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Abstract : This study aimed to investigate the impact of badminton on health markers among 200 untrained females, focusing on BMI, resting
heart rate, blood pressure, and VO. max. Utilizing a quantitative pre-test and post-test research design, participants underwent a structured
badminton program over a defined period. Pre- and post-intervention assessments revealed significant improvements in all health markers.
BMI decreased by 1.7 kg/mz, reflecting improved body composition. Resting heart rate reduced by 6 bpm, indicating enhanced cardiovascular
efficiency. Blood pressure improved from 130/85 mmHg to 125/80 mmHg, demonstrating better vascular health. VO, max increased by 5.2
ml/kg/min, highlighting improved aerobic capacity. These results underscore badminton's potential as an effective exercise modality for
improving physical health in previously sedentary females. Based on the findings, a structured action program was proposed to sustain these
health benefits and address identified health risks. The study concludes that badminton is a viable intervention for promoting physical fitness
and reducing health risks in untrained females.
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I. INTRODUCTION

Badminton, one of the most popular racket sports globally, is recognized for its combination of physical intensity and accessibility, making it
suitable for individuals of all ages and fitness levels. This sport requires agility, quick reflexes, and endurance, involving rapid directional
changes and bursts of energy that engage multiple muscle groups and cardiovascular systems. While badminton has traditionally been explored
for its recreational and competitive benefits, its potential to influence key health markers in untrained individuals, particularly females, has
garnered increasing attention from researchers and health professionals.

Physical inactivity remains a significant public health challenge worldwide, disproportionately affecting females, especially those without prior
training or engagement in regular physical activities. This sedentary lifestyle contributes to a range of health issues, including obesity,
cardiovascular diseases, metabolic disorders, and declining mental health. Addressing these issues often involves promoting accessible and
enjoyable forms of exercise, such as badminton, which combine physical benefits with social engagement.

The structured yet adaptable nature of badminton makes it an ideal candidate for integrating physical activity into the lives of untrained
individuals. Unlike more intensive sports, which may be intimidating for beginners, badminton allows for gradual progression in intensity,
making it particularly appealing for females who might be new to exercise. Moreover, the sport's dynamic movements, including lunges,
jumps, and quick sprints, provide a full-body workout that can improve cardiovascular endurance, muscle strength, flexibility, and
coordination.

Despite these advantages, the specific impacts of badminton on health markers, such as body composition, cardiovascular fitness, blood
pressure, lipid profiles, and mental well-being, remain underexplored in untrained females. This demographic represents a critical group for
intervention, as improvements in these markers can significantly reduce the risk of chronic diseases and enhance overall quality of life.
Understanding how badminton influences these parameters could provide valuable insights into its role as a viable exercise modality for
improving health in populations with minimal prior training.
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Furthermore, the psychological benefits of engaging in an enjoyable and interactive sport like badminton cannot be overlooked. Physical
activities that involve social interaction, goal setting, and skill acquisition often lead to improved adherence and satisfaction compared to
solitary or monotonous exercise regimens. These factors may be particularly relevant for females who may experience unique barriers to
initiating and sustaining physical activity, such as time constraints, lack of motivation, or perceived self-efficacy.

This study aims to explore the impact of badminton on key health markers in untrained females, shedding light on its potential as a sustainable
and effective exercise intervention. By examining the physiological, psychological, and social outcomes associated with this sport, we seek to
contribute to the growing body of evidence supporting the role of badminton in promoting health and well-being among previously inactive
populations. The findings may serve as a foundation for designing targeted interventions and public health strategies aimed at encouraging
broader participation in this accessible and enjoyable activity.

Recent research has extensively examined the health benefits of badminton, particularly focusing on untrained females. A systematic review
by Cabello-Manrique et al. (2022) highlighted that regular badminton participation enhances cardiovascular health, muscular strength, and
flexibility, making it a suitable activity for various age groups and fitness levels.

Patterson et al. (2017) conducted an eight-week intervention study involving untrained women, revealing significant improvements in maximal
oxygen uptake (VO: max) and reductions in resting heart rate and blood pressure among participants. Similarly, a study by the Badminton
World Federation (2019) reported that recreational badminton raises heart rates to 80-85% of the predicted maximum, indicating its
effectiveness in cardiovascular conditioning.

Beyond physical health, badminton positively impacts mental well-being. Engaging in the sport has been associated with reduced stress and
anxiety levels, attributed to the release of endorphins during play. This aligns with findings from Decathlon's 2020 report, which emphasized
badminton's role in enhancing mental health through physical activity.

Social benefits are also notable. Badminton's interactive nature fosters social engagement, which can improve adherence to regular physical
activity. The Badminton World Federation (2019) noted that the sport's social connectedness could extend longevity by as much as nine years.

In terms of metabolic health, regular badminton play has been linked to improved lipid profiles and glucose metabolism. A study by St. Mary's
University (2016) found that participants experienced favorable changes in these markers, suggesting a reduced risk of metabolic disorders.

Furthermore, badminton's impact on bone health has been explored. The sport's weight-bearing nature contributes to increased bone mineral
density, which is crucial in preventing osteoporosis, especially in women. This was supported by findings in the International Journal of
Environmental Research and Public Health (2022), which emphasized badminton's role in enhancing skeletal health.

Theoretical Framework
The theoretical framework for examining the impact of badminton on health markers in untrained females integrates several
contemporary theories, emphasizing the interplay between physical activity, psychological well-being, and social engagement.

Central to this framework is the Self-Determination Theory (SDT), which posits that motivation quality significantly influences exercise
adherence and outcomes. SDT identifies three fundamental psychological needs: autonomy, competence, and relatedness. Engaging in
badminton can fulfill these needs by allowing individuals to choose their participation (autonomy), develop and refine skills (competence),
and interact socially (relatedness). This alignment enhances intrinsic motivation, leading to sustained participation and improved health
markers.

Complementing SDT is the Social Cognitive Theory (SCT), which emphasizes the role of observational learning, self-efficacy, and outcome
expectations in behavior change. In the context of badminton, untrained females may observe peers successfully engaging in the sport, boosting
their confidence (self-efficacy) and shaping positive expectations regarding health benefits. This process can facilitate the adoption and
maintenance of regular physical activity.

The Theory of Planned Behavior (TPB) further elucidates the relationship between attitudes, subjective norms, and perceived behavioral
control in predicting exercise intentions and behaviors. Positive attitudes toward badminton, influenced by enjoyable experiences and perceived
health benefits, combined with supportive social environments, can strengthen intentions to participate. When individuals believe they have
control over their participation, they are more likely to engage consistently, leading to favorable health outcomes.

Additionally, the Ecological Systems Theory provides a holistic perspective by considering the multiple environmental layers influencing
physical activity behaviors. This theory underscores the importance of supportive microsystems, such as family and community, in facilitating
access to badminton facilities and opportunities. Macrosystem factors, including cultural attitudes toward female participation in sports, also
play a crucial role in shaping engagement levels.

Integrating these theories offers a comprehensive understanding of how badminton participation can positively impact health markers in
untrained females. By addressing motivational, cognitive, behavioral, and environmental factors, this framework highlights the multifaceted
nature of physical activity adoption and its subsequent health benefits.

1. RESEARCH METHODOLOGY
This part of the research provides an outline of the process of data gathering; the type of research methodology: the respondents and
subjects of the research, and the results from the experimentation the researcher conducted.
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Research Design

This study employs a pure quantitative research design to investigate the impact of badminton on health markers in untrained females.
Quantitative research focuses on numerical data and statistical analysis to provide objective, measurable evidence. In this study, data will be
collected through standardized tools and pre-determined metrics to ensure consistency and reliability. The design is structured to measure
changes in health markers such as body composition, cardiovascular fitness, blood pressure, and other physiological indicators before and after
the intervention.

A pre-test and post-test experimental approach will be used. Participants will undergo initial assessments of their health markers to establish
baseline data. Following this, they will participate in a structured badminton program over a specified period. Post-intervention assessments
will then be conducted to determine any significant changes in the health markers. This design facilitates a comparison of pre- and post-
intervention results, enabling the identification of statistically significant differences.

The study is also cross-sectional in that it captures data within a defined timeframe, focusing on untrained females as the target population.
Statistical techniques such as paired t-tests and ANOVA will be employed to analyze the data and examine whether the differences observed
in health markers are significant. This design ensures a rigorous and objective evaluation of badminton's impact, providing valuable insights
into its role in improving health outcomes for untrained females.

Sources of Data

The primary sources of data for this study will be 200 untrained females aged 18 to 45, recruited from local communities, educational
institutions, and recreational centers. These participants will be selected based on specific inclusion criteria, such as not having prior structured
training in badminton or regular engagement in other sports or fitness programs. This ensures that the data collected is representative of the
target population and aligns with the study’s objective of evaluating the impact of badminton on health markers in untrained individuals.

To maintain diversity and reduce bias, the study will use a stratified random sampling technique. This approach will ensure that the sample
includes participants from various socio-economic backgrounds, occupations, and levels of physical activity. Data will be gathered through
structured assessments, including baseline measurements of health markers such as body composition, cardiovascular fitness, blood pressure,
and lipid profiles. These measurements will be repeated post-intervention to identify changes attributable to the badminton program.

In addition to the primary health data, supplementary information on participants’ demographics, lifestyle habits, and general health status will
be collected through standardized questionnaires. This comprehensive data collection will provide a robust foundation for analyzing the
relationship between badminton participation and health improvements in untrained females. All participants will provide informed consent,
and ethical guidelines will be strictly adhered to throughout the study.

Instrumentation and Data Collection

The study will utilize a combination of standardized instruments and procedures to collect quantitative data on the health markers of
untrained females. To assess the participants' health markers, validated tools and equipment will be employed. For instance, body composition,
including weight, body mass index (BMI), and body fat percentage, will be measured using a calibrated digital body composition analyzer.
Cardiovascular fitness will be evaluated through a submaximal treadmill test or a six-minute walk test, both of which provide reliable indicators
of aerobic capacity. Blood pressure will be measured using a clinically approved sphygmomanometer, while lipid profiles (including
cholesterol and triglyceride levels) will be assessed through laboratory blood tests conducted in collaboration with certified medical
laboratories.

The data collection process will involve both pre-intervention and post-intervention assessments. Baseline data on all health markers will be
recorded before the participants engage in the structured badminton program. After the intervention period, the same assessments will be
conducted to determine any changes or improvements in the measured health markers. In addition, participants will complete a self-reported
questionnaire to collect supplementary data on demographic information, lifestyle habits, and perceived changes in their physical and mental
health.

All instruments and procedures will be standardized to ensure reliability and validity. Data collection will be carried out by trained researchers
and healthcare professionals to minimize measurement errors and maintain accuracy. Ethical considerations, including informed consent and
confidentiality, will be upheld throughout the data collection process. The collected data will then be analyzed statistically to evaluate the
effectiveness of badminton as an intervention for improving health markers in untrained females.

11l. RESULTS AND DISCUSSION
Table 1: Summary of Pre- and Post-Intervention Health Marker Changes

The table below presents the pre- and post-intervention means for the health markers of untrained females and the observed
differences:

| Health Markers ||Pre-|ntervention Mean||Post-Intervention Mean||Difference|
| BMI (kg/m?) I 285 | 26.8 | 17 |
[Resting Heart Rate (bpm)|| 78 | 72 | 6 |
| Blood Pressure (mmHg) | 130/85 | 125/80 | 55 |
| VO> Max (ml/kg/min) | 30.2 | 35.4 | +52 |
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The results reveal significant changes in key health markers following participation in the badminton program. The reduction in BMI (-1.7
kg/m?) indicates a positive impact on body composition, attributed to increased physical activity and energy expenditure. Similarly, the
decrease in resting heart rate (-6 bpm) suggests improved cardiovascular function and overall fitness, emphasizing the effectiveness of
consistent moderate-intensity exercise in addressing sedentary lifestyles.

2. Problems Encountered in Health Markers

The pre-intervention data highlight concerning health issues among the untrained females. Elevated BMI levels (mean: 28.5 kg/m?, classified
as overweight) and borderline hypertensive blood pressure (130/85 mmHg) reflect risks of obesity-related conditions and cardiovascular
complications. These findings underscore the necessity of interventions targeting physical inactivity and poor cardiovascular health in this
population.

3. Significant Differences in Health Markers

Post-intervention data show meaningful improvements in health markers. Blood pressure readings improved from 130/85 mmHg to 125/80
mmHg, indicating better vascular health and reduced cardiovascular strain. VO, max, a critical indicator of aerobic capacity, increased
substantially (+5.2 ml/kg/min), signifying enhanced endurance and oxygen utilization. These improvements highlight badminton's potential to
positively influence both metabolic and cardiovascular health in untrained females.
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4. Proposed Action Program

Based on the findings, a structured badminton intervention program can be proposed to maintain and enhance the observed health benefits.
This program should include regular gameplay, skill-building sessions, and motivational components to ensure adherence. By addressing
physical, psychological, and social barriers to physical activity, this program could serve as an effective strategy to improve the health outcomes
of untrained females.

1IV. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
This presents the summary of findings, the conclusions drawn based on the findings and the recommendations offered.

Summary

This study investigated the impact of badminton on health markers among 200 untrained females. Specifically, it assessed changes in
BMI, resting heart rate, blood pressure, and VO: max before and after a structured badminton intervention program. The findings revealed
significant improvements in all measured health markers. BMI decreased by 1.7 kg/m?, indicating improved body composition. Resting heart
rate dropped by 6 bpm, reflecting enhanced cardiovascular fitness. Blood pressure readings improved, with systolic and diastolic values reduced
by 5 mmHg each, while VO: max increased by 5.2 ml/kg/min, demonstrating better aerobic capacity. These results highlight the effectiveness
of badminton as a practical and accessible exercise for promoting health in previously inactive females.

Conclusions

Based on the findings, the following conclusions can be drawn:

1. Factors Affecting Health Markers: Participation in a regular badminton program significantly affects health markers by improving
body composition, cardiovascular health, and aerobic fitness in untrained females.

2. Problems Encountered in Health Markers: The pre-intervention data revealed common issues such as overweight BMI levels,
borderline hypertension, and low aerobic capacity, emphasizing the need for targeted physical activity interventions.

3. Significant Differences Pre- and Post-Intervention: The improvements in all health markers before and after the intervention were
statistically significant, demonstrating badminton’s potential as an effective exercise for health enhancement.

4. Proposed Action Program: A structured badminton program that combines gameplay, skill-building, and motivational elements can
serve as a sustainable intervention to address health concerns in untrained females.

Recommendations
Based on the conclusions of the study, the following recommendations are proposed:
1. Implementation of Badminton Programs: Institutions, recreational centers, and community organizations should implement
structured badminton programs to encourage physical activity among untrained females.
2. Integration into Health Campaigns: Public health campaigns can incorporate badminton as a recommended physical activity for
improving cardiovascular health, body composition, and aerobic capacity in sedentary populations.
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3. Further Research: Future studies should explore the long-term impacts of badminton on health markers across different
demographics, including males, older adults, and individuals with specific health conditions.

4. Policy Support: Policymakers should promote badminton and other accessible sports through subsidies for equipment, facility
development, and coaching programs to encourage widespread participation.

1. Educational Outreach: Workshops and awareness programs highlighting the health benefits of badminton should be conducted to
motivate inactive individuals to engage in regular physical activity.
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