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Abstract — Probiotics have many beneficial effects, from
preventing diseases to improving general well-being, which
adds them as powerful performance enhancers and increases
oxygen saturation. This study investigates the relationship
between the effects of probiotics and oxygen saturation as
well as athletic performance among female athletes between
the ages of 17 and 23 years at Vanita Vishram Woman's
University. A total of 110 actively participating sportswomen
were included in a cross-sectional experimental study. With
the use of a structured questionnaire, the information on
demographic details, dietary patterns, and anthropometric
measurements, oxygen saturation readings were taken both
before and after athletic events. To relate the assumption of
probiotic intake of performance variables, the Mann-Whitney
and Wilcoxon tests were used. Results indicate that probiotic
drink may influence oxygen saturation positively and perhaps
therefore, whether it affects endurance and recovery more
generally or overall performance. The physiological
responses of the participants with continuous intake of
probiotics were revealed to have improved; supporting the
hypothesis that gut microbiota is vital to efficient sports
performance. The findings highlight the need for further
research into probiotic supplementation as a natural and non-
invasive strategy to enhance athletic outcomes. It is
recommended that future studies employ larger sample sizes
with longer intervention periods, while controlling dietary
intake to establish a stronger scientific basis for probiotics as
athletic performance enhancers. This research adds to the
growing evidence supporting the role of probiotics in sports
nutrition and exercise physiology.
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. INTRODUCTION

A. The Role of Nutrition, Gut Microbiota, and Probiotics in
Athletic Performance

Nutrition is essential in promoting growth and development,
maintaining health, and preventing diseases especially when
it comes to eating highly processed foods [1]. The human
gastrointestinal (Gl) tract has more microbial cells than the
number of cells in the human body and these cells greatly
impact the body’s inflammatory status and nutritional intake
[2]. A highly diverse and balanced gut microbiota is
beneficial for physiological functions including immune
modulation, metabolic function, and cognitive performance

[3].

The diet, antibiotic use, and genetics influence the
composition of gut microbiota, and disruption to microbial
diversity can lead to pathological conditions, including
obesity and metabolic disorders [4]. Nutrition and movement
act synergistically to improve musculoskeletal health, body

composition and cognitive functioning and to prevent
metabolic diseases such as obesity, diabetes, and
cardiovascular disease [5].

B. Gut Microbiota and Athletic Performance

Athletes rely on quality nutrition to support their
performance, and recent studies have shown that gut
microbiota plays an important role in this process. Microbiota
impacts metabolism, glycogen storage, muscle function, and
even cognitive endurance. This is a reminder that "fueling
your microbes" is a focus of the science of sports nutrition
[6]. Changing your diet for sports or gut health can affect gut
microbes, which influence athletic performance.

Exercise affects the gut microbiota by enhancing
bacterial diversity, increasing immune function, and affecting
barrier function, which is beneficial for health and sports
performance [7]. However, extreme or extended exercise can
suppress the immune response and dysregulate psychological
aspects like anxiety and stress [8]. A well-balanced exercise
progression, in conjunction with proper nutrition, can help
address these negatively impacted aspects of the gut-
microbiota-brain axis.

C. Role of Probiotics in Sports Performance

Probiotics are live microorganisms that confer health benefits
to the host when given in adequate amounts (FAO/WHO,
2002) and have been studied extensively about the health of
the gut. Clinical trials identify that probiotics have a role in
managing gastrointestinal disorders, obesity, insulin
homeostasis, and immune function [9]. Many fermented
foods supplemented with Lactobacillus, Bifidobacterium and
other lactic acid bacteria, have been well-documented to
provide health benefits [10].

In athletes, probiotics enhance endurance, mitigate
inflammation, and promote recovery from fatigue related to
exercise [11]. Probiotics also communicate with the brain
through neurotransmitters such as serotonin and GABA,
modulating the stress response and improving mental
resilience [12]. Probiotic supplementation has been shown to
lessen the intensity of exercise-induced Gl disturbances and
enhance immune defences against infections [13].

Dietary habits can affect microbial composition,
with the consumption of macronutrients affecting specifically
defined bacteria. A balanced diet containing some proteins,
fibre, and healthy fat improves the gut environment and
positively influences sports performance in athletes [14].

D. Market Growth and Applications of Probiotics

There has been an increase in the interest and use of
probiotics in sports nutrition, with many commercial products
available in capsules, powders and liquids, as well as
functional foods (e.g., yogurt, nutrition bars) [15]. Further, it
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has been shown in studies that the consumption of probiotics
increases microbial diversity, has positive effects on gut
health, and improves metabolic efficiency, which are all
important for athletic performance and recovery [16].

Given the intricate relationship between gut
microbiota, nutrition, and exercise, continued research is
necessary to explore personalized probiotic strategies for
optimizing athletic performance.

Il. MATERIALS AND METHODOLOGY

The study conducted was a cross-sectional, experimental, and
survey-based study involving 110 female participants aged
17-23 years from Vanita Vishram Women's University
(VVWU) in Surat, Gujarat. The research focused on
assessing the effects of probiotics on oxygen saturation and
athletic performance. The participants were divided into two
age groups: 17-20 years (undergraduate) and 21-23 years
(postgraduate). The study took place between June 2024 and
April 2025, and data collection was done through a self-
structured questionnaire completed a day before the
participants' sports events.

The sampling method used was non-probability
sampling, with a before-and-after approach. Inclusion criteria
included females aged 17-23, active in sports, without
injuries, and with no cardiovascular health problems.
Excluded participants included those outside the age range,
males, non-sport participants, individuals with injuries, or
those with cardiovascular conditions.

Data collection involved gathering demographic
details, anthropometric measurements (height, weight, and
BMI), and dietary patterns through meal frequency tables.
The BMI categories ranged from underweight (<18.5 kg/m?)
to obese class Il (>40 kg/m2). Nutritional assessment
included a structured dietary questionnaire to track meal
frequency and eating-out habits.

— we.lght (k%)
Height (m~)
Body Mass Index(kg/m?2) Value
<185 Underweight
18.5-24.9 Normal
25-29.9 Overweight
30-34.9 Obese Class |
35-39.9 Obese Class Il
> 40 Obese Class Il

Table 1: BMI Ranges and categories

A validated questionnaire on probiotics and their
effects on athletic performance was first reviewed by a
subject supervisor and tested in a pilot study with 15
participants. The data was analyzed using MS Excel and
SPSS software, with descriptive statistics (mean, percentage,
and frequency calculations) and inferential statistics (Mann-
Whitney and Wilcoxon tests) to compare and analyse
associations between different groups.

I1l. RESULTS AND DISCUSSION

The study analyzed demographic, anthropometric, physical
activity, and dietary data among 110 female participants aged
17-23 years from Vanita Vishram Women's University. The
majority (70%) belonged to the 17-20 age groups, and all

participants were female. Most students were from the School
of Science and Technology (SST), indicating higher
participation from this discipline.

Anthropometric measurements revealed an average
height of 156.37 cm, weight of 48.44 kg, and BMI of 19.86
ka/m2. While 55% had normal BMI, 41% were underweight,
and 4% were overweight, raising potential concerns about
nutritional adequacy. Regarding physical activity, 62%
engaged in workouts, with 37% exercising three times a
week, while 18% worked out daily. Cardio workouts were the
most popular (33%), followed by strength training (21%) and
agility workouts (8%).

Dietary recall indicated that 84% of participants did
not eat before workouts, which may impact their
performance. Additionally, 54% ate outside food sometimes,
while only 4% never did. Meal frequency data showed that
50% ate three meals per day, while 5% consumed only one
meal per day, raising concerns about adequate nutrition.

The Mann-Whitney U test analyzed oxygen levels
across age groups and found no significant difference (p =
0.255), suggesting that age did not impact oxygen levels. The
Wilcoxon Signed-Rank test found no significant change in
oxygen levels before and after exercise (p = 0.146) but
showed a significant change in pulse rate (p = 0.009),
indicating a measurable cardiovascular response to exercise.

In conclusion, while most participants maintained a
normal BMI and engaged in physical activity, concerns about
underweight prevalence, dietary habits, and meal timing
suggest the need for targeted nutritional and fitness
interventions to promote overall well-being among students.

IV. SUMMARY AND CONCLUSION

This study investigated the effects of probiotics on oxygen
saturation levels and athletic performance in young female
athletes aged 17-23 from Vanita Vishram Women’s
University, with 110 participants. Various statistical
methods, including the Wilcoxon Signed-Rank Test and
Mann-Whitney U test, were used for analysis.

The research was structured into five key sections:
Introduction, Literature Review, Materials & Methods,
Results & Discussion, and Summary & Conclusion. The
literature review examined how probiotics support gut health,
nutrient absorption, immune function, and exercise recovery,
highlighting their role in reducing inflammation and
oxidative stress. The study used a non-probability sampling
method with a before-and-after approach to assess oxygen
saturation and pulse rate. Anthropometric data, dietary
patterns, and physical activity levels were also recorded.

Key findings showed that 70% of participants were
in the 17-20 age group and 30% in the 21-23 age groups. BMI
distribution indicated that 55% had a normal BMI, 41% were
underweight, and 4% were overweight. Among the
participants, 62% engaged in regular workouts, with cardio
(33%) being the most preferred activity, followed by strength
training (21%). Dietary analysis revealed that 84% of
participants did not eat before workouts, and 54% consumed
outside food occasionally.

The Wilcoxon Signed-Rank Test found a
statistically significant decrease in pulse rate (p = 0.009) post-
probiotic intake, suggesting improved cardiovascular
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efficiency. However, oxygen saturation levels remained
unchanged (p = 0.146), implying that probiotics did not
directly affect oxygen levels. The Mann-Whitney U test (p =
0.255) confirmed that age was not a significant factor in
oxygen variation, suggesting that probiotic effects were
independent of age.

V. CONCLUSION

The study concluded that probiotics improve cardiovascular
efficiency by lowering pulse rate, enhancing endurance and
recovery. However, they did not significantly impact oxygen
saturation levels, possibly due to factors like lung capacity
and iron levels, which were not controlled in this study.
Probiotics contribute to gut health, immune function, and
metabolic efficiency, supporting athletic performance.

VI. STATISTICAL ANALYSIS

A. Correlation For Variables

1) Mann — Whitney test for Age and Oxygen variables

The Mann-Whitney U test is a non-parametric statistical test
used to determine whether there is a significant difference
between the distributions of two independent groups. It is
often used when the data does not meet the assumptions of a
t-test, such as normality.

02B
Mann-Whitney U 1100.000
Wilcoxon W 4103.000
Z -1.139
Asymp. Sig. (2-tailed) .255

Table 2: Mann-Whitney Statistical test

The Mann-Whitney U test is being used to compare
the "O2B" scores between two different age groups: 17-20
years old and 21-23 years old. The results provided suggest
the following:
2) Test Statistics:
These values are the key results from the Mann-Whitney U
test.

— Mann-Whitney U = 1100.000: This is the U statistic,
representing the number of times a score in one
group is ranked lower than a score in the other
group.

—  Wilcoxon W = 4103.000: This is the sum of ranks
for the group with the smaller sample size (here, the
"17-20 years" group).

— Z = -1.139: This is the Z-score, which is a
standardized version of the U statistic, used to assess
how extreme the observed U statistic is. The Z-score
corresponds to the distance from the mean of the
distribution of U under the null hypothesis,
expressed in standard deviations.

— Asymp. Sig. (2-tailed) = 0.255: This is the p-value,
which tests the null hypothesis (that there is no
difference between the two groups). Since the p-
value is 0.255, which is greater than the commonly
used significance level of 0.05. There is no
statistically significant difference between the two
age groups in their "O2B" scores.

3) Conclusion:
The Mann-Whitney U test indicates that there is no
significant difference between the two age groups (17-20
years old and 21-23 years old) in terms of their "O2B" scores,
based on the p-value of 0.255, which is greater than the usual
threshold of 0.05.
4) Wilcoxon test for before and after oxygen level and before
and after pulse rate variables
—  Wilcoxon test for variables
The Wilcoxon test is a non-parametric statistical test
used to compare two related or matched groups. It is
often used when the data cannot be assumed to be
normally distributed.

N Mean | Sum of
Rank Ranks
Negative
Ranks | 25(8) | 24.82 | 62050
OXYGA — Positive
OXYGNB Ranks | 31(®) | 3147 | 975.50
Ties 16(c)
Total 72

Table 3: Test for Oxygen variables

a) OXYGENA < OXYGENB

b) OXYGENA > OXYGENB

c) OXYGENA = OXYGENB

— Negative Ranks (25): There are 25 pairs where
OXYGENA is less than OXYGENB, and the mean
rank of these pairs is 24.82.

— Positive Ranks (31): There are 31 pairs where
OXYGENA is greater than OXYGENB, and the
mean rank of these pairs is 31.47.

—  Tied Pairs (16): There are 16 pairs where there is no
significant difference between OXYGENA and

OXYGENB.
OXYGENA - OXYGENB
Z -1.454(a)
Asymp. Sig. (2-tailed) 146

Table 4: Statistical Analysis of before and after oxygen level

The Z-value of -1.454 suggests that the difference
between OXYGENA and OXYGENB does not deviate
dramatically from what we would expect under the null
hypothesis (ho difference).

The p-value of 0.146 is larger than the standard
threshold of 0.05, meaning that we do not reject the null
hypothesis. There is no significant difference between
OXYGENA and OXYGENB.

N Mean Sum of
Rank Ranks
Negative
Ranks | 23(@) | 35.80 | 82350
PULSEA - Positive
PULSEB Ranks | 48(0) | 36.09 | 1732.50
Ties 1(c)
Total 72

Table 5: Statistical Analysis of before and after pulse rate
a) PULSEA < PULSEB
b) PULSEA > PULSEB
c) PULSEA =PULSEB
— Negative Ranks (23 pairs): There are 23 pairs where
PULSEA is less than PULSEB. The mean rank for
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these pairs is 35.80, and the total of their ranks is
823.50.

— Positive Ranks (48 pairs): There are 48 pairs where
PULSEA is greater than PULSEB. The mean rank
for these pairs is 36.09, and the total of their ranks is
1732.50.

— Tied Pairs (1 pair): There is 1 pair where PULSEA
equals PULSEB, and no ranks are assigned to this
pair.

The Wilcoxon Signed-Rank Test results indicate
that PULSEA is generally greater than PULSEB, with a
higher number of positive differences than negative
differences.

PULSEA - PULSEB
Z -2.604(a)
Asymp. Sig. (2-tailed) .009
Table 6: Statistical analysis of p-value for before and after
oxygen level

The Z-value of -2.604 indicates that the difference
between PULSEA and PULSEB is significant and is not
likely due to random chance.

The p-value of 0.009 is less than 0.05, which
confirms that the observed difference between the two groups
is statistically significant.

Since the p-value is low (less than 0.05), we can
conclude that PULSEA and PULSEB are significantly
different from each other.
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