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ABSTRACT

Background: The health conditions of the community, particularly in relation to
the physical fitness of junior high school students, require serious attention,
especially in rural areas that differ significantly from urban areas. Previous research
findings on dietary patterns and physical fitness still show inconsistent results.
Objectives: This study aims to investigate the relationship between healthy eating
habits and physical fitness among junior high school students residing in rural
areas.

Methods: This study used a quantitative design with a cross-sectional approach.
The research subjects consisted of 27 students from public junior high schools in
rural areas, selected through a balanced stratified random sampling process that
involved all grade levels. Eating habits were measured using a 24-hour food recall,
as it is an effective method for monitoring food intake over a short period. Physical
fitness was measured using the Nusantara Student Fitness Test (TKPN), a national
standard instrument. Data analysis was performed using descriptive statistics,
Spearman's correlation, and linear regression.

Results: Most of the study participants were underweight with varied eating
patterns. The analysis results showed no significant relationship between physical
fitness and healthy eating patterns, as indicated by a correlation coefficient of 0.061
and a p-value of 0.764. The small effect size suggests that eating patterns did not
have a significant impact on fitness levels in this group of participants.
Conclusions: The study shows that rural junior high school students achieve their
physical fitness through exercise and their exercise-rest patterns and their inherited
characteristics rather than their diet.

Keywords: adolescent health, healthy dietary habits, junior high school students, physical fitness, rural
school, TKPN.
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INTRODUCTION

Physical fitness among adolescents has become a worldwide public health priority
because it links to their present health condition and school achievements and future
development of non-communicable diseases. Research conducted across different
countries shows that most young people in the world have poor physical abilities
which leads to higher chances of developing obesity and cardiovascular disease and
metabolic disorders and negative impacts on their cognitive and psychosocial health
(Akseer et al., 2020; Biswas et al., 2022). The developmental stage of adolescence
requires people to establish their lifestyle choices about exercise and rest and eating
habits which determine their physical fitness development and their future health
status. The identification of multiple elements which affect adolescent physical
fitness stands as a fundamental requirement for worldwide health and educational
studies.

The worldwide environment produces different physical fitness levels among
adolescents because their development depends on social economic status and their
surroundings and their cultural background. The problems of physical inactivity and
poor nutrition in Indonesia and other low and middle income countries become more
complicated because these nations face different levels of access to active living
spaces and healthy food sources and supportive environmental conditions. Research
studies conducted across the nation have shown that Indonesian students
demonstrate average to below average physical fitness abilities while their fitness
scores decrease when they move from lower to higher academic levels (Suroto et al.,
2024). The research conducted with junior high school students showed that physical
exercise together with body mass index (BMI) and family income level affect physical
fitness but physical exercise stands as the leading factor which affects physical fitness
(Welis et al., 2023).

Students who do not have physical fitness experience multiple effects which affect
their health status and their ability to learn and their readiness for work and their
potential for future success (Adi et al., 2024; Andriana et al., 2025; Yunus et al.,
2023). Students who do not have physical fitness will develop multiple health
problems which lead to mental health issues that block their ability to succeed in
school and their future career. Students who fail to meet fitness standards become
more likely to develop noncommunicable diseases which include cardiovascular
disease and diabetes and obesity because they spend most of their time being
sedentary. Students who are unfit tend to show reduced self-efficacy when
participating in physical activities which makes them stay away from sports and
physical education activities (Davis, 2019).

Our dietary choices function as essential elements which determine our fitness
outcomes and health status yet they remain variable factors that raise the chances of
developing noncommunicable diseases (NCDs). People who eat unhealthy foods
that lack essential nutrients and contain mostly processed foods will develop obesity
along with multiple health problems. The yearly death statistics from diseases which
include cardiovascular diseases and diabetes show 10 million fatalities because
people eat unwholesome food (Grosso & Bonaccio, 2022). The 2019 mortality
statistics in Bulgaria showed that unhealthy dietary habits caused 29% of all deaths
according to Yaneva (2023).
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Research studies demonstrate that diet serves as a vital factor for health
maintenance and physical fitness but scientists have not discovered any dependable
evidence which explains how teenage food selections impact their athletic abilities.
Research studies involving secondary school students demonstrate that students who
maintain healthy dietary choices will obtain superior physical fitness outcomes
(Nuryastuti et al., 2021; Rochman, 2024). Studies conducted with athletes have not
established any connection between their dietary choices and their athletic abilities
because their physical abilities seem to result from exercise intensity and their bodies'
responses to training (Muharam, 2019). Research studies about diet and physical
fitness show different results because their findings depend on particular study
conditions and research methods and the types of participants involved.

Research studies have studied urban populations through dietary assessment
methods which include food frequency questionnaires and self-reported dietary
perceptions but these tools fail to measure daily dietary changes. Research studies
about rural areas continue to be limited because society believes rural students
maintain better physical health because they lead more active lives in their natural
environment (Cahyono, 2013; Melati, 2021; Yulianto et al., 2021). The research has
not proven these assumptions through empirical studies which used detailed dietary
intake assessments to validate them.

The research does not show how well 24-hour food recall dietary assessment
matches actual diet of rural junior high school students who eat healthily based on
their physical fitness levels. Scientists must perform this research to understand how
food consumption affects athletic performance while identifying which factors
between physical activity and rest and human biological systems affect its results. The
research investigates how rural junior high school students who consume healthy
foods impact their physical fitness test results to identify different factors which affect
adolescent physical fitness.

METHODS

Study Design and Participants

The research design used quantitative correlational methods with cross-sectional
analysis to study the relationship between dietary health and physical fitness during
a single measurement period. The research participants were students who attended
State Junior High School 3 Tugu located in Trenggalek Regency.

The researchers used equal stratified random sampling to select participants who
represented all three grade levels (grades 7, 8 and 9) at equal numbers. The study
began with thirty students who included five males and five females from each grade
level. The researchers excluded three participants from the study because they failed
to provide complete dietary information and they missed the physical fitness
evaluation which left 27 students for the analysis.

Ethical approval statement
The research follows Declaration of Helsinki ethical guidelines and received

approval from the Malang State University Ethics Committee (Protocol No.
04.11.03/UN32.14.2.8/LT/2025).
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Research Instruments

The 24-hour food recall served as a dietary assessment tool to evaluate healthy
eating patterns because this method enables researchers to measure short-term
nutrition consumption which scientists frequently apply to study adolescent
nutrition. The method enables people to track their complete food and drink intake
throughout one day while showing reliable results when participants receive specific
instructions.

The Nusantara Student Fitness Test (TKPN) served as the tool to measure
physical fitness because it represents a standardized and validated fitness assessment
for Indonesian schoolchildren. The TKPN assessment tool measures different
physical fitness elements which researchers have used extensively in their educational
and public health studies.

Data Analysis

The research team applied descriptive statistics to analyze participant data
through mean values and standard deviations and frequency and percentage
calculations for all measured variables. The Shapiro—Wilk normality test was used to
check data distribution before performing any inferential analysis. The analysis used
Spearman’s rank correlation coefficient because the data failed to satisfy the
requirements for normal distribution to study the relationship between dietary health
and physical fitness. The study used p < 0.05 as its statistical significance threshold.
The research team performed all statistical calculations through SPSS software.

RESULTS

The number of students involved was 27 students from State Junior High School 3
Tugu, Trenggalek Regency, whose characteristics can be seen in Table 1.

Table 1. Student Characteristics

Variable __ N=27 _
n (%) Minimum Maximum x+SD

Gender

Male 13 (48)

Female 14 (52) i
Age (year)

13 5(18,6)

14 11 (40,7) 13 15 14,2240,75

15 11 (40,7)
Nutritional Status (kg/m?)

Il_;r’lgl)erwelght IMT < 16 (59.26)

Normal (IMT 18,5-22,9) 9(33,33)

Overweight (IMT 23- 0 15,24 26,67 19,09+2,98

24.9) ©)

Obesity I (IMT 25-29,9) 2(7,41)

Obesity IT (IMT >30) 0(0)
Height (cm) - 145 166 155,24+6,45
Weight (kg) - 34 60 45,9316,83

The research involved 27 participants who were 13 male students (48%) and 14
female students (52%) according to Table 1. The research participants spanned from
13 to 15 years old while their average age reached 14.22 + 0.75 years. The student
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population consisted mainly of 14 and 15-year-olds who made up 40.7% of the total
number. The Body Mass Index (BMI) assessment revealed that 16 students (59.26%)
were underweight while 9 students (33.33%) had normal weight and 2 students
(7.41%) were obese 1. The study found no participants who fell into the overweight
or obese II categories. The participants' average BMI measured 19.09 £ 2.98 kg/m?
while their BMI range spanned from 15.24 to 26.67 kg/m?. The study participants
measured 155.24 + 6.45 cm in height on average while their weights averaged at
4593 + 6.83 kg. The research results show that participants maintained poor
nutritional health which would impact their physical exercise capabilities.

The data in Table 2 indicates that participants distributed their consumption
scores between high and low levels because 9 students (33.3%) fell into each of these
categories. The low category included 22.2% of students who totalled six students
while the moderate category contained 11.1% of students who numbered three. The
high category showed the highest average consumption score at 362.4  182.73 while
the low category had the lowest score at 198.9 * 121.35. The minimum and
maximum consumption scores ranged from 90 to 980. The research shows that
students maintain different buying habits because their consumption patterns include
both low and insufficient categories. The results indicate that certain students lack
proper eating habits which would help them meet their dietary requirements and
maintain their physical condition.

Referring to Table 3, it is known that the p-value = 0.764 > 0.05, which means
that the relationship between diet and physical fitness is not significant at a 95%
confidence level. A correlation value of 0.061 indicates a very weak positive
relationship between diet and physical fitness. A small effect size (0.201) confirms
that the influence of diet on physical fitness is minimal in this sample.

Table 2. Frequency Distribution of Food Types

Consumption Score n (%) Minimum Maximum x+SD

High (>384) 9 (33.3%) 110 980 362.4 £ 182.73

Moderate (306-384) 3(11.1%) 105 885 358.2 + 185.65

Low (228-306) 9 (33.3%) 100 770 285.7 £ 167.42

Very low (<228) 6 (22.2%) 90 520 198.9 + 121.35
Table 3. Spearman's Correlations Test Results

Spearman's rho p Effect size (Fisher's z) SE Effect size

Healthy Dietary

Habits - Physical 0.061 0.764 0.061 0.201

Fitness
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Figure 1. Scatter Diagram between Diet and Physical Fitness

Referring to Figure 1, it can be seen that the data points are scattered without a
clear linear or monotonic pattern, supporting the results of a very weak correlation.
Therefore, from the results of this data analysis, it can be concluded that based on the
Spearman correlation test, a value of p = 0.061 with p = 0.764 was obtained. These
results indicate that there is no significant relationship between diet and physical
fitness in junior high school students. The relationship found is very weak and does
not show any particular trend.

DISCUSSION

The research findings indicate that students' eating habits for health and their
physical fitness levels do not show a statistically significant connection at the rural
junior high school. Student physical fitness results from various factors that extend
beyond their dietary habits, according to the research findings.

The research results from this study differ from those of Lugowska et al. (2020).
The research conducted by Lugowska et al. (2020) demonstrated that Polish children
who followed healthy eating habits at age 10 developed superior physical fitness,
according to their findings. The research showed that students who joined organized
physical education activities consumed more fish, milk, and vegetables, and their
physical fitness results exceeded those of students who followed standard classroom
schedules. The research findings from this study differed from those of previous
studies because the relationships between physical fitness and diet appear to depend
on specific elements, including population characteristics, environmental conditions,
and different age groups.

The research results require explanation through multiple vital elements that
researchers must understand. The research participants consisted of 12 to 15-year-old
junior high school students who were undergoing early adolescent development at
that age. Physical fitness is a complex factor that depends on diet and three additional
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elements: exercise patterns, recovery time, and total body wellness. Research
indicates that physical exercise produces better fitness results than diet does for
adolescents, although diet serves as an additional factor for support.

The research findings require analysis through the established physical fitness
elements, which have been validated. In previous studies, Research indicates that
children and adolescents who achieve better sleep quality tend to develop superior
physical fitness, enhance their physical abilities, and improve their recovery processes
during extended periods of sleep (Fonseca et al., 2021). Physical activity serves as the
primary factor that determines fitness, as it explains most of the individual differences
that exist between people regarding their aerobic capacity, muscular strength, and
body composition (Schutte et al., 2016). Studies show that physical fitness traits have
strong genetic components, as inherited factors account for more than half of the
differences in muscle strength and flexibility (Silventoinen et al., 2021). The research
participants exhibited dietary habits that scientists had identified, as other variables
had yielded similar findings.

The research results show no statistical significance because the researchers used
specific research methods which could have affected their results. The research team
conducted a 24-hour food recall to assess dietary consumption but this method might
not precisely show how adolescents normally eat because their eating habits differ
between days. The research participants showed identical eating habits because most
participants were underweight which prevented researchers from finding any
relationship between their diet and their athletic abilities. The research study included
only a few participants which made it difficult to determine important findings
because the statistical power remained low. The research methods of this study
require exact result interpretation because they demonstrate no meaningful
connection between diet and physical fitness.

The findings of this study are consistent with the results of experimental studies
on obese individuals in Southeast Asia, which show that a combination of circuit
training and dietary intervention does not always have a significant impact on all
body composition indicators (Rahim & Nasrulloh, 2025). Although circuit training
interventions—particularly those using free weights—combined with an OCD diet
have been shown to result in significant weight loss, changes in body fat percentage
and body mass index (BMI) did not show statistical significance. These results
suggest that weight loss is not always accompanied by proportional improvements in
fitness or body composition, particularly during relatively short intervention periods,
thereby reinforcing the findings of this study, which indicate a weak relationship
between lifestyle factors and physical fitness indicators.

The research results from this study offer essential practical uses which schools
can apply to create their physical fitness programs. The research findings show that
students must perform physical exercise and get enough rest while practicing
complete wellness habits and making dietary changes to achieve fitness
improvement. Regular physical activity enables people to develop their aerobic
abilities while building muscle strength and achieving better physical appearance.
Their body will achieve its highest physical potential when they get enough sleep and
rest properly. School-based fitness programs which combine different elements will
produce better results than diet-only programs because physical fitness requires
multiple elements to succeed.
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Limitations of the study

The researchers need to recognize multiple research limitations which appear in
this study. The researchers used a single 24-hour food recall to measure dietary intake
but this method might not show the entire pattern of food consumption which occurs
at different times. The research design prevents scientists from understanding how
various dietary patterns influence human physical fitness outcomes. The analytical
model produced no significant results because it did not include physical activity
levels, sleep quality, health status and genetic background as variables which could
influence the results.

Research into the future needs studies which use either longitudinal or
experimental designs to track physical fitness development through time while
establishing exact variable connections. The research produced better results because
it used multiple dietary assessment methods and integrated physical activity data
with sleep quality assessments and evaluations of genetic and psychosocial elements.
The development of evidence-based youth health and fitness strategies requires
multivariate analysis methods because they serve as essential tools for their creation.

CONCLUSIONS

The research results indicate that diet does not create any measurable impact on
physical fitness among students who attend junior high school. The research shows
that student physical fitness results from multiple elements which include their eating
habits and their physical exercise and their ability to sleep and their possible inherited
traits. The study results show that physical fitness improvement needs more than diet
because people must perform exercise and maintain a complete healthy way of life.
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