 2100 kcal of energy, 65 gr of protein, 70 gr of fat,
and 300 gr of carbohydrates daily(38). Meanwhile, the average intake showed that 53% of female adolescents aged 13-
18 consumed less than 70% of the Recommended Dietary Allowance (RDA) (39).

In urban areas, lifestyle changes - particularly in dietary patterns. Shifting traditional diet, which was high in
carbohydrate and fiber, and low in fat, to modern diet which low carbohydrates and fiber, but high in fat, leading to
energy imbalance(40). Recently studied by Yulia et al. (2024) reported that adolescents living in urban areas tend to
have inadequate macronutrient intake, with only 10,7 % and 8.2% meeting their energy and carbohydrate
requirement(32). Similarly, research in DKI Jakarta revealed that certain areas experienced inadequate energy intake
with an average consumption is 76% of recommendation (22).

According to National review by Rachmi et all (2000-2018), Indonesian Adolescent tend to consume inadequate intake
of protein, fruits and vegetables, accompanied excessive intake of sodium and fast food(41). Adolescents need adequate
intake in both quantity and quality, and consuming a variety of foods is essential to fulfill their nutritional requirement
(42,43). In urban areas, adolescents have greater access to diverse food through fast food restaurants, supermarkets
and convenience stores, which leads to higher consumption of sugar, salt and fat (44). The finding of this study align
with the national and global trends that show inadequate energy intake and macronutrients among adolescents,
specifically in urban areas.

In other countries with similar trends, a study among Nigerian students in Malaysia revealed that the energy
consumption all the respondents did not meet requirement because the most student skip breakfast(45). Other research
among vocational senior high school student in Sibolga showed that their energy intake did not meet the requirement.
Energy is primary nutrition need that influence macronutrient utilization (46).

Inadequate dietary intake during adolescence can lead to increased vulnerability to illness, reduced academic
performance, and decreased productivity. The long-term consequences of insufficient nutritional intake at this stage
are critical, as affected physical and mental development as well as growth potential (31,47,48). Macronutrient
deficiency has a direct impact on height and weight (Singh Johal & Singh, 2022). Although adolescent girls may have
good knowledge about healthy nutrition, this understanding is not always in line with their dietary behaviors, which
can adversely affect this growth and development(49). These findings suggest that role of school base nutrition program
in promoting balanced nutrition and positive environment for health eating patterns for adolescent.

3.3. Body image and nutrition intake

Based on this finding, there are any association between energy and fat consumption and body image perception.
(p=0.029; p=0.00). Among 19 respondents who had sufficient energy consumption, 73.7% respondent had a positive
body image. Similarly, 81.3% of 32 respondents with sufficient fat intake also had a positive body image. Participants
with both negative and positive body image were predominantly found to consume insufficient amount of energy and
macronutrients. Results from this study showed that there were a significant association between body image with
energy (p value = 0.029) and body image with fat consumption (p value = 0.000) in female students. Among the 19
respondent who had adequate energy intake, 14 (73.7%) respondents reported having a positive body image. Similarly
for fat intake, among 32 respondents who met the adequate for fat intake, 26 (81.3%) respondents were identified as
having positive body image. Otherwise, 56.5% of the 69 respondents with insufficient fat intake, 56.5% were identified
as having a negative body image
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Table 4 Association body image and energy and macronutrient consumption

Variable Body image Total | p value

Negative Positive
n (%) n (%)

Energy consumption

Less 40 (44.9) | 49 (55.1) 89 0.029
Adequate 5(26.3) | 14 (73.7) 19
Excess 1(12.5) 7 (87.5) 8

Carbohydrate consumption

Less 44 (42.7) | 59 (57.3) | 103 0.062b
Adequate 1(11.1) 8(88.9) 9
Excess 1 (25) 3(75) 4

Protein consumption

Less 34 (51.5) | 32 (48.5) 66 0.07a
Adequate 8(30.8) | 18(69.2) 26
Excess 4 (16.7) | 20(83.3) 24

Fat consumption

Less 39 (56.5) | 30 (43.5) 69 0.00-
Adequate 6(18.8) | 26 (81.3) 32
Excess 1(6.7) 14 (93.3) 15

achi square test; b spearman rank test

This finding is closely related to the current lifestyle of adolescence that is reflected in their eating habits, body image
perception, and physical activity, all of which influence food and nutrition intake(40). Previous research reported that
students with positive body image demonstrated healthier eating habits, with 42.2% engaging in healthy dietary
behaviors, compared to only 1.1% students with negative body image (46).

Despite these finding, inadequate dietary intake among adolescents is related to multiple factors, including media
exposure, meal skipping and poor dietary choices. A previous study reported that social media exposure was
significantly associated with higher odd of skipping breakfast and consuming SSB (50). Increased duration of media
exposure may encourage individuals to purchase food presented online or advertised. Furthermore, the purpose of
food consumption nowadays is not limited to fulfil nutrition requirement, but also serve as a form of leisure, desire to
enjoy the flavors, aesthetic food presentation and engage in social experience with eating out(51). Supporting this,
previous study found that female tend to eat out than male, which contribute to irregular eating habits. (52).

Skipping breakfast practice among adolescent range from 7-32 % and female adolescent have found to have a 30%
higher risk of irregular breakfast and 63% higher risk of skipping breakfast after three years(53). This habit increases
the risk of nutrition inadequate because breakfast plays a role in daily energy balance. Therefore, even individuals with
positive body image who are satisfied with their body may still experience inadequate intake due to lifestyle factors
such as media exposure or skipping breakfast.

Conversely, adolescent with excess body fat who desired a slimmer body tended to restrict specific food to manage their
weight. Both boys and girls reportedly reducing sweet and salty snack consumption to prevent further weight gain (54).
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Other research also showed that adolescents who desired to lose weight consumed less fast food and fewer sodas than
body-satisfied adolescents. In addition, adolescents who perceive themselves as overweight or desire slimmer are more
likely practice weight loss reduced fatty foods and dessert, but did not increase healthy food (4). A study among 3055
Massachusetts High School students showed that adolescent consume fewer portion of fatty foods and dessert for losing
their weight, but did not increase intake of fruit and vegetable (55). Similarly, high body image dissatisfaction levels are

positively correlated with restrictive macronutrient intake aimed at achieving an ideal body appearance among young
adults (56).

On the other hand, individual with positive body image is related to balance nutrition. Study conducted in Cirebon,
Indonesia showed that adolescents with a positive body image and good energy intake are more likely to have normal
nutritional status(57). In contrast for adolescents with negative body image. Maintaining a positive body image is
essential for students, as it contributes significantly to their quality of life (58)

4., Conclusion

This research revealed that body image among female adolescents is shaped by various factors, including peers, school
environment, family and social media. Positive support contributes to development positive body image. The study
found that most female adolescent have positive body image, although they have inadequate energy and macronutrient
intake compared to Recommended Daily Allowance (RDA). The inadequate intake is related to dietary restrictions cause
by body image concern. Such habit may affect physical, mental and emotional development. Strengthening support
system, including family and school, as well as promoting a healthy lifestyle are essential strategies to ensure positive
body perception and healthy eating behavior.
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