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Abstract

Flexibility and balance are two essential components of physical fitness that contribute significantly to overall
health, functional independence, injury prevention, and athletic performance. Various exercise interventions have
been recommended to enhance these fitness components, among which yoga and aerobic training are widely
practiced. However, limited studies have directly compared the effectiveness of these two exercise modalities
on flexibility and balance. Therefore, the present study aimed to compare the effects of yoga and aerobic training
on improving flexibility and balance among healthy adults. An experimental pre-test—post-test research design
was adopted, involving 60 participants aged 18—30 years who were randomly assigned into two equal groups: a
Yoga Training Group (n = 30) and an Aerobic Training Group (n = 30). Both groups participated in supervised
training sessions for 60 minutes per day, five days a week, over an eight-week intervention period. Flexibility
was assessed using the Sit and Reach Test, while balance was measured using the Stork Balance Test before and
after the intervention. Data were analyzed using descriptive statistics, paired sample t-tests, independent sample
t-tests, and analysis of variance (ANOVA) with a significance level set at p < 0.05. The findings indicated
significant improvements in flexibility and balance in both groups following the intervention. However,
participants in the yoga group demonstrated greater improvements in flexibility and static balance compared to
those in the aerobic training group. The results suggest that yoga provides superior benefits for enhancing
flexibility and postural stability, whereas aerobic training primarily improves cardiovascular fitness while also
contributing moderately to flexibility and balance. These findings support the incorporation of yoga into fitness,
rehabilitation, and preventive health programs to improve physical performance and overall well-being. Further
research involving larger samples, different age groups, and longer intervention durations is recommended to
validate and extend these findings.

Keywords: Yoga, Aerobic Training, Flexibility, Balance, Physical Fitness, Exercise Intervention, Experimental
Study

1. Introduction

Physical fitness is a fundamental component of overall health and well-being, enabling individuals to perform
daily activities efficiently while reducing the risk of chronic diseases and musculoskeletal disorders. It
encompasses several interrelated components, including cardiovascular endurance, muscular strength, muscular
endurance, flexibility, body composition, and balance. Among these, flexibility and balance are particularly
important because they contribute to efficient body movement, proper posture, injury prevention, and enhanced
functional performance. As modern lifestyles become increasingly sedentary due to technological advancements
and reduced physical activity, the prevalence of poor flexibility, impaired balance, and associated health
problems has increased across different age groups. Consequently, identifying effective exercise interventions
that improve these components of physical fitness has become a priority for health professionals, fitness trainers,
physiotherapists, and researchers. Flexibility refers to the ability of a joint or series of joints to move through a
full range of motion without discomfort or restriction. It depends on the elasticity of muscles, tendons, ligaments,
and connective tissues surrounding the joints. Good flexibility allows individuals to perform physical activities
with greater efficiency, reduces muscular stiffness, enhances posture, improves movement quality, and
minimizes the likelihood of strains and injuries. Reduced flexibility, on the other hand, may lead to poor posture,
decreased mobility, lower athletic performance, and an increased risk of musculoskeletal disorders. Therefore,
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exercises designed to improve flexibility have become an essential part of health promotion, sports conditioning,
and rehabilitation programs.

Balance is another critical aspect of physical fitness that involves maintaining the body's center of gravity within
its base of support during static and dynamic activities. It requires the coordinated functioning of the visual,
vestibular, and proprioceptive systems along with adequate muscular strength and neuromuscular control. Good
balance enables individuals to perform everyday tasks safely and efficiently, improves athletic performance, and
reduces the risk of falls, particularly among older adults. Poor balance has been associated with increased injury
rates, decreased mobility, and reduced quality of life. Therefore, interventions that improve balance have
significant implications for both preventive healthcare and sports performance. Regular physical activity is
widely recognized as one of the most effective strategies for improving flexibility, balance, muscular fitness,
cardiovascular health, and psychological well-being. Different forms of exercise produce distinct physiological
adaptations depending on their intensity, duration, and movement patterns. Among the various exercise
modalities available, yoga and aerobic training have gained considerable popularity due to their accessibility,
effectiveness, and broad health benefits. Both forms of exercise are commonly incorporated into fitness
programs; however, they differ substantially in their training principles, physiological demands, and expected
outcomes.

Yoga is an ancient mind-body discipline that originated in India thousands of years ago and has evolved into one
of the most widely practiced holistic health systems worldwide. It integrates physical postures (asanas), breathing
techniques (pranayama), relaxation practices, and meditation to promote physical, mental, and emotional well-
being. Unlike conventional exercise programs that primarily focus on cardiovascular or muscular fitness, yoga
emphasizes flexibility, muscular endurance, postural alignment, body awareness, concentration, and controlled
breathing. The sustained stretching involved in various yoga postures gradually increases muscle elasticity,
improves joint mobility, and enhances neuromuscular coordination. In addition, balancing postures challenge
proprioception and strengthen stabilizing muscles, thereby contributing to improved static and dynamic balance.
Numerous studies have reported that regular yoga practice enhances flexibility, balance, posture, muscular
strength, stress management, and overall quality of life among healthy individuals as well as clinical populations.
Aerobic training, in contrast, consists of rhythmic, continuous, and repetitive movements involving large muscle
groups performed at moderate to vigorous intensity over extended periods. Common aerobic exercises include
brisk walking, jogging, running, cycling, swimming, dancing, and step aerobics. The primary objective of
aerobic training is to improve cardiovascular and respiratory efficiency by increasing oxygen utilization and
endurance capacity. Regular aerobic exercise has been associated with numerous health benefits, including
improved cardiovascular fitness, weight management, enhanced metabolic function, reduced risk of chronic
diseases, improved mood, and better overall physical health. Although aerobic training primarily targets
cardiorespiratory fitness, it also contributes to flexibility and balance through repeated movement patterns,
muscular activation, and improved neuromuscular coordination. However, the extent of these improvements may
differ from those achieved through yoga, which specifically incorporates stretching and balance-focused
exercises.

3. Objectives of the Study

1. To evaluate the effect of yoga on flexibility.

2. To evaluate the effect of aerobic training on flexibility.

3. To assess the effect of yoga on balance.

4. To assess the effect of aerobic training on balance.

5. To compare the effectiveness of yoga and aerobic training.
4. Research Hypotheses

HO1: There is no significant difference in flexibility between yoga and aerobic training.
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HO02: There is no significant difference in balance between yoga and aerobic training.
HO03: There is no significant improvement in flexibility after yoga training.

HO04: There is no significant improvement in flexibility after aerobic training.

HOS5: There is no significant improvement in balance after yoga training.

HO6: There is no significant improvement in balance after aerobic training.

5. Materials and Methods

The present study employed an experimental pre-test—post-test comparative research design to evaluate the
effects of yoga and aerobic training on flexibility and balance. A total of 60 healthy participants aged 18-30
years were selected through simple random sampling and randomly assigned into two equal groups: the Yoga
Training Group (n = 30) and the Aerobic Training Group (n = 30). Participants with any musculoskeletal injuries,
neurological disorders, or medical conditions that could affect physical performance were excluded from the
study. Both groups underwent supervised training sessions for eight weeks, five days per week, with each session
lasting 60 minutes. The yoga group performed a structured program consisting of warm-up exercises, Surya
Namaskar, selected asanas, pranayama, relaxation, and meditation. The aerobic training group participated in
activities such as brisk walking, jogging, aerobic dance, step exercises, and cool-down stretching. Flexibility
was assessed using the Sit and Reach Test, while balance was measured using the Stork Balance Test.
Measurements were recorded before the commencement of the intervention (pre-test) and immediately after the
completion of the eight-week training program (post-test). The collected data were analyzed using descriptive
statistics, paired sample #-tests, independent sample #-tests, and one-way ANOVA. Statistical analyses were
performed using SPSS software, and a significance level of p < 0.05 was considered statistically significant.

10. Results

Table 1. Demographic Characteristics of Participants (N = 60)

Variable Yoga Group (n =30) | Aerobic Group (n =30) | Total (N = 60)
Mean Age (Years) | 22.4+2.3 22.8+2.5 22.6+24
Height (cm) 168.2+ 8.4 167.5+7.9 167.9 + 8.1
Weight (kg) 64.8 £8.2 65.5+8.6 65.2+8.4
BMI (kg/m?) 229+2.1 233+23 23.14£22
Male 15 (50.0%) 15 (50.0%) 30 (50.0%)
Female 15 (50.0%) 15 (50.0%) 30 (50.0%)

Table 1 presents the demographic characteristics of the participants included in the study. A total of 60 healthy
adults participated, with 30 individuals assigned to the Yoga Group and 30 to the Aerobic Training Group. The
mean age of participants was comparable between the two groups (22.4 + 2.3 years for the Yoga Group and 22.8
+ 2.5 years for the Aerobic Group), indicating age homogeneity. Similarly, the mean height, weight, and Body
Mass Index (BMI) did not differ substantially between groups. Gender distribution was identical, with 15 males
and 15 females in each group. These findings indicate that the participants were well matched before the
intervention. The similarity in baseline demographic variables minimizes the influence of confounding factors
and enhances the internal validity of the study. Therefore, any changes observed in flexibility and balance
following the intervention are likely attributable to the effects of yoga and aerobic training rather than
demographic differences.
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Table 2. Age Distribution of Participants

Age Group (Years) | Yoga (n=30) | Aerobic (n=30) | Total (%)
18-20 8 7 15 (25.0)
21-23 12 13 25 (41.7)
24-26 7 6 13 (21.7)
27-30 3 4 7 (11.6)
Total 30 30 60 (100)

Table 2 illustrates the age distribution of participants across both intervention groups. The majority of
participants (41.7%) belonged to the 21-23 years age category, followed by 25.0% in the 18-20 years group,
21.7% in the 24-26 years category, and 11.6% in the 27-30 years group. The age distribution was nearly identical
between the Yoga and Aerobic Training Groups, demonstrating balanced participant allocation. This uniform
distribution reduces age-related bias, as age is known to influence flexibility, balance, muscular performance,
and recovery capacity. The findings suggest that the study population primarily consisted of young adults,
making the results particularly applicable to university students and young healthy individuals. Since both groups
had similar age characteristics, differences in post-intervention outcomes can be confidently associated with the
exercise interventions rather than age variations.

Table 3. Gender Distribution

Gender | Yoga Aerobic Total

Male | 15 (50.0%) | 15 (50.0%) | 30 (50.0%)

Female | 15 (50.0%) | 15 (50.0%) | 30 (50.0%)

Total 30 30 60

Table 3 shows the gender distribution of participants. Both the Yoga Group and the Aerobic Training Group
consisted of an equal number of males and females (15 each), resulting in an overall sample comprising 50%
males and 50% females. Equal gender representation ensures that the study findings are not influenced by gender
imbalance. Since flexibility and balance may vary between males and females due to physiological and
biomechanical differences, maintaining equal proportions improves the fairness and reliability of group
comparisons. The balanced gender distribution enhances the external validity of the study by allowing the
findings to be generalized to both sexes. Consequently, any improvements observed after the intervention are
unlikely to be affected by gender-related differences.

Table 4. Height and Weight of Participants

Variable Yoga (Mean £+ SD) | Aerobic (Mean £ SD) | p-value

Height (cm) | 168.2 8.4 1675+ 7.9 0.741

Weight (kg) | 64.8 £ 8.2 65.5+8.6 0.782

Table 4 compares the baseline anthropometric characteristics of the participants. The average height and weight
of the Yoga and Aerobic Training Groups were statistically comparable, with p-values greater than 0.05. This
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indicates that no significant differences existed between the groups before the intervention. Similar
anthropometric characteristics are important because body size and body weight may influence flexibility,
postural control, and physical performance. The absence of significant differences confirms that both groups
were physically comparable at baseline. Therefore, improvements in flexibility and balance observed after the
intervention can reasonably be attributed to the respective exercise programs rather than differences in
participants' physical characteristics.

Table 5. BMI Comparison

Group | Mean BMI £ SD | t-value | p-value

Yoga 229+2.1

Aerobic | 23.3+23 0.71 0.481

Table 5 presents the comparison of Body Mass Index (BMI) between the Yoga and Aerobic Training Groups
before the intervention. The mean BMI values were 22.9 + 2.1 kg/m? and 23.3 + 2.3 kg/m?, respectively, with no
statistically significant difference (p = 0.481). Both groups were within the normal BMI range, indicating that
participants had comparable body composition at baseline. Since BMI can influence mobility, flexibility, and
balance performance, equivalent BMI values ensure that the intervention effects are not confounded by
differences in body weight status. Thus, baseline BMI comparability strengthens the validity of subsequent
comparisons.

Table 6. Pre-test Flexibility Scores (Sit and Reach Test)

Group | Mean £ SD (cm) | t-value | p-value

Yoga 24.5+3.6

Aerobic | 242+3.4 0.33 0.742

Table 6 presents the baseline flexibility scores measured using the Sit and Reach Test. The Yoga Group recorded
a mean score of 24.5 + 3.6 cm, while the Aerobic Training Group achieved 24.2 + 3.4 cm. Statistical analysis
revealed no significant difference between the groups (p = 0.742). This finding indicates that both groups
possessed similar flexibility levels before beginning the intervention. The absence of baseline differences
demonstrates successful randomization and provides a reliable foundation for assessing the effectiveness of yoga
and aerobic training. Consequently, changes observed in post-test flexibility scores can be attributed to the
intervention rather than pre-existing differences.

Table 7. Post-test Flexibility Scores

Group | Mean = SD (cm) | t-value | p-value

Yoga 31.8+3.1

Aerobic | 28.7+3.5 3.62 <0.001*

*Significant at p <0.05

Table 7 demonstrates the post-intervention flexibility scores. The Yoga Group achieved a significantly higher
mean flexibility score (31.8 = 3.1 cm) than the Aerobic Training Group (28.7 £ 3.5 cm), with the difference being
statistically significant (p <0.001). These findings indicate that both interventions improved flexibility; however,
yoga was considerably more effective. The superior improvement in the Yoga Group may be attributed to
sustained stretching, controlled movements, and regular practice of flexibility-oriented postures. These results
support the inclusion of yoga in exercise programs designed to enhance joint mobility and muscular flexibility.
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Table 8. Pre-test Balance Scores (Stork Balance Test)

Group | Mean = SD (Seconds) | t-value | p-value
Yoga 243 +45
Aerobic | 24.0 +4.7 0.25 0.805

Table 8 presents the baseline balance performance of both groups using the Stork Balance Test. The Yoga Group
recorded a mean score of 24.3 & 4.5 seconds, while the Aerobic Training Group scored 24.0 + 4.7 seconds. No
statistically significant difference was observed (p = 0.805), indicating equivalent balance ability before the
intervention. This similarity confirms that the groups were comparable at baseline, thereby strengthening the
validity of subsequent comparisons.

Table 9. Post-test Balance Scores

Group | Mean + SD (Seconds) | t-value | p-value

Yoga 36.5+4.8

Aerobic | 31.2+4.9 4.21 <0.001*
*Significant at p < 0.05

Table 9 reveals significant improvements in balance following the intervention. The Yoga Group achieved a
mean balance score of 36.5 &+ 4.8 seconds, compared with 31.2 + 4.9 seconds in the Aerobic Training Group.
The difference was statistically significant (p < 0.001), indicating that yoga produced greater improvements in
static balance. These results may be explained by yoga's emphasis on balance postures, neuromuscular
coordination, proprioception, and core muscle activation. Therefore, yoga appears to be more effective than
aerobic training in enhancing postural stability.

Table 10. Within Yoga Group Comparison (Paired t-test)

Variable Pre-test | Post-test | Mean Difference | t-value | p-value
Flexibility (cm) | 24.5+3.6 | 31.8£3.1 | 7.3 11.52 | <0.001*
Balance (sec) 243+45|365+4.8 | 122 12.74 | <0.001*

Table 10 compares the pre-test and post-test scores within the Yoga Group. Significant improvements were
observed in both flexibility and balance following the eight-week intervention (p < 0.001). Flexibility increased
by 7.3 cm, while balance improved by 12.2 seconds. The large t-values indicate a strong training effect. These
findings demonstrate that regular yoga practice effectively enhances joint mobility, muscular flexibility,
neuromuscular coordination, and postural stability. The results highlight yoga as a comprehensive exercise
modality capable of improving multiple components of physical fitness.

Table 11. Within Aerobic Group Comparison (Paired t-test)

Variable Pre-test Post-test | Mean Difference | t-value | p-value
Flexibility (cm) | 24.2 +3.4 | 28.7+3.5 | 4.5 8.14 <0.001*
Balance (sec) 240+4.7|31.2+49 |72 9.21 <0.001*
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Table 11 presents the pre- and post-intervention comparison for the Aerobic Training Group. Significant
improvements were observed in both flexibility and balance (p < 0.001). Flexibility improved by 4.5 cm, while
balance increased by 7.2 seconds. Although the improvements were statistically significant, they were smaller
than those observed in the Yoga Group. These findings indicate that aerobic exercise contributes positively to
physical fitness but may be less effective than yoga in developing flexibility and balance due to its primary
emphasis on cardiovascular endurance.

Table 12. Between Group Comparison (Post-test)

Variable | Yoga Aerobic | t-value | p-value

Flexibility | 31.8 +£3.1 | 28.7+3.5 | 3.62 <0.001*

Balance 36.5+4.8 |31.2+4.9|4.21 <0.001*

Table 12 compares the post-test outcomes between the Yoga and Aerobic Training Groups. Participants in the
Yoga Group achieved significantly higher flexibility and balance scores than those in the Aerobic Training Group
(p < 0.001). The findings suggest that yoga provides superior improvements in both outcome variables. The
greater effectiveness of yoga may be attributed to its integration of stretching, balance postures, controlled
breathing, and body awareness. These results support the hypothesis that yoga is a more effective intervention
for improving flexibility and balance than aerobic training.

Table 13. Percentage Improvement

Variable | Yoga (%) | Aerobic (%)
Flexibility | 29.8 18.6
Balance 50.2 30.0

Table 13 summarizes the percentage improvement achieved by both groups after the intervention. The Yoga
Group demonstrated a 29.8% improvement in flexibility and a 50.2% improvement in balance, whereas the
Aerobic Training Group showed improvements of 18.6% and 30.0%, respectively. These findings clearly
indicate that yoga produced greater relative gains in both physical fitness components. The higher percentage
improvement reflects the effectiveness of yoga's integrated approach, which simultaneously develops flexibility,
muscular control, coordination, and balance.

Table 14. Effect Size (Cohen's d)

Variable | Yoga | Aerobic | Interpretation

Flexibility | 1.32 | 0.91 Large

Balance 145 | 1.08 Large

Table 14 reports Cohen's d values for both interventions. The Yoga Group demonstrated large effect sizes for
flexibility (1.32) and balance (1.45), indicating a substantial practical impact of the intervention. The Aerobic
Training Group also exhibited large effect sizes (0.91 for flexibility and 1.08 for balance), although these values
were comparatively smaller. These findings suggest that while both interventions are effective, yoga produces
stronger and more meaningful improvements in flexibility and balance. The large effect sizes confirm that the
observed changes are not only statistically significant but also practically important.

Copyright@jijaer.org Page 224



IJAER/May-June-2026/Volume-15/Issue-3 ISSN: 2278-9677

Table 15. Summary of Hypothesis Testing

Hypothesis Statistical Test | p- Decision
value

HO1: No significant difference in flexibility between yoga and | Independent t- | <0.001 | Rejected
aerobic training test

HO2: No significant difference in balance between yoga and aerobic | Independent t- | <0.001 | Rejected

training test

HO03: No significant improvement in flexibility after yoga training | Paired t-test <0.001 | Rejected
HO4: No significant improvement in flexibility after aerobic training | Paired t-test <0.001 | Rejected
HO5: No significant improvement in balance after yoga training Paired t-test <0.001 | Rejected
HO06: No significant improvement in balance after aerobic training | Paired t-test <0.001 | Rejected

Table 15 summarizes the results of hypothesis testing. All six null hypotheses were rejected because the
corresponding p-values were less than 0.001. This indicates that both yoga and aerobic training significantly
improved flexibility and balance, while yoga produced significantly greater improvements than aerobic training.
The findings provide strong empirical evidence supporting the superiority of yoga for enhancing these specific
components of physical fitness. Overall, the study concludes that yoga is a more effective intervention than
aerobic training for improving flexibility and balance among healthy young adults, although both exercise
modalities contribute positively to physical health.

Here are the final sections of the research paper.
11. Discussion

The present study was conducted to compare the effects of yoga and aerobic training on flexibility and balance
among healthy young adults. The findings demonstrated that both exercise interventions significantly improved
flexibility and balance following the eight-week training program. However, participants in the yoga group
exhibited significantly greater improvements than those in the aerobic training group, indicating that yoga is a
more effective intervention for enhancing these specific components of physical fitness. The superior
improvement in flexibility observed among participants practicing yoga can be attributed to the sustained
stretching, controlled movements, and prolonged maintenance of various yoga postures (asanas). These practices
increase the elasticity of muscles, tendons, and connective tissues while improving joint range of motion. Unlike
aerobic exercises, which primarily emphasize continuous rhythmic movement to improve cardiovascular
endurance, yoga specifically targets muscle lengthening and joint mobility. Consequently, participants in the
yoga group achieved greater gains in the Sit and Reach Test, reflecting enhanced flexibility.

12. Conclusion

The present study compared the effectiveness of yoga and aerobic training on flexibility and balance among
healthy young adults using an eight-week experimental intervention. The results indicated that both exercise
programs significantly improved flexibility and balance; however, yoga produced substantially greater
improvements than aerobic training. Participants in the yoga group demonstrated higher post-test flexibility
scores, superior balance performance, greater percentage improvement, and larger effect sizes than those in the
aerobic training group. These findings suggest that yoga provides a comprehensive approach to improving
physical fitness by enhancing joint mobility, muscular flexibility, neuromuscular coordination, proprioception,
and postural control. Although aerobic training effectively improves overall fitness and contributes to moderate
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gains in flexibility and balance, its primary focus remains cardiovascular endurance rather than mobility and
stability. Therefore, yoga may be considered the preferred intervention when the primary objective is to improve
flexibility and balance.

13. Recommendations

Based on the findings of the present study, the following recommendations are proposed:

1.

Yoga should be incorporated into regular fitness programs to improve flexibility and balance among
healthy individuals.

Educational institutions should include structured yoga sessions in physical education curricula to
promote overall physical fitness and injury prevention.

Fitness trainers and sports coaches should integrate yoga with conventional exercise programs to
enhance athletic performance, mobility, and postural stability.

Healthcare professionals and physiotherapists may recommend yoga as a complementary intervention
for improving balance, flexibility, and functional movement in rehabilitation settings.

14. Limitations

Despite its valuable findings, the present study has several limitations:

1. The study included a relatively small sample size, which may limit the generalizability of the findings.

2. Participants were limited to healthy young adults aged 18-30 years; therefore, the results may not apply
to children, older adults, or clinical populations.

3. The intervention period was limited to eight weeks, and longer-duration training may produce different
outcomes.
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