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INTRODUCTION

Adolescence is a critical transitional period from childhood to adulthood and is considered the
second fastest phase of growth. During this stage, physical development begins to decline, while
psychological and behavioral changes emerge'-. Inadequate knowledge of balanced nutrition may
lead to an imbalance between nutrient intake and recommended dietary needs, increasing the risk of
malnutrition and reduced functional capacity in adolescents*. In addition to knowledge, physical

activity is another factor that significantly affects adolescent nutritional status®.

According to the 2018 Basic Health Research (Riskesdas), the prevalence of undernutrition
among adolescents aged 16-18 years in East Java Province was 7.9%, consisting of 1.1%
categorized as severely thin and 6.8% as thin. Meanwhile, the prevalence of overnutrition was 16.4%,
with 11.3% categorized as overweight and 5.1% as obese®. These data reflect the nutritional
challenges faced by adolescents in the region and highlight the need for better health education and
lifestyle interventions.

An imbalance among nutrition knowledge, physical activity, and nutritional status in adolescents

may result in significant health, cognitive, and psychological consequences’. Inadequate
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understanding of balanced nutrition can lead to unhealthy dietary behaviors, such as skipping meals,
excessive consumption of processed foods, and a lack of dietary diversity. Insufficient physical activity
may contribute to excessive energy storage, increasing the likelihood of becoming overweight or
obese. On the other hand, high physical exertion without adequate nutritional intake can cause
undernutrition, fatigue, and delayed physical development®. Suboptimal nutritional status, whether
due to being underweight or overweight, may compromise immune function, disrupt hormonal
balance, hinder academic performance, and elevate the risk of chronic diseases such as diabetes
and heart conditions in the future®-'". Furthermore, poor nutritional status can negatively affect self-
esteem and social well-being.

Preliminary observations conducted on 20 students of grade XI at SMA Muhammadiyah 2
Surabaya revealed that 15% were underweight, 30% were overweight, and 55% had normal
nutritional status. Additionally, approximately 90% of the students were found to engage in only light
physical activities, such as playing video games or sitting and relaxing at home. Most of them reported
that they only performed physical activity during physical education classes or extracurricular
sessions.

Although adolescence is a crucial period for establishing healthy lifestyle habits, there is still a
lack of integrated data describing the relationship between nutrition knowledge, physical activity, and
nutritional status, particularly among high school students in Surabaya. Existing studies often examine
these factors separately, without showing how they may interact in shaping adolescent health.
Therefore, this study aims to provide a comprehensive description of nutrition knowledge, physical

activity levels, and nutritional status among 11th-grade students at SMA Muhammadiyah 2 Surabaya.

MATERIALS AND METHODS

This research was a descriptive study conducted from October 2021 to April 2022 at SMA
Muhammadiyah 2 Surabaya. The study obtained ethical approval and research permission from the
Health Polytechnic of the Ministry of Health Surabaya (Poltekkes Kemenkes Surabaya). The
population consisted of all students from grade XI MIPA and Xl IBB, totaling 391 students. A total of
58 students were selected as respondents using a proportional random sampling technique. The
inclusion criteria were students who were willing to participate, present during data collection, and
able to complete the questionnaire independently. The exclusion criteria included students who were
ill or absent during the data collection process.

Data collection was carried out through questionnaire administration and anthropometric
measurements. The instruments used included a standardized and previously validated nutrition

knowledge questionnaire and a physical activity questionnaire, both of which had been tested for
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validity and reliability in prior studies. Height was measured using a GEA microtoise, and weight was
measured using a Camry digital standing scale. Nutritional status was assessed using the Body Mass
Index-for-Age (BMI-for-Age) and categorized based on WHO z-score standards for adolescents. Data
analysis was performed using SPSS, with univariate analysis used to describe the frequency
distribution of each variable, and bivariate analysis using cross-tabulation to explore the relationships

between variables.

RESULT
Table 1 Distribution of Respondent Frequencies by Gender at SMA Muhammadiyah 2 Surabaya in
2022
Gender n %
Man 19 32,8
Woman 39 67,2
Total 58 100

Source : Primary Data, 2022

Based on Table 1, the majority of respondents were female, totaling 39 students or 67.2%, while
the remaining 19 respondents, equivalent to 32.8%, were male. This indicates that female students
were more dominant in the study sample at SMA Muhammadiyah 2 Surabaya in 2022.

Table 2 Frequency Distribution of Respondents by Age at SMA Muhammadiyah 2 Surabaya in 2022

Age n %
16 years 38 65,5
17 years 19 32,8
18 years 1 1,7

Total 58 100

Source : Primary Data, 2022

Table 2 shows that the majority of respondents were 16 years old, accounting for 38 students
or 65.5%. A total of 19 students (32.8%) were 17 years old, while only 1 student (1.7%) was 18 years
old. This indicates that most of the participants in the study were in the early phase of late

adolescence.

Table 3 Distribution of Respondent Frequencies Based on Knowledge Level Related to Balanced
Nutrition at SMA Muhammadiyah 2 Surabaya in 2022
Related Knowledge

Level n %
Balanced Nutrition
Low 0 0
Moderate 17 29,3
High 41 70,7
Total 58 100

Source : Primary Data, 2022

Table 3 illustrates that the majority of respondents had a high level of knowledge regarding
balanced nutrition, with 41 students (70.7%). Meanwhile, 17 students (29.3%) had a moderate level
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of knowledge, and none of the respondents were categorized as having low knowledge. These
findings indicate that most students at SMA Muhammadiyah 2 Surabaya possess a strong
understanding of balanced nutrition.

Table 4 Distribution of Respondent Frequencies Based on Physical Activity at SMA Muhammadiyah 2
Surabaya in 2022

Physical Activity n %
Very Light 1 1,8
Light 43 74,1
Moderate 14 241

Heavy 0 0

Very Heavy 0 0
Total 58 100

Source : Primary Data, 2022

Table 4 shows that the majority of respondents engaged in light physical activity, with 43
students (74.1%). Additionally, 14 students (24.1%) reported performing moderate physical activity,
and only 1 student (1.8%) reported very light activity. There were no respondents who reported
engaging in heavy or very heavy physical activity. These results suggest that most students at SMA
Muhammadiyah 2 Surabaya had relatively low levels of physical activity.

Table 5 Distribution of Respondent Frequencies Based on Nutritional Status at SMA Muhammadiyah
2 Surabaya in 2022

Nutritional Status n %
Underweight 8 13,9
Normal 35 60,3
Overweight 6 10,3
Obese 9 15,5
Total 58 100

Source : Primary Data, 2022

Table 5 indicates that most respondents had normal nutritional status, with 35 students (60.3%).
A total of 8 students (13.9%) were categorized as underweight, 6 students (10.3%) as overweight,
and 9 students (15.5%) as obese. These findings suggest that while the majority of students at SMA
Muhammadiyah 2 Surabaya maintained a normal nutritional status, a notable proportion were affected
by both underweight and overnutrition.

Table 6 Cross-tabulation of Balanced Nutrition Knowledge and Nutritional Status at SMA
Muhammadiyah 2 Surabaya

Knowledge Level Nutritional Status Total
Nutrient Underweight Normal Overweight Obese
Balanced n % n % n % n % n %
Low 0 0 0 0 0 0 0 0 0 0
Moderate 1 5,9 11 64,7 1 5,9 4 23,5 17 100
High 7 17,1 24 58,5 5 12,2 5 12,2 41 100
Total 8 13,9 35 60,3 6 10,3 9 15,5 58 100

Source : Primary Data, 2022

Table 6 presents the cross-tabulation between nutrition knowledge and nutritional status.

Among respondents with high nutrition knowledge, the majority had normal nutritional status (58.5%),
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while 17.1% were underweight, 12.2% overweight, and 12.2% obese. For those with moderate
knowledge, 64.7% had normal nutritional status, 5.9% were underweight, 5.9% overweight, and
23.5% obese. No respondents were categorized as having low nutrition knowledge. These findings
suggest that while a high level of nutrition knowledge is generally associated with normal nutritional
status, it does not guarantee optimal nutritional outcomes, indicating that other factors may also
influence students' nutritional status.

Table 7 Cross-Tabulation of Physical Activity and Nutritional Status at SMA Muhammadiyah 2

Surabaya
Physical Activity Nutritional Status Total
Underweight Normal Overweight Obese

n % n % n % n % n %
Very Light 0 0 0 0 0 0 1 100 1 100
Light 7 16,3 27 62,8 2 4,7 7 16,3 43 100
Moderate 1 7,1 8 57,1 8 28,6 1 7,1 14 100

Heavy 0 0 0 0 0 0 0 0 0 0

Very Heavy 0 0 0 0 0 0 0 0 0 0
Total 8 13,9 35 60,3 6 10,3 9 15,5 58 100

Source : Primary Data, 2022

Table 7 displays the cross-tabulation between physical activity and nutritional status. Among
respondents who engaged in light physical activity, the majority had normal nutritional status (62.8%),
while 16.3% were underweight, 4.7% overweight, and 16.3% obese. Of those with moderate physical
activity, 57.1% had normal nutritional status, 7.1% were underweight, 28.6% overweight, and 7.1%
obese. One respondent (100%) who reported very light physical activity was classified as obese. No
respondents reported engaging in heavy or very heavy physical activity. These results indicate that
most students who performed light or moderate physical activity had normal nutritional status;
however, cases of overweight and obesity were also present, suggesting that physical activity alone

may not fully determine nutritional outcomes.

DISCUSSION
Respondent Characteristics

Most of the respondents in the study were female (67.2%) and 16-year-old (65.5%). These
findings are not surprising, given that women's participation rates in school survey activities tend to
be higher than men's. However, the dominance of female respondents can be a source of gender
bias in the interpretation of results, mainly due to physiological and psychosocial differences that
affect nutritional status and physical activity between men and women'.
Balanced Nutrition Knowledge

Most of the respondents had a high level of knowledge related to balanced nutrition (70.7%). This

high level of knowledge can be attributed to the availability of information sources such as libraries,
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biology lessons, and internet access. However, these results need to be analyzed more critically.
Although knowledge is an important factor in shaping nutritional behaviors, some studies show that
knowledge is not always directly proportional to healthy eating practices®'®>'*. For example, in this
study, it was found that some respondents with high knowledge actually experienced overweight or
obesity nutritional status, which indicates that there are other factors such as eating habits, family
influences, and social environment that also determine nutritional practices.

Nutritional knowledge without changes in attitudes and behaviors tends to be ineffective in
preventing nutritional status disorders. In line with the findings in the study of Wang et al. (2021),
Maternal knowledge during pregnancy does not automatically reduce the risk of premature birth,
unless it is supported by consistent healthy behaviors®. Therefore, nutrition education provided in
schools needs to place more emphasis on the formation of positive attitudes and behaviors, not just
the improvement of cognitive knowledge.

Physical Activity

Most respondents did light physical activity (74.1%), such as playing on their phones, watching
TV, and light household activities. This reflects a sedentary lifestyle that is starting to take root in
urban adolescents. In fact, physical activity plays an important role in maintaining energy balance and
preventing being overweight. Study by Serra-Paya et al. (2021) emphasized that low physical activity
leads to decreased ventilation efficiency and an increased risk of obesity in adolescents, especially if
not balanced with a healthy diet’.

Interestingly, although there was a group of respondents who reported moderate physical activity,
some of them still had overweight nutritional status. This reinforces the hypothesis that physical
activity alone is not enough to guarantee normal nutritional status'®'®. Effective nutrition interventions
should be multisectoral and take into account food consumption patterns, sleep duration, stress, and
the influence of digital media®’.

Nutritional Status and Its Determinants

As many as 60.3% of respondents had normal nutritional status. However, the percentage of
respondents who were underweight (13.9%), overweight (10.3%), and obese (15.5%) still indicated a
dual nutritional problem. Suboptimal nutritional status can be caused by a variety of factors, including
unbalanced food intake, lack of physical activity, social pressure, and genetic factors'®-2°,

The study found that nutritional status is not always aligned with knowledge level or physical
activity level. For example, some respondents with high knowledge are still obese. These findings are
in line with the results of research by Arruda et al. (2022) which showed that even children with
disabilities or mobility barriers can have normal nutritional status if the environment and interventions

provided are appropriate?’.
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The Relationship between Nutritional Knowledge and Nutritional Status

From the results of the cross-tabulation, respondents with high nutritional knowledge mostly had
normal nutritional status (58.5%), but there were also those who were underweight, overweight, and
obese. This suggests that nutritional knowledge is not the only determinant of nutritional status. Global
nutrition studies also show that while nutrition education can improve knowledge, sustainable changes
in eating behavior only occur when individuals have supportive environmental support, such as the
availability of healthy foods and eating habits at home?2.

In this context, behavioral theory models such as the Health Belief Model or the Theory of
Planned Behavior should be used to design more effective nutrition education, taking into account
risk perceptions, subjective norms, and behavioral control that adolescents feel towards healthy food
consumption?3-2%,

The Relationship of Physical Activity and Nutritional Status

Cross-tabulation showed that most of the respondents who engaged in light activities had
normal nutritional status. However, there is still a proportion who are obese, even in respondents who
report moderate physical activity. This suggests that other variables such as calorie intake, meal time,
and sleep patterns are very likely to be additional determinants of nutritional status.

Research by Saputro & Dewi (2024) shows that students in dormitories with structured
physical activity are more likely to have normal nutritional status than those who stay at home without
supervision of daily activities®. Therefore, school and family have an important role in shaping
students' daily physical habits.

This study may be subject to response bias, as the data on nutrition knowledge and physical
activity were collected through self-reported questionnaires. Respondents might have overestimated
or underestimated their behaviors or knowledge due to social desirability or misunderstanding of the
questions. In addition, the use of a cross-sectional design limits the ability to establish causal
relationships between variables.

This research was conducted at a single school with a relatively small sample size, which may
limit the generalizability of the findings to a broader adolescent population. Furthermore, the study did
not include other influencing factors such as dietary intake, socioeconomic status, or parental
education, which could have provided a more comprehensive understanding of the students’

nutritional status.
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CONCLUSION

In conclusion, most 11th-grade students at SMA Muhammadiyah 2 Surabaya had a high level

of knowledge about balanced nutrition, performed light physical activity, and were classified with

normal nutritional status. However, the presence of underweight, overweight, and obese students

indicates that knowledge alone is not sufficient to ensure optimal nutritional outcomes. Some students

with high knowledge levels still had poor nutritional status, suggesting the influence of other factors

such as lifestyle, eating habits, and family environment. Therefore, it is recommended that schools

implement regular nutrition education, promote active lifestyles, and conduct periodic monitoring of

students' nutritional status to support healthier adolescent development.
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