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Abstract: Nutritional problems in adolescents remain a significant public health challenge because this
period is a period of rapid growth that determines the quality of health in adulthood. This study aims to
examine the factors associated with undernutrition among adolescents aged 13-15 years at State Junior
High School 13 Depok. The research employed an analytical approach with a cross-sectional design,
utilizing secondary data derived from previous studies. The variables analyzed included the level of
nutritional knowledge and the intake of protein, fat, and carbohydrates. Data were analyzed to
determine the relationship between these factors and the incidence of undernutrition among
adolescents. The findings revealed no significant association between nutritional knowledge and
nutritional status, nor between the intake of protein, fat, and carbohydrates and the occurrence of
undernutrition among the students (p-value > 0.05). The results suggest that improving adolescents’
nutritional status requires consideration of additional determinants beyond nutritional knowledge and
dietary intake, such as eating behaviors, environmental factors, and social influences within the school
and community setting.
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1. INTRODUCTION

Adolescents are estimated to constitute approximately 16% of the global population,
with numbers ranging from 1 to 3 billion individuals worldwide. The definition of
adolescence varies across institutions: the United Nations defines adolescence as
individuals aged 10-19 years, the World Health Organization extends this range up to
24 years, while the Indonesian Ministry of Health classifies adolescents as those aged
10-15 years who are unmarried. Adolescence represents a transitional phase from
childhood to adulthood, beginning with the onset of puberty and concluding when full
independence in adulthood is achieved. This developmental stage is considered a
critical period in the life course, characterized by substantial biological, psychological,
emotional, and social changes. Moreover, adolescence is marked by rapid physical and
cognitive growth, second only to infancy, resulting in significantly increased nutritional
requirements. When adjusted for body weight and energy needs, adolescents require
higher nutrient intake compared to adults (7).

Nutritional status refers to a condition resulting from the balance between dietary
nutrient intake and the body’s nutritional requirements and is strongly influenced by
food consumption patterns (8). According to the 2023 Indonesian Health Survey
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(Survei Kesehatan Indonesia/SKI), the prevalence of thinness and severe thinness
among adolescents aged 13-15 years in Indonesia was 5.7% and 1.9%, respectively. In
West Java Province, 6.1% of adolescents were classified as thin, while 2.3% were
categorized as severely thin (16). Assessment of nutritional status among students at
SMPIT Generasi Rabbani revealed that 15% of students were identified as thin or
severely thin (5). In contrast, a study conducted by Pangow in 2020 reported that 57%
of adolescents experienced undernutrition (10). Collectively, these findings indicate
that undernutrition among adolescents remains a significant public health concern.
Underweight is a multidimensional nutritional problem influenced by various factors,
one of which is dietary intake, subsequently affecting overall nutrient consumption.
Being underweight can have adverse effects on growth and intellectual development
and may increase morbidity and mortality rates among children and adolescents (15).
Several determinants contribute to adolescent nutritional problems, including the level

of nutritional knowledge and dietary intake.

Nutritional knowledge refers to an individual’s intellectual understanding of nutrition-
related concepts, including knowledge of nutrients and their interactions with
nutritional status (9). The level of nutritional knowledge influences an individual’s
ability to make appropriate food choices (17). Differences in nutritional knowledge
arise due to variations in individual perceptions of nutritional information. The
negative effects of inappropriate food choices are not immediately apparent after
consumption but tend to manifest over the long term (4). Dietary intake, on the other
hand, encompasses all foods and beverages consumed by an individual over a specific
period and includes all nutrients absorbed by the body from these sources. Adequate
and balanced intake is essential for maintaining health and well-being, including
sufficient energy, carbohydrates, proteins, fats, vitamins, and minerals (14).
Carbohydrates, proteins, and fats are essential macronutrients required by the body.
Carbohydrates serve as the primary source of energy and consist of carbon, hydrogen,
and oxygen, with the general chemical formula Cn(H,O)n. In addition to energy
production, carbohydrates contribute to food palatability, protein sparing, regulation
of fat metabolism, and facilitation of waste excretion. Carbohydrate metabolism begins
in the oral cavity through the action of amylase and is absorbed as glucose in the small
intestine. Proteins are essential biomolecules that function as enzymes, transporters,
antibodies, hormones, and structural components of cell membranes. Fats, meanwhile,
represent the most energy-dense macronutrient (9 kcal/gram) and play crucial roles
in cell membrane formation, hormone synthesis, and the absorption of fat-soluble
vitamins. Excess fat is stored in subcutaneous tissue, and body fat percentage can be
assessed using bioelectrical impedance analysis (BIA) to evaluate conditions such as
obesity, which can be differentiated into subcutaneous and visceral fat (2). The present
study was conducted at SMPN 13 Depok City. This school was selected due to its
proximity to vendors selling foods high in sugar, salt, and fat, which facilitates easy
access for students to purchase such foods around the school environment. Preliminary
findings indicated that during the 2024 /2025 academic year, SMPN 13 Depok City had
a total of 98 students. Based on secondary data obtained from the preliminary study,
information was collected on the number of students, height, weight, Z-scores,
nutritional knowledge, and daily dietary intake. Based on these data, this study aims to
examine factors associated with nutritional status (BMI-for-age) among adolescents

aged 13-15 years at SMPN 13 Depok City in 2025.
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METHODS

This study uses an analytical study design with a (cross-sectional) approach aimed at
examining the relationships between variables and utilized a cross-sectional approach
to identify factors associated with nutritional status, particularly underweight, among
adolescents. Within this framework, secondary data derived from lecturers’ previous
research activities were initially reviewed to support the analytical process. The study
population comprised students enrolled at SMPN 13 Depok City in 2025. A random
sampling technique was applied to ensure that each individual in the population had an
equal opportunity to be selected. The study sample consisted of adolescents aged 13-
15 years attending SMPN 13 Depok City. Furthermore,. Inclusion Criteria, participants
who met the inclusion criteria for this study were adolescents between the ages of 13
and 15. Furthermore, subjects had to voluntarily agree to participate in the study, as
evidenced by signing the provided questionnaire. Exclusion Criteria, meanwhile,
exclusion criteria that prevented subjects from participating included being absent
during data collection or having other commitments, such as attending a competition or
exam. Furthermore, this study involved individuals on special diets and subjects with
incomplete data that could not be further explained. Primary data were collected using
anthropometric questionnaires and a Semi-Quantitative Food Frequency Questionnaire
(SQ-FFQ) to assess the intake of carbohydrates, proteins, and fats. This data was then
analyzed to communicate the nutritional status of underweight by looking at the BMI-
for-age among the study participants.

3. RESULTS
Table 1. Univariate Analysis Results of Study Participants
Variables Frequency (n) Percentage (%)
Sex
Male 50 55,6
Female 40 444
Usia
13 years old 56 62,2
14 years old 17 18,9
15 years old 17 18,9
Nutritional Status
Underweight 7 7,8
Normal 83 92,2
Nutritional Knowledge
Poor 71 78,9
Adequate 19 21,1
Protein Intake
Inadequate 82 91,1
Adequate 8 8,9
Fat Intake
Inadequate 75 83,3
Adequate 15 16,7
Carbohydrate Intake
Inadequate 88 97,8
Adequate 2 2,2
Based on Table 1, most respondents were male (55.6%), with the majority aged 13 years
(62.2%). This cross-sectional study included 90 respondents, of whom 7 individuals
(7.8%) were classified as underweight. Underweight refers to a condition in which body
815 Journal of Global Nutrition, Vol 6 No 1 (2026)
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weight is below the expected range for age and may indicate undernutrition in the
absence of wasting data. Factors associated with underweight include nutritional
knowledge and macronutrient intake, namely protein, fat, and carbohydrates.

The findings showed that most respondents had poor nutritional knowledge (84.4%),
which may be related to limited access to nutrition-related information through formal
education or educational media (11). In addition, the majority of respondents exhibited
inadequate dietary intake, with insufficient protein intake observed in 91.1% of
respondents, fat intake in 83.3%, and carbohydrate intake in 97.8%.

Despite the high prevalence of inadequate intake, most respondents had normal
nutritional status. Analysis of 24-hour food recall data indicated that inadequate energy
intake does not necessarily correspond to underweight status, suggesting that
individuals with normal nutritional status may still fail to meet their daily energy
requirements (13).

DISCUSSION

Table 2. Association between Nutritional Knowledge and Underweight

Nutritional Status

ggg:,t]l:;;; Underweight Normal Total p-value
n % n % n %
Poor 7 9,86 64 90,14 71 100
Adequate 0 0 19 100 19 100 0,154
Total 7 7,78 83 92,22 90 100

Based on Table 2, the analysis of the association between nutritional knowledge and
underweight showed that respondents with poor nutritional knowledge were more
frequently classified as having normal nutritional status than underweight status
(90.14%). Statistical analysis yielded a p-value of 0.154, indicating that there was no
significant association between nutritional knowledge and underweight among
adolescents.

Age is known to influence an individual’s level of knowledge; as age increases, cognitive
ability, maturity in thinking, and the capacity to receive and process information
generally improve compared to younger or less mature individuals. Adequate
nutritional knowledge is considered to contribute to positive attitudes toward
nutritional fulfillment, which, when perceived as appropriate, may lead to positive
nutritional behaviors (18). However, knowledge, attitude, and behavior do not always
demonstrate a linear relationship. A gap may exist between knowledge and behavior,
as good behavior requires not only adequate knowledge but also a supportive attitude.

This study did not examine attitudinal factors. Attitude refers to an individual’s
readiness or willingness to act and consists of three components: beliefs, emotional
aspects, and behavioral tendencies, which together form a comprehensive attitude. In
addition, knowledge, thoughts, beliefs, and emotions play essential roles in shaping
attitudes. Nevertheless, attitudes do not necessarily translate into action, as their
implementation often depends on other supporting factors, such as the availability of
facilities and infrastructure (3).

Table 3. Association between Macro(Protein, Fat, and Carbohydrate) Intake and Underweight

Protein Intake Nutritional Status Total p-value
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Underweight Normal
n % n % n %
Inadequate 6 7,32 76 92,68 82 100
Adequate 1 12,5 7 87,5 8 100 0,601
Total 7 7,78 83 92,22 90 100
Nutritional Status Total
Fat Intake Underweight Normal p-value
n % n % n %
Inadequate 6 8 69 92 75 100
Adequate 1 6,67 14 93,33 15 100 0,860
Total 7 7,78 83 92,22 90 100
Nutritional Status Total
Carbohydrate Intake Underweight Normal p-value
n % n % n %
Inadequate 7 7,95 81 92,05 88 100
Adequate 0 0 2 100 2 100 0,678
Total 7 7,78 83 92,22 90 100

817

Based on Table 3, the analysis of the association between protein intake and
underweight showed that respondents with inadequate protein intake were more
frequently classified as having normal nutritional status than underweight status
(92.68%). Statistical analysis produced a p-value of 0.601, indicating that there was no
significant association between protein intake and underweight among adolescents.

Protein is an essential macronutrient that plays a crucial role in maintaining, repairing,
and replacing damaged tissues, as well as serving as an alternative energy source when
fat and carbohydrate intake is insufficient. Excess protein that is not utilized by the
body may be converted into fat and stored as energy reserves. Beyond its role as an
energy source, protein is a fundamental structural component of body cells and
functions as a key building block for body tissues. During early adolescence, protein
requirements among female adolescents are higher than those of males due to earlier
onset of growth and development. However, with increasing age, female adolescents
tend to gain body weight primarily through fat accumulation, whereas male
adolescents experience weight gain mainly through increases in muscle mass and
skeletal development. Consequently, protein requirements in later adolescence are
generally higher in males than in females. Inadequate protein intake during
adolescence may impair optimal growth and development. Overall protein
requirements increase substantially during adolescence due to increases in muscle
mass, erythrocyte and myoglobin synthesis, and hormonal changes (12).
Nevertheless, nutritional status is not determined solely by protein and iron intake.
Other factors, including physical activity, carbohydrate and fat intake, as well as the
intake of vitamins and minerals, also play important roles in shaping nutritional status.
In addition, both dietary intake and the body’s ability to utilize consumed nutrients
contribute to overall nutritional status (12).

Based on Table 3, the analysis of the association between fat intake and underweight
showed that respondents with inadequate fat intake were more frequently classified as
having normal nutritional status than underweight status (92.0%). Statistical analysis
yielded a p-value of 0.860, indicating that there was no significant association between
fat intake and underweight among adolescents.
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Fat is an energy-dense nutrient and serves as a major source of energy, playing an
essential role in metabolic processes. Based on its function in the body, fat can be
classified into storage fat and structural fat. Storage fat primarily consists of
triglycerides stored in plant and animal tissues and represents the main form of energy
reserve in the body. Structural fat, on the other hand, is a critical component of body
tissues and contributes to optimal physiological function (19). In addition, fat plays an
important role in the transport and absorption of fat-soluble vitamins (A, D, E, and K),
acts as a protein-sparing nutrient, helps maintain body temperature, protects vital
organs, and supplies essential fatty acids that are necessary to support normal growth

and maintain physical fitness during adolescence (6).

Based on Table 3, the analysis of the association between carbohydrate intake and
underweight showed that respondents with inadequate carbohydrate intake were
more frequently classified as having normal nutritional status than underweight status
(92.05%). Statistical analysis produced a p-value of 0.601, indicating that there was no
significant association between carbohydrate intake and underweight among

adolescents.

Carbohydrate intake represents energy consumption derived from food that is
required to support daily activities. Carbohydrates serve as the primary source of
energy and are utilized by the body during metabolic processes. Insufficient
carbohydrate intake may lead to reduced energy availability, and when this condition
persists over time, it can result in weight loss and subsequently affect the nutritional

status of adolescents (1).

5. CONCLUSION

The majority of adolescents at SMPN 13 Depok City were classified as having normal
nutritional status, and no significant association was found between nutritional
knowledge or macronutrient intake and the occurrence of underweight. This finding
may be attributed to other unexamined factors, such as eating habits, physical activity,
and environmental influences. Adolescents are therefore encouraged to improve both
their nutritional knowledge and the implementation of balanced dietary practices to
support optimal growth and development. Future studies are recommended to explore
additional factors, including physical activity patterns, psychological conditions, and

social environments, which may influence adolescent nutritional status.

REFERENCES

1. Aiman, U, Inayah, N,, Hijra, H., Riskika, F., Rakhman, A., Ariani, A, Fitrasyah, St. .,
Ekawati, T. N., & Hartini, D. A. (2025). Risk Factors Associated with Overnutrition
in Students of MAN 2 Palu. Journal of Occupational Nutrition and Productivity,
6(1), 60. https://doi.org/10.62870/jgkp.v6i1.31332

2. Hadi, N,, Piter, P.,, & Romadan, R. (2024). Identification of Protein, Fat, and
Carbohydrate Intake in 5th Semester Food Agroindustry Students. Indonesian
Health Scientific Media, 2(3), 69-73. https://doi.org/10.58184 /miki

Journal of Global Nutrition, Vol 6 No 1 (2026) 818



819

10.

11.

Ega Anggie Pratama, Sintha Fransiske Simanungkalit, Avliya Quratul Marjan

Karno, D. A, Fitriani, A., & Iswahyudi. (2024). Factors Influencing Underweight in
High School Adolescents in Bekasi. JGK: Journal of Nutrition and Health, 16(1).
https://doi.org/10.35473/jgk.v16i1.504

Laenggeng, Abd. H., & Lumalang, Y. (2015). The Relationship Between Nutrition
Knowledge and Attitudes in Choosing Snack Foods and the Nutritional Status of
Students at SMP Negeri 1 Palu. Tadulako Health Journal, 1, 49-57.

Lestari, D. F., Satriawan, D., Duya, N., Febrianti, E., & Wulansari, S. S. (2023).
Anthropometric Assessment of Nutritional Status in Female Students at Rabbani
Generation Islamic Junior High School, Bengkulu City. Indonesian Journal of
Community Service, 4(2), 1360-1366.
https://doi.org/doi.org/10.55338/jpkmn.v4i2.1052

Lumenta, M., Punuh, M,, & Sanggelorang, Y. (2024). Overview of Energy and
Macronutrient Intake in Youth and Adolescents in Pineleng Village during the 2020
COVID-19 Pandemic. BIOS LOGOS JOURNAL, 14(1), 65-72.
https://doi.org/10.35799/jbl.v14i1.50762

Moore Heslin, A., & McNulty, B. (2023). Adolescent nutrition and health:
characteristics, risk factors and opportunities of an overlooked life stage.
Proceedings of the Nutrition Society, 82(2), 142-156.
https://doi.org/10.1017/S0029665123002689

Muharramah, A., Wati, D. A., Pratiwi, A. R., Khairani, M. D., & Saputri, A. A. (2023).
Nutritional Status Measurement and Nutrition Counseling as Community Service
Activities in the 2023 Anniversary of Aisyah University Pringsewu. Purple
Community Service Journal (ABDI KE UNGU), 5(2).

Octaviani Sagala, C., & Noerfitri. (2021). The Relationship between Diet and
Balanced Nutrition Knowledge with Overnutrition of Mitra Keluarga Health College
Students. Journal of Public Health, 13.

Pangow, S., Bodhi, W., & Budiarso, F. (2020). Nutritional Status of Adolescents at
SMP Negeri 6 Manado Using Body Mass Index and Waist Circumference.
Biomedical Journal, 12(1), 43-47.
https://doi.org/https://doi.org/10.35790/jbm.12.1.2020.27005

Pratama, R. M. K,, Antari, G. Y., Handayani, A. M., Permatasari, G., & Yuliastuti, L. P.
S.(2022). The Effect of Balanced Nutrition Counseling on Adolescents' Knowledge
and Attitudes. Journal of Public Health Pearls, 7(2), 144-150.
https://doi.org/10.51544 /jmkm.v7i2.3532

Journal of Global Nutrition, Vol 6 No 1 (2026)



The Relationship Between Nutritional Knowledge and Macronutrient Intake and Underweight Status
Among Adolescents at SMPN 13 Depok

12.

13.

14.

15.

16.

17.

18.

19.

Putri, M. P., Dary, & Mangalik, G. (2022). Protein and Iron Intake, and Nutritional
Status in Adolescent Girls. Journal of Nutrition College, 11(1), 6-17.
http://ejournal3.undip.ac.id/index.php/jnc/

Rahayu, P. S., Suparman, S., Dewi, M., Agung, F., & Hastuti, W. (2022). Energy
Intake, Protein Intake, Physical Activity, and Nutritional Status in Adolescent Girls
in Islamic Boarding Schools. Siliwangi Health Journal, 2(3), 995-1003.
https://doi.org/10.34011/jks.v2i3.888

Rejeki, S., Faradilla, R. F.,, Elvira, I., & Nadila. (2022). Analysis of Energy,
Carbohydrate, and Fiber Intake from Staple Foods in Non-Agricultural Areas in
Baubau City, 2022. SCIENTIFIC NUTRITION JOURNAL, 11(1).
https://jurnal.karyakesehatan.ac.id/]JGI

Rosha, B. C., Hardinsyah, & Baliwati, Y. F. (2012). Analysis of Determinants of
Underweight in Children Aged 0-23 Months in Poor Areas of Central and East Java.
Journal of Health Ecology, 11(1), 63-72.
https://lib.fkm.ui.ac.id/detail?id=100385&lokasi=lokal

Indonesian Health Survey (IHS) (2023).

Suryawati, A., Kisnawaty, S. W., & Setiyaningrum, Z. (2024). The Relationship
between Knowledge of Balanced Nutrition Guidelines and the Nutritional Status of
Adolescents at Muhammadiyah 1 Gatak Junior High School. R2], 7(1).
https://doi.org/10.38035/rtj

Ulfa, M., Mayangsari, R, Amin, N. A,, & Basalamah, R. H. (2025). The Relationship
between Maternal Nutrition Knowledge and the Incidence of Underweight in
Toddlers. Nutrition Science and Health Research, 3(2), 19-24.
https://doi.org/https://doi.org/10.31605 /nutrition

Zetiara, A. Z., Akhriani, M., Muharramah, A., & Abdullah. (2023). The Relationship
Between Fat and Carbohydrate Adequacy Levels and Nutritional Status in
Adolescent Girls. Aisyah Nutrition Journal, 6(1).
http://journal.aisyahuniversity.ac.id/index.php/]GA

Journal of Global Nutrition, Vol 6 No 1 (2026) 820



