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ABSTRACTS
Purpose Low physical activity in adolescents causes the prevalence of obese adolescents in

Indonesia to increase from year to year; in 2018, 20% of adolescents were found to be obese.
The obesity factor provides or indicates the occurrence of non-communicable diseases. This
study aimed to identify the effects of a combination of Ramadhan fasting and 30 minutes of
jogging exercise on body composition profile and fitness.

Materials Ten adolescents aged 18-19 years participated in this study. They fasted during Ramadan

and and performed physical exercise 4 times a week for 3 weeks. Body composition

Methods measurements using BC 545N Tanita segmental body composition monitor (body weight,
body mass index, water percentage, visceral fat), blood glucose level measured with
EasyTouch GCU, and the 20-metre multistage fitness test (20 MFT) measures aerobic fitness
by predicting maximum oxygen uptake (VO2Max), Speed (20-Meter Sprint Test) and Power
(counter movement jump). A descriptive test and a paired sample t-test were used to
evaluate the results of this study.

Result The results of this study, there were significant differences (p < 0.05) between before and
after training and Ramadhan fasting in 3 times a week for 4 weeks in body weight reduced
by 4.33%, BMI reduced by 2.90%, water percentage increased by 3.14%, visceral fat reduced
by 17.35%, blood glucose levels slight increase by 8.20%, and VO2Max increased 11.77%.

Conclusion This study concludes that combining Ramadan fasting with 30-minute jogging affects body
composition, glucose levels, and fitness. The health profile during adolescence is important
to consider because it will impact health later in life.

Keywords  Low physical activity; Obese adolescents; Ramadan fasting; Jogging exercise.

INTRODUCTION

A global survey has found that being overweight among adolescents is a significant public health
problem. The survey, conducted by the World Health Organisation (WHO), found that in 2016,
more than 340 million children and adolescents aged 5-19 were overweight or obese, representing
approximately 18% of the global population in this age group. This trend is alarming, as it
increases the risk of various health problems, including diabetes, cardiovascular disease, and some
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cancers (World Health Organisation, 2024). The survey also highlighted that the prevalence of
overweight and obesity among adolescents varies significantly across regions and countries. For
example, the prevalence of overweight and obesity among adolescents in Indonesia has been
increasing year by year, with 20% of adolescents being obese in 2018 (Setiawati et al., 2019). This
alarming trend highlights the urgent need to address issues surrounding adolescent health and
obesity. Obesity among adolescents has become a significant public health problem, with
prevalence increasing rapidly over the past few decades (Ogden et al., 2019).

This increase in obesity rates can be attributed to a combination of genetic, environmental,
and socioeconomic factors. Shifts in unhealthy dietary patterns, such as increased consumption of
processed foods, and low levels of physical activity contribute to the rise in obesity rates among
adolescents (Sanyaolu et al., 2019). Obesity in adolescence has negative impacts on short-term and
long-term health (Sahoo et al., 2015). In the short term, obesity increases the risk of various health
problems such as hypertension, hyperlipidemia, and diabetes. In contrast, in the long term, obesity
in adolescents increases the risk of chronic conditions such as cardiovascular disease, some
cancers, and metabolic disorders (Ogunbode et al.,, 2011). Obesity among adolescents is a
significant public health problem that has seen a relatively rapid increase in recent years (Sanyaolu
et al., 2019). Implementing preventive measures and interventions to address adolescent obesity
and improve overall health is crucial.

One factor contributing to the rise in obesity among adolescents is excessive intake of
glucose (Cali et al., 2009). Research has shown that high glucose intake, particularly through
sugary drinks and foods, can lead to weight gain and ultimately contribute to the development of
obesity. Excessive glucose consumption in adolescents can disrupt the balance between energy
intake and expenditure, leading to increased body fat accumulation (Magriplis et al., 2021). High
glucose intake not only contributes to weight gain and insulin resistance but also affects overall
energy levels and physical activity (Joslowski et al., 2012). Research has shown that excessive
glucose intake is associated with lower physical activity levels in adolescents, further exacerbating
the risk of obesity (Reilly et al., 2015). This imbalance in energy intake and expenditure not only
results in body fat accumulation but also reduces motivation and ability to engage in regular
exercise and physical activity (Hong et al., 2016).

Fasting in obese adolescents may offer several potential benefits in managing their health.
Research suggests that fasting interventions may be effective in treating overweight and obesity in
adults (Harris et al., 2018). Although the focus is on adults, the principles of fasting may also be
beneficial for adolescents with obesity (Ye et al., 2022). Fasting involves cycling between periods of
eating and fasting, which may help regulate hormones, reduce inflammation, and support weight
loss. Time-restricted eating limits the daily eating window, improving metabolic health by aligning
eating patterns with the body's circadian rhythm (Kolb et al., 2021; Patterson & Sears, 2017).
Fasting has been shown to improve weight loss and metabolic health in adolescents. Research by
Jensen et al. (2015) showed that moderate weight loss in obese adolescents led to changes in gut
hormone levels that could potentially aid in weight management.

Additionally, a study by Stinson et al. (2021) found that fasting plasma GLP-1 levels were
associated with overweight/obesity and cardiometabolic risk factors in children and adolescents,
highlighting the benefits of fasting for weight loss and improving metabolic health. Physical
activity plays a crucial role in preventing and managing obesity in adolescents (Pradinuk et al.,
2011). Exercise offers numerous benefits for weight management and improved heart health.
Physical activity increases metabolism, which is the rate at which the body burns calories (Darren
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ER. et al., 2021). Individuals who engage in regular physical activity can burn more calories
throughout the day, even while resting (Kokkinos, 2012).

Furthermore, physical activity aids in weight management by promoting fat loss and
maintaining lean muscle mass. Furthermore, regular physical activity helps improve heart health
by strengthening the heart and improving blood circulation, reducing the risk of cardiovascular
diseases such as heart disease and stroke (Brito, 2019). Physical activity also helps regulate blood
pressure and cholesterol levels, reducing the risk of hypertension and high cholesterol (Agarwal,
2012).

Just 30 minutes of jogging can provide significant benefits for obese adolescents, impacting
various aspects of their health. Research by Dos Santos et al. (2019) showed that a single 30-minute
session of moderate-intensity exercise led to acute changes in inflammatory markers in obese
adolescents, indicating that even short-duration exercise can trigger positive physiological
responses in this population. Furthermore, a study by Crespo et al. (2023) recommends jogging for
patients with diabetes to improve health and glycemic control, suggesting that jogging, even at a
moderate intensity, can positively impact metabolic health in obese individuals.

For weight loss, jogging is an effective and accessible form of exercise for obese people
(Bulbtil, 2020; Li, 2025). Jogging 30 minutes or 150 minutes per week is associated with markedly
reduced risks of death from all causes and cardiovascular disease (Lee et al., 2014), as in obese
people. Furthermore, the benefits of jogging extend beyond weight loss. Increased physical
activity, such as daily jogging, has been linked to improved metabolic health in obese adolescents,
including better glycemic control, lower blood pressure, and improved lipid profiles.
Improvements in these metabolic markers can significantly reduce the risk of developing chronic
conditions such as type 2 diabetes and cardiovascular disease (Whooten et al., 2019). Existing
research shows that just 30 minutes of jogging can have a profound impact on the lives of obese
adolescents, increasing physical fitness (Agus & Sari, 2020). This simple, accessible form of
physical activity can lead to weight loss, improved metabolic health, and better psychological
outcomes (Franssen et al., 2021).

The increasing prevalence of adolescent obesity underscores the urgency of conducting
rigorous investigations in this area. Global estimates from the WHO indicate that more than 340
million children and adolescents were classified as overweight or obese in 2016, with a continuing
upward trend in various regions, including Indonesia. This condition is associated with an
increased risk of long-term metabolic and cardiovascular complications, necessitating the
development of effective and context-specific intervention strategies. Although various nutrition-
and physical activity-based interventions have been evaluated, significant research gaps remain.
Specifically, empirical evidence examining the physiological and metabolic effects of combining
fasting with structured moderate-intensity exercise, such as a standard 30-minute walking
protocol, conducted during the fasting period in adolescents is limited. Previous studies have
mainly investigated fasting or exercise separately, leading to a limited understanding of their
potential synergistic effects on body composition, glycemic control, and functional fitness
outcomes, particularly in the Indonesian adolescent population. Therefore, this study seeks to
address this gap by systematically evaluating the effectiveness of an integrated fasting-moderate
exercise intervention. These findings are expected to contribute to refining evidence-based
approaches to preventing and managing adolescent obesity and, ultimately, to supporting
improved health and quality of life in this vulnerable age group.
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METHODS

Study Participants

This study involved 10 young university students with an average age of 18-19 years. The study
employed inclusion and exclusion criteria in selecting subjects. Inclusion criteria included students
with a BMI >25 who had been fasting for a whole month. Exclusion criteria included students with
a normal BMI (<25) and a history of injury within the 3 weeks prior to the study.
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Figure 1. Research Procedure

Study Organization

This study involved 10 obese university students (BMI = 25) who were selected according to
predetermined inclusion and exclusion criteria. Prior to the intervention, baseline (pretest) data
were collected, including the following parameters: body composition (weight, BMI, percentage of
body fat, total body water, and visceral fat), blood glucose levels (using fasting glucose
measurements), VO2max (using a maximal oxygen test), and physical tests including agility,
speed, and power jump (Counter Movement Jump / CM]J). Following pretest data collection,
subjects underwent a 30-minute jogging exercise program at an adjusted intensity of 75% of their
maximum heart rate, calculated as 220 minus their age. This exercise was performed four times a
week, on Mondays, Wednesdays, Fridays, and Saturdays, at 4:00 PM WIB, during the fasting
month of Ramadan, to minimize fasting-related disturbances. The exercise intensity was
maintained at 75% of their maximum heart rate to ensure cardiovascular benefits. The intervention
lasted 3 weeks, during which subjects completed 12 jogging sessions. After the intervention period,
posttest data identical to the pretest data were re-measured to evaluate changes in the
aforementioned parameters. Pretest and posttest measurements were conducted by trained
medical personnel to ensure consistency and accuracy of the results.

Multistage Fitness Test

To determine the subjects' VO2max capacity, researchers used a multistage fitness test. In this test,
subjects were asked to perform a series of progressive back-and-forth runs over 20 meters until
they reached exhaustion and could no longer continue. The test began at an initial speed of 8.5
km/h, then increased by approximately 0.5 km/h each minute. This increase continued until the
subjects felt they could no longer keep up. Throughout the test, researchers provided
encouragement and motivation to ensure maximum effort.
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20-Meter Sprint Test

This test is conducted to determine the subject's speed. The researcher will place four poles at two
positions 20 meters apart (two at the starting line and two at the finish line). At the starting line,
participants will be directed to stand in the middle of the poles, which are 60 meters apart. The
researcher will give the command "Ready... Go..." The subject will then run as fast as possible to
the finish line without stopping suddenly. Each participant will be given three attempts, each
timed to 5 minutes. The best time from the three tests will be used to measure sprint performance.

Counter Movement Jump (CM])

To determine jump power, researchers used the Counter Movement Jump (CM]J). This test
involves asking subjects to perform a rapid vertical jump, starting with an eccentric knee
movement to 90 °. They are then asked to perform a concentric upward movement as high as
possible until they stand upright and land on the same spot with both hands holding their hips.
This test uses Jump-MD to calculate jump height in centimetres (cm).

Body Composition

Body composition measurements in this study used BIA (Tanita BC-545N Inner-Scan, Germany),
with an accuracy of up to 0.1 kg. Prior to the measurement, subjects were asked to remove
footwear and other accessories to ensure accuracy. Next, they were asked to stand upright on the
electrode area. After a few seconds, the device displayed body weight (BW), body mass index
(BMI), total body water (TBW), muscle rating (MR), and visceral fat (VF).

Statistical Analysis

The data obtained from these measurements were then collected and analyzed using SPSS version
29. In this study, the data were analyzed at the p < 0.05 significance level, meaning that results
with p < 0.05 are considered statistically significant and indicate a high probability that the results
are not due to chance alone. By setting this limit, researchers can be more confident in assessing
the effects of the implemented intervention.

RESULT
Table 1. Results of the Mean Test and Normality Test of Body Composition and Glucose
Variable Terms n Mean+St.Dev P-Value
. Pre 10 82.95+18.56 0.062*
Body Weight Post 79.93+18.20 0.040
Pre 10 28.57+5.12 0.070*
Body Mass Index Post 27.65+5.39 0.024
Pre 10 25.14+5.99 0.159*
Body Fat Post 22.30+6.74 0.072%
Pre 10 49.71+4.60 0.466*
Total Body Water Post 53.1245.13 0.055%
. Pre 57.97+8.45 0.263*
Muscle Rating Post 10 57.95+8.09 0.286%
Pre 3.17+0.42 0.182*
Bone Mass Post 10 3.17+0.44 0.309%
Pre 1671.75+60.70 0.029
BMR Post 10 1808.70+288.73 0.186*
Viceral Fat Level Pre 10 10.35+3.48 0.098*
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Variable Terms n Mean+St.Dev P-Value
Post 9.16+4.17 0.073*
Pre 78+5.88 0.437*

Glukosa Post 10 86.2049.69 0.699*

Note * p > 0.05 normal data

Table 1 presents the mean values and normality test results for body composition and
glucose variables before and after the intervention. Body weight and BMI showed a decrease from
pre- to post-measurements, with post-measurement values showing a non-normal distribution (p
< 0.05). Percentage body fat and total body water showed positive changes, although both
remained within normal limits (p > 0.05). Muscle and bone mass assessments remained stable
across measurements, with no significant variation in distribution. Metabolic Rate (BMR) showed a
non-normal distribution at pretesting (p = 0.029), while posttest data were normally distributed.
Visceral fat levels decreased slightly, with both measurements remaining normal. Blood glucose
increased slightly from pre- to post-measurements, with both data sets meeting the assumption of

normality (p > 0.05).
Table 2. Results of the Mean Test and Performance Normality Test
Variable Terms n Mean+SD P-Value
. Pre 13.18+1.06 0.073*
Agility Post 10 11.48+1.08 0.537*
Powwor Pre 10 63.90£8.79 0.816*
Post 69.30+10.52 0.769*
Pre 5.4240.98 0.664*
Speed Post 10 5.14+0.39 0.824*
Pre 4.85+1.90 0.005
MFT Post 10 6.25+2.47 0.501*
Note * p>0.05 normal data

Table 2 shows improvements in all performance variables after the intervention. Agility,

power, and speed showed decreases in mean time or increases in output, with all posttest scores

meeting normality criteria (p > 0.05). MFT scores also improved from pretest to posttest; however,
pretest data were non-normal (p = 0.005), whereas posttest scores were normally distributed.

Overall, most performance variables showed normal distributions and favourable changes in mean

performance.

Table 3. Paired T-test and Wilcoxon Test Results on Body Composition and Glucose

Variabel Terms n Sig. ES (Cohen’s d)
. Pre 10 0.005
Body Weight Post 0.887
Body Mass Index Pre 10 0.001 % 0.897
Post
Pre 10 0.001 t
Body Fat Post 2.102
Total Body Water Pre 10 0001t 2.044
Post
Muscle Rating Pre 10 09501 0.979
Post
Bone Mass Pre 10 13 0.000
Post
BMR Pre 10 0.415 t 0.285
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Variabel Terms n Sig. ES (Cohen’s d)

Post
Viceral Fat Level Pre 10 0.0021 1.589
Post
P
Glukosa —Pre 10 0.012 1.000
ost

Table 3 shows the results of the analysis of changes in body composition and glucose levels
before and after the intervention using the paired t-test (1) for normally distributed data and the
Wilcoxon test (}) for non-normally distributed data. The analysis showed a significant decrease in
body weight (p = 0.005) and BMI (p = 0.001), both assessed using the Wilcoxon test. Other
parameters that showed significant changes were body fat (p = 0.001), total body water (p = 0.001),
visceral fat level (p = 0.002), and blood glucose (p = 0.012), all of which were analyzed using paired
t-tests. Meanwhile, muscle rating (p = 0.9501), bone mass (p = 1.000%), and BMR (p = analyzed) did
not show significant changes. Overall, these findings indicate that the intervention was effective in
modifying several body composition parameters and glucose status. However, it did not produce
significant changes in bone mass, muscle rating, and basal metabolic rate.

Table 4. Paired T-test and Wilcoxon Test Results on Performance

Variabel Terms n Sig. ES (Cohen’s d)
Agility }Zﬁfs . 10 0.0011 2.074
Power llzges . 10 0.135¢ 0.372
Speed 11323 10 0.138% 0.368
MET gges . 10 0.028 0.696

Table 4 presents the results of the analysis of changes in physical performance before and
after the intervention using the paired t-test (1) for variables with a normal distribution and the
Wilcoxon test (f) for variables with a non-normal distribution. The results show that agility
increased significantly (p = 0.001t1), while power (p = 0.135%) and speed (p = 0.138t) did not change
significantly after the intervention. Meanwhile, the Multistage Fitness Test (MFT) results showed a
significant increase (p = 0.028%), as analyzed by the Wilcoxon test. Overall, these findings indicate
that the intervention was more effective at improving agility and aerobic capacity, as reflected in
MFT scores, but was not strong enough to produce significant changes in the power and speed
components.

DISCUSSION

This study aims to examine the effects of jogging on body composition and physical performance
among university students during Ramadan. Ramadan is a unique period during which changes
in diet, sleep, and physical activity patterns can affect an individual's physiological state. One of
the main challenges students face during the fasting month is maintaining physical fitness and
performance without compromising their fasting obligations. Jogging, as a form of light aerobic
exercise, was chosen because it provides health benefits without requiring equipment or high
intensity, which are difficult to maintain during fasting. The results of this study indicate that
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jogging during Ramadan significantly affects body composition and performance, and several
physiological mechanisms can explain these effects.

The findings of this study indicate that jogging during Ramadan results in substantial
improvements in body composition. Significant reductions were observed in body weight, BMI,
body fat, and visceral fat, each with large effect sizes (e.g., body fat: d = 2.102; visceral fat: d =
1.589). Aerobic activities such as jogging increase calorie burning, which contributes to a decrease
in body fat percentage (Jayedi et al., 2024). Although fasting during Ramadan restricts calorie
intake, jogging can tap body fat reserves as an energy source, thereby reducing body fat.
Furthermore, jogging increases the body's metabolism, which supports fat burning (Muscella et al.,
2020). This factor can explain the significant reduction in BMI and body fat: students' bodies can
still adapt to maximize fat burning during physical activity, even while fasting.

Total body water also increased significantly (d = 2.044), which may be due to the training
time. Although fasting restricts fluid intake, appropriately timed physical activity, such as jogging
after breaking the fast, can help the body increase its water content (Larson et al., 2020). Good
hydration is essential for the function of organs such as the heart and kidneys, and supports
muscle recovery after exercise (Leow et al.,, 2022). These points highlight that jogging not only
reduces body fat but also improves fluid balance, which is vital for overall health.

Unfortunately, not all components of body composition showed improvements. Muscle
mass did not change significantly (p = 0.950), which is understandable given that jogging provides
an aerobic rather than a hypertrophic stimulus. Muscle hypertrophy typically requires high
mechanical loads and activation of anabolic pathways, such as mTOR, which are not strongly
stimulated by light jogging, especially during fasting, when protein synthesis can be reduced.
Similarly, bone mass remained unchanged (p = 1.000), consistent with the known slow rate of bone
remodelling. Short-duration aerobic exercise is insufficient to induce osteogenic adaptations,
which typically require high-impact or resistance-based loading over several months.

Basal metabolic rate (BMR) also remained unchanged (p = 0.415), likely due to
compensatory mechanisms during fasting. Reduced calorie intake can trigger metabolic
conservation, thus limiting increased energy expenditure despite regular physical activity. Because
BMR is strongly influenced by muscle mass, which does not increase during Ramadan, BMR
stability during Ramadan is physiologically plausible.

Furthermore, jogging during Ramadan also has a positive impact on physical performance,
particularly endurance and functional ability. Performance on agility tests and the Maximum
Functional Test (MFT) showed significant improvements, both with large effect sizes (agility: d =
2.074; MFT: d = 0.696). These improvements may be attributed to the body's adaptation to aerobic
exercise, which enhances muscular and cardiovascular endurance (Kolnes et al., 2025). Although
fasting can cause a temporary drop in energy, jogging, as a form of light exercise, improves blood
circulation, muscle oxygenation, and the efficiency of the body's metabolic system, thereby
supporting recovery and improving physical performance (Kazeminasab et al.,, 2024). This
increased endurance is crucial for maintaining students' physical performance during their daily
routines, which often involve academic activities that require high concentration and energy.

Although lower-body speed and explosive power did not reach statistical significance (p >
0.05), a moderate effect size (d ~ 0.36) indicated a trend toward increases. Jogging, which is
primarily aerobic, does not significantly stimulate the neuromuscular pathways responsible for
maximal speed and power output. Such adaptations typically require high-intensity or plyometric
training, which provides greater mechanical load and neural activation.
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Contrary to our initial interpretation, blood glucose concentrations increased after the
jogging intervention during Ramadan (before: 78 + 5.88 mg/dL; after: 86.20 + 9.69 mg/dL).
Participants may have consumed a relatively carbohydrate-rich meal to replenish energy after
fasting, resulting in higher post-exercise/post-meal glucose values. Circadian shifts altered sleep
patterns, and transient stress responses during Ramadan may alter insulin sensitivity and hepatic
glucose output, sometimes resulting in higher fasting or post-meal glycemia in the short term. The
combination of refeeding (breaking the fast) and exercise may transiently increase hepatic glucose
production and circulating glucose depending on the timing and intensity of exercise. Therefore,
the observed glucose increases are likely due to the timing of measurements and nutrient intake
patterns during Ramadan rather than to the detrimental metabolic effects of jogging. Future
studies should standardize sampling times (e.g., a fixed hour after the last meal or a morning
fasting sample), record meal times, and measure insulin or HOMA-IR to clarify whether glucose
changes reflect altered insulin sensitivity or simply post-meal variations.

Another positive impact of jogging during Ramadan is its effect on heart health and the
cardiovascular system. Aerobic exercise, such as jogging, increases heart and lung capacity,
allowing the body to pump blood more efficiently (Formiga et al., 2020). This results in increased
overall physical endurance, which is especially beneficial for students who must remain physically
and mentally active throughout Ramadan. By increasing cardiovascular capacity, students not
only experience short-term benefits, such as increased fitness, but also long-term benefits,
including heart disease prevention and improved quality of life.

However, while jogging has been shown to positively impact body composition and
physical performance, these effects are not immediate and require consistent physical activity. The
duration and intensity of the exercise also contribute to students' overall well-being. Exercise plays
a crucial role in achieving optimal results. Jogging performed improperly, such as at too high an
intensity or without attention to hydration, can lead to fatigue or even injury. Therefore, students
need to manage their exercise time wisely, such as choosing a time after breaking the fast to avoid
dehydration and ensure the body receives sufficient energy and fluids.

These findings suggest that jogging is an effective alternative for maintaining body
composition and improving physical performance during Ramadan. By incorporating jogging into
their daily routine, students can maintain fitness, increase endurance, and reduce body fat without
sacrificing their fasting obligations. Furthermore, this physical activity can provide long-term
health benefits, such as improving insulin sensitivity and maintaining stable blood glucose levels,
which are crucial for metabolic health. Therefore, jogging serves not only as a tool for maintaining
physical fitness but also as a health strategy students can implement during Ramadan.

CONCLUSION

Jogging performed before breaking the fast during Ramadan resulted in significant improvements
in body composition, specifically reductions in body fat, visceral fat, BMI, and body weight, as
well as improvements in agility and functional endurance. These findings highlight that aerobic
exercise in a fasted state can be an effective and practical way to maintain physical fitness during
Ramadan. However, blood glucose levels increased after the intervention, likely due to counter-
regulatory hormonal responses associated with prolonged fasting, combined with exercise and
altered dietary and rest patterns during Ramadan, which affect glucose levels. No significant
changes were observed in muscle mass, bone mass, BMR, speed, or power, suggesting that
additional forms of training may be needed to improve these components. Overall, jogging before
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breaking the fast is a safe and beneficial way to improve health and fitness during Ramadan.
However, future research should examine hormonal markers and standard glucose sampling to
better understand metabolic responses during fasted exercise.
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