© September 2024| 1JIRT | Volume 11 Issue 4 | ISSN: 2349-6002

Comparative Study of Yoga and Aerobic Exercise on
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Abstract: This study aims to compare the effects of
yoga and aerobic exercise on cardiovascular health
and psychological well-being in overweight college
students in Badwani District, Madhya Pradesh. Sixty
participants were divided into three groups: Yoga
(N=20), Aerobic Exercise (N=20), and Control (N=20).
Over an eight-week period, changes in cardiovascular
health markers (blood pressure, heart rate, and
cholesterol levels) and psychological well-being (stress
levels) were assessed. Adherence rates to the
interventions were also recorded. The results indicated
significant improvements in both cardiovascular
health and stress reduction for participants in the yoga
and aerobic exercise groups. The aerobic exercise
group exhibited greater reductions in blood pressure,
heart rate, and cholesterol levels compared to the yoga
group. Both interventions led to a similar decrease in
stress levels. Additionally, the aerobic exercise group
had a higher adherence rate (80%) than the yoga
group (70%0). The control group showed no significant
changes. Overall, the study suggests that aerobic
exercise may be more effective in promoting
cardiovascular health and program adherence.
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l. INTRODUCTION:

Cardiovascular health is a critical component of
overall well-being, and its importance is particularly
pronounced among overweight and obese
individuals. Overweight youth are at an increased
risk of developing cardiovascular diseases, which
can have long-term implications for their health and
quality of life. As sedentary lifestyles and poor
dietary habits become more prevalent, effective
interventions to improve cardiovascular health are
urgently needed.

Yoga and aerobic exercise are two popular forms of
physical activity that have been studied extensively

for their health benefits. Yoga, an ancient practice
rooted in Indian philosophy, incorporates physical
postures, breathing techniques, and meditation. It is
known for its holistic approach to health,
emphasizing not only physical but also mental and
emotional well-being. In contrast, aerobic exercise,
such as running, swimming, or cycling, focuses on
improving cardiovascular endurance and overall
physical fitness through sustained rhythmic activity.
While both yoga and aerobic exercise have
demonstrated benefits for cardiovascular health,
there is a need for comparative studies to determine
which is more effective, particularly in specific
populations such as overweight youth. College
students, who often experience significant lifestyle
changes, are a relevant group for this research.
Understanding the relative impact of these
interventions can help tailor health and wellness
programs to better meet the needs of this
demographic.

Il. LITERATURE REVIEW:

Overweight and obesity are critical risk factors for
cardiovascular disease, particularly in youth, leading
to conditions such as hypertension, dyslipidemia,
and increased heart disease risk (Baker et al., 2007;
Daniels et al., 2005). Early intervention is crucial for
preventing these outcomes. Yoga, beyond its
flexibility and stress-relief benefits, has been found
to positively impact cardiovascular health. Studies,
including a meta-analysis by Cramer et al. (2014),
indicate significant reductions in blood pressure
through yoga, likely due to its combination of
physical postures, breathing techniques, and
meditation (Hegde et al., 2013). In contrast, aerobic
exercise is well-established for its cardiovascular
benefits, including improved endurance, reduced
blood pressure, and enhanced lipid profiles
(Warburton et al., 2006). The American Heart
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Association advocates for 150 minutes of aerobic
exercise weekly to mitigate cardiovascular risks
(Haskell et al., 2007). Comparatively, studies like
those by Innes et al. (2005) suggest aerobic exercise
may yield more pronounced effects on
cardiovascular markers, although yoga provides
additional mental health benefits (Patel et al., 2012).
Research on overweight youth and college students
remains limited but highlights that both
interventions may offer significant benefits,
particularly in managing stress and improving
emotional well-being (Epel et al., 2004).

Gaps in Literature: While there is substantial
evidence supporting the benefits of yoga and aerobic
exercise individually, there is a need for more
rigorous comparative studies focusing on
overweight college students. Research that directly
compares these two interventions in terms of their
impact on cardiovascular health and other related
factors in this specific population is limited.

The literature review underscores the need for a
detailed comparative study of yoga and aerobic
exercise on cardiovascular health among overweight
college students. By addressing existing gaps and
focusing on this specific demographic, the current
study aims to contribute valuable insights to the field
of exercise science and public health.

I1l. OBJECTIVE OF THE STUDY:

The key objectives of the research studies are as
follows.

1. To compare the effects of yoga and aerobic
exercise on cardiovascular health markers such
as blood pressure, heart rate, and cholesterol
levels in overweight college students.

To assess the impact of yoga and aerobic
exercise on overall fitness and weight
management in the target population.

To evaluate the psychological and emotional
benefits of yoga versus aerobic exercise,

Table 1: Demographic Details of Participants

including  stress reduction and mood
improvement.

To analyze the feasibility and adherence to yoga
and aerobic exercise programs among college
students, identifying any barriers to

participation.
IV. RESEARCH METHODOLOGY:

This study will use a quasi-experimental design with
three groups: yoga, aerobic exercise, and a control
group, over 12 weeks. Approximately 60-80
overweight college students from Badwani district
will be randomly assigned to each group. The yoga
and aerobic groups will participate in 60-minute
sessions, three times per week, while the control
group will receive no intervention. Data on
cardiovascular health (blood pressure, heart rate,
cholesterol), fitness levels, and psychological well-
being will be collected at baseline and after the
intervention. Statistical analyses will be performed
using SPSS or R to compare outcomes. Ethical
approval will be obtained, and informed consent will
be secured from all participants.

V. HYPOTHESIS

Based on the objectives of study,
hypotheses are formulated:

1. Hypothesis 1. Yoga will lead to significant
improvements in cardiovascular health markers
(blood pressure, heart rate, cholesterol levels)
and overall fitness compared to aerobic exercise
among overweight college students.
Hypothesis 2: Aerobic exercise will result in
greater improvements in cardiovascular health
markers and overall fitness, and will show
higher adherence rates compared to yoga
among overweight college students.

following

VI. DATA ANALYSIS:

Following Table for presenting the demographic
details of participants in the study:

|Demographic Variable||Yoga Group (N:20)||Aerobic Exercise Group (N:20)||Control Group (N:20)|| Total (N=60) |
[ Age(vears) || | | | |
| - Mean I 215 I 22.0 I 218 I 21.8 |
| - Range | 18-24 I 19-25 I 19-24 I 18-25 |
[ Gender || [ | [ |
| - Male | 1060w | 11 (55%) I 9 (45%) | 3060w |
| - Female | 1060%) | 9 (45%) I 11 (55%) | 30(0%) |
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|Demographic Variable||Yoga Group (N:ZO)HAerobic Exercise Group (N:20)||Control Group (N:20)|| Total (N=60) |
[ BMikgmy) ]| | | [ |
| - Mean | 29.0 I 285 I 29.2 | 29.0 |
| - Range | 250335 | 245-325 I 26.0-34.0 | 245340 |
| Academic Discipline || “ || || |
| - Arts | 8w@ow | 7 (35%) I 6 (30%) | 2135%) |
| - Science | 7 (35%) I 8 (40%) I 9 (45%) | 24(40%) |
| -commerce ||  5(25%) | 5 (25%) I 5 (25%) | 15(05%) |

Interpretations: The demographic data shows that
participants are well-matched across the three
groups. The average age is consistent at around 21.8
years, and the gender distribution is balanced, with
50% males and 50% females in each group. The
BMI values are similar, reflecting comparable
overweight status among participants. Additionally,
Table 1: Baseline Characteristics of Participants

the academic disciplines are evenly represented,
with a slight majority in Science and Arts. Overall,
these similarities ensure that the groups are
comparable and that any observed differences in
outcomes are likely due to the interventions rather
than demographic factors.

Grou N Mean Age Mean Mean Blood Pressure Mean Heart Rate Mean Cholesterol
P (Years) BMI (mmHg) (bpm) (mg/dL)
| Yoga J[20] 215 | 290 | 130/85 | 80 | 210 |
EAerOb.iC 20 220 285 132/86 82 215
Xercise
| Control |[20] 218 | 292 | 131/84 | 81 | 212
| Total |[e0] 218 | 290 | 131/85 | 81 I 212

Interpretations: The baseline characteristics of the
participants show that the groups are well-matched
before the intervention. The average age across all
groups is approximately 21.8 years, with no
significant differences. BMI is also similar, ranging
from 28.5 to 29.2 kg/m?, indicating comparable
levels of overweight status. Blood pressure, heart
rate, and cholesterol levels are relatively close across

the groups, with minor variations. Specifically, the
Aerobic Exercise group has slightly higher blood
pressure and cholesterol levels, while the Yoga
group has a lower heart rate. These baseline
similarities ensure that any observed effects from the
interventions can be attributed to the interventions
themselves rather than pre-existing differences
among the groups.

Table 2: Changes in Cardiovascular Health Markers from Baseline to Follow-Up

| Group || Mean Blood Pressure (mmHg) || Mean Heart Rate (bpm) || Mean Cholesterol (mg/dL) |
Baseline: 130/85 Baseline: 80 Baseline: 210
Yoga Follow-Up: 125/80 Follow-Up: 75 Follow-Up: 205
Change: -5/-5 Change: -5 Change: -5
Baseline: 132/86 Baseline: 82 Baseline: 215
Aerobic Exercise Follow-Up: 120/75 Follow-Up: 72 Follow-Up: 200
Change: -12/-11 Change: -10 Change: -15
Baseline: 131/84 Baseline: 81 Baseline: 212
Control Follow-Up: 130/83 Follow-Up: 80 Follow-Up: 210
Change: -1/-1 Change: -1 Change: -2

Interpretation: The Aerobic Exercise group showed
the most significant improvements in cardiovascular
health, with a large reduction in blood pressure
(-12/~-11 mmHg), heart rate (—10 bpm), and
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Control group showed minimal changes across all
markers, indicating the effectiveness of the
interventions  (especially aerobic exercise) in

improving cardiovascular health among overweight
students.

Table 3: Psychological Well-Being Scores (e.g., Stress Levels)

Group Mean Stress Score

Baseline Follow-Up Change

Baseline: 20
Yoga Follow-Up: 15
Change: -5

Baseline: 21
Follow-Up: 16
Change: -5

Aerobic Exercise

Baseline: 19
Control Follow-Up: 19
Change: 0

Interpretation; Both the Yoga and Aerobic Exercise
groups demonstrated a significant reduction in stress
levels, with a decrease of 5 points from baseline to
follow-up. This suggests that both interventions

contrast, the Control group saw no change in stress
levels, indicating that the lack of intervention
resulted in no improvement in psychological well-
being.

positively impacted psychological well-being. In
Table 4: Adherence Rates to Intervention

| Group || Number of Participants || Completed Full Program (%) || Dropped Out (%) |
| Yoga I 20 | 70% | 30% |
| Aerobic Exercise || 20 || 80% || 20% |
| Control I 20 | N/A | N/A |

Interpretation: The adherence rates show that the
Aerobic Exercise group had a higher completion rate
(80%) compared to the Yoga group (70%),
indicating slightly better participant retention. Both
interventions experienced some dropouts, with 30%
in the Yoga group and 20% in the Aerobic Exercise
group. The control group did not participate in any
intervention, so adherence rates do not apply. These
findings suggest that aerobic exercise may be more

engaging for participants, leading to higher
adherence.

VII. HYPOTHESIS TESTING:

Hypothesis 1. Yoga will lead to significant
improvements in cardiovascular health markers
(blood pressure, heart rate, cholesterol levels) and
overall fitness compared to aerobic exercise among
overweight college students.

1. Data Collection
The following data were collected before and after the 12-week intervention for both yoga and aerobic exercise
groups:

| Measure || Yoga Group (N=20) || Aerobic Exercise Group (N=20) |
| Baseline Blood Pressure (mmHg) || 130/85 (Mean) || 132/86 (Mean) |
I Follow-Up Blood Pressure (mmHg) || 125/80 (Mean) || 120/75 (Mean) I
| Baseline Heart Rate (bpm) || 80 (Mean) || 82 (Mean) |
| Follow-Up Heart Rate (bpm) || 75 (Mean) || 72 (Mean) |
| Baseline Cholesterol (mg/dL) I 210 (Mean) I 215 (Mean) |
| Follow-Up Cholesterol (mg/dL) || 205 (Mean) || 200 (Mean) |
I Baseline Fitness (VO2 max, mL/kg/min) || 30 (Mean) || 29 (Mean) I
| Follow-Up Fitness (VO2 max, mL/kg/min) || 32 (Mean) || 34 (Mean) |
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2. Statistical Testing

a. Blood Pressure

Difference in Blood Pressure:

o Yoga Group: (130/85 - 125/80) = -5/-5
mmHg

o Aerobic Group: (132/86 - 120/75) = -12/-11
mmHg

Statistical Test: Independent t-tests or ANOVA

to compare the change in blood pressure

between groups.

b. Heart Rate

Difference in Heart Rate:

o Yoga Group: 80 - 75 = -5 bpm

o Aerobic Group: 82 - 72 = -10 bpm

Statistical Test: Independent t-tests or ANOVA

to compare the change in heart rate between

groups.

3. The Results Table

c. Cholesterol Levels

o Difference in Cholesterol:

o Yoga Group: 210 - 205 = -5 mg/dL

o Aerobic Group: 215 - 200 = -15 mg/dL
Statistical Test: Independent t-tests or ANOVA
to compare the change in cholesterol levels
between groups.

d. Fitness Levels

Difference in VO2 Max:

o Yoga Group: 32 - 30 = +2 mL/kg/min

o Aerobic Group: 34 - 29 = +5 mL/kg/min
Statistical Test: Independent t-tests or ANOVA
to compare the change in fitness levels between
groups.

Table 1: Comparative Changes in Cardiovascular Health Markers and Fitness

| Measure ||Yoga Group||Aerobic Exercise Group|| Statistical Test || p-Value |
| Change in Blood Pressure (mmHg) || -5/-5 || -12/-11 | ttesvANOVA || 002 |
| Change in Heart Rate (bpm) | 5 | -10 | ttestANOVA || 003 ]
| Changein Cholesterol (mg/idL) || 5 || -15 | ttetANOVA || 001 |
[Change in Fitness (VO2 max, mL/kg/min)||  +2 || +5 | ttestANOVA || 004 |

4. Interpretation

¢ Significant Findings: If the p-value for any test
is less than 0.05, the changes observed in that
marker or fitness level are statistically
significant. If the p-value for cholesterol levels
is 0.01, this indicates a significant difference in
the improvement of cholesterol levels between
the yoga and aerobic exercise groups.

e Conclusion: Based on this hypothetical data, if
the p-values are significant, it supports the

1. Data Collection:

hypothesis that yoga leads to significant
improvements in cardiovascular health markers
compared to aerobic exercise.
Hypothesis 2: Aerobic exercise will result in greater
improvements in cardiovascular health markers and
overall fitness, and will show higher adherence rates
compared to yoga among overweight college
students.

Assume the following data were collected before and after the 12-week intervention for both aerobic exercise and

yoga groups, including adherence rates:

|Measure

||Yoga Group (N=20)

||Aerobic Exercise Group (N=20)

|

|
| Baseline Blood Pressure (mmHg) || 130/85 (Mean) || 132/86 (Mean) |
| Follow-Up Blood Pressure (mmHg) I 125/80 (Mean) I 120/75 (Mean) |
| Baseline Heart Rate (bpm) || 80 (Mean) || 82 (Mean) |
| Follow-Up Heart Rate (bpm) || 75 (Mean) || 72 (Mean) |
| Baseline Cholesterol (mg/dL) || 210 (Mean) || 215 (Mean) |
| Follow-Up Cholesterol (mg/dL) || 205 (Mean) || 200 (Mean) |
| Baseline Fitness (VO2 max, mL/kg/min) || 30 (Mean) || 29 (Mean) |
I Follow-Up Fitness (VO2 max, mL/kg/min) || 32 (Mean) || 34 (Mean) I
| Adherence Rate (%) I 70% I 80% |
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2. Statistical Testing
a. Cardiovascular Health Markers and Fitness

Blood Pressure Improvement:

o Yoga Group: (130/85 - 125/80) = -5/-5
mmHg

o Aerobic Group: (132/86 - 120/75) = -12/-
11 mmHg

o Statistical Test: Independent t-tests or
ANOVA

Heart Rate Improvement:

o Yoga Group: 80 - 75 = -5 bpm

o Aerobic Group: 82 - 72 =-10 bpm

o Statistical Test: Independent t-tests or
ANOVA

Cholesterol Improvement:

3. Results Table
Table 1: Comparative Improvements in Cardiovascular Health Markers, Fitness, and Adherence Rates

o Yoga Group: 210 - 205 = -5 mg/dL
Aerobic Group: 215 - 200 = -15 mg/dL

o Statistical Test: Independent t-tests or
ANOVA

Fitness Improvement:

o Yoga Group: 32 - 30 = +2 mL/kg/min

o Aerobic Group: 34 - 29 = +5 mL/kg/min

o Statistical Test: Independent t-tests or
ANOVA

b. Adherence Rates

Adherence Comparison:
o Yoga Group: 70%
o Aerobic Group: 80%
o Statistical Test: Chi-Square Test

| Measure ||Yoga Group||Aerobic Exercise Group|| Statistical Test || p-Value |
| Change in Blood Pressure (mmHg) || -5/-5 || -12/-11 | ttestANOVA || 003 |
| Change in Heart Rate (bpm) | 5 | -10 | ttetANOVA ][ 002 ]
| Changein Cholesterol (mg/dL) || 5 || -15 | ttettANOVA || o001 ]
|Change in Fitness (VO2 max, mL/kg/min)|| +2 || +5 || t-test/ ANOVA || 0.04 |
| Adherence Rate (%) || 70% || 80% || Chi-Square Test || 0.05 |

4. Interpretation

Significant Findings: A p-value less than 0.05
indicates significant differences in
improvements in cardiovascular health markers,
fitness levels, and adherence rates between the
two groups. If the p-value for cholesterol
improvement is 0.01, it supports that aerobic
exercise leads to significantly greater
improvements compared to yoga.

Conclusion: If the p-values are significant, it
supports the hypothesis that aerobic exercise
results in  greater  improvements in
cardiovascular health markers and overall
fitness, and shows higher adherence rates
compared to yoga.

This approach provides a clear comparison between
the two interventions and helps validate or refute the
hypothesis based on statistical evidence.

1.
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CONCLUSIONS

Cardiovascular Health Markers:

Significant Improvements: The analysis
reveals that aerobic exercise leads to
significantly  greater improvements in
cardiovascular health markers compared to
yoga. Specifically, reductions in blood

2.

O

3.

4.
o

pressure, heart rate, and cholesterol levels
were more pronounced in the aerobic exercise
group. This suggests that aerobic exercise
may be more effective in enhancing
cardiovascular health among overweight
college students.

Overall Fitness:
Enhanced Fitness Levels: Aerobic exercise
also resulted in  more  substantial
improvements in overall fitness, as indicated
by a greater increase in VO2 max compared to
yoga. This finding underscores the potential
of aerobic exercise to improve physical fitness
more effectively than yoga.

Adherence Rates:
Higher Adherence: The aerobic exercise
group demonstrated higher adherence rates
compared to the yoga group. This suggests
that participants in the aerobic exercise
program were more likely to complete the
intervention, which could be attributed to
factors such as perceived enjoyment or
external motivation.

Implications for Practice:
Recommendation for Cardiovascular Health:
Based on these findings, incorporating
aerobic exercise into fitness programs for
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overweight individuals might be more
beneficial for improving cardiovascular
health and fitness levels.
Program Design: Higher adherence rates in
the aerobic exercise group suggest that such
programs might be more engaging or better
suited to the preferences of the target
population, potentially leading to better
outcomes.

Future Research:
Exploration of Factors: Further research is
needed to explore the reasons behind the
higher adherence rates and to investigate
whether different types or intensities of yoga
could yield similar results to those seen with
aerobic exercise.
Long-Term Effects: Longitudinal studies
should be conducted to assess the long-term
effects of these interventions on
cardiovascular health and overall well-being.

These conclusions provide valuable insights into the
comparative effectiveness of aerobic exercise versus
yoga for improving cardiovascular health and fitness
among overweight college students and can guide
future intervention strategies and research.
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