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Message from IISM Directors

Dear Esteemed Readers,

It is with great pleasure that | present to you the findings of our ground-breaking study, "Unveiling Horizons:
Indian Athletes' Perspectives on Sports Science and Technology.” At the International Institute of Sports and
Management, we embarked on this journey with a profound commitment to understanding the intricate
dynamics between athletes and the ever-evolving landscape of sports science and technology.

As Founder and Director, witnessing the culmination of this comprehensive endeavour is truly gratifying. This
report encapsulates not only the diligent efforts of our research team but also the invaluable contributions of
the athletes who generously shared their insights. Through meticulous exploration, we aim to provide stake-
holders in the sports community with a nuanced understanding of the challenges, triumphs, and aspirations
that shape the intersection of athleticism and technological advancement.

In a rapidly evolving sporting ecosystem, the insights gleaned from this study are poised to pave the way for
informed decisions, strategic interventions, and a holistic approach to the integration of sports science and
technology in India. | extend my heartfelt gratitude to all who have contributed to this endeavour, and | hope
that this report serves as a guiding beacon for future endeavours in the realm of sports excellence.

Warm regards,

Shri Nilesh Kulkarni and Mrs. Rasika Kulkarni
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EXECUTIVE SUMMARY

In the extensive survey exploring the perspectives of Indian athletes on the integration of sports science and
technology, our findings reveal a landscape marked by a prevailing positive sentiment toward the adoption of
advanced technological tools. Impressively, over 80% of the surveyed athletes express a favourable view,
endorsing the use of sports technology in their training and performance enhancement endeavours. Notably,
wearable devices and performance analytics tools emerge as widely embraced, contributing significantly to
heightened training precision and personalized performance insights.

What sets this survey apart is its longitudinal dimension, conducted meticulously from 2020 to the present.
This temporal span allows us to capture the dynamic evolution of athletes' perspectives, offering a nuanced
understanding of their adaptability to the ever-changing technological landscape. Athletes report tangible
improvements in various performance metrics, attributing their progress directly to the personalized training
programs informed by sports science data.

However, amidst the positive sentiments, the survey sheds light on critical challenges that athletes face in this
rapidly evolving technological era. Ethical concerns, voiced by approximately 45% of participants, underscore
the need for clear guidelines and regulations governing the ethical use of technology in sports. Additionally, the
survey identifies disparities in technology access, especially among athletes from underprivileged back-
grounds, emphasizing the imperative of ensuring equitable opportunities.

To address these challenges and capitalize on the potential benefits of sports technology, our recommenda-
tions include comprehensive educational initiatives, the development and dissemination of clear ethical guide-
lines, efforts to bridge technology access disparities, increased government support for sports technology
research, and the establishment of mechanisms for continuous engagement with athletes.

While this survey provides invaluable insights, it is essential to acknowledge its limitations, including potential
selection bias and the cross-sectional nature of the research. Despite these considerations, the survey stands
as a foundational resource, offering nuanced perspectives and strategic recommendations that can inform
and shape the trajectory of sports technology in India. For a detailed exploration of the survey's methodology
and deeper insights, we invite you to delve into the comprehensive report.
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NOTABLE HIGHLIGHTS

- 87% of the respondents (athletes) were aware about the concept of sports science.

- It was observed that about 60% of the respondents (athletes) are actively seeking out information about
new sports technologies that are in use and that the technologies used could enhance performance
(athletic performance)

- Respondents (athletes) derive their information about sports science and technology majorly from online
resources (30%), social media (23%) & coaches (21%) respectively.

- About 80% of the respondents (athletes) are familiar with the initiatives that the government is taking to
support athletes in accessing sports science services or technology.

- More than 50% of the respondents (athletes) incorporate sports science practices and principles into their
training routines. 59 % of the respondents (athletes) used sports technology and its tools to enhance or
monitor their athletic performance. 75% of the respondents (athletes) experienced an improvement in
their performance on incorporation of sports science and technology in their training protocols.

- Smart watches (32%) & Fitness trackers (23%) are the most frequently used sports technology amongst the
respondents (athletes) to monitor their performance. Lack of Awareness (26%), Limited resources (23%),
Lack of availability of trained sports scientists (22%) were the major barriers for the respondents in adopting
sports science and technology for improving their athletic performance.

- Risk of injuries were 55% in respondents (athletes). They felt that Injury Prediction Models, Optimal Nutrition
& Hydration Plan, Real time performance monitoring and Biomechanical analysis are the verticals of sports
science which can contribute to minimizing the risk of injuries.

- 60% of the respondents (athletes) faced hydration issues during their race. To tackle those issues 40% of the
respondents managed their hydration status by taking scheduled water breaks during their race followed
by 36% who managed their hydration by taking electrolyte supplementation.

- 50% of the respondents (athletes) followed specific diet post their race based on sports science recommen
dations. Respondents incorporated diet in sports science principles by nutrient timing and personalized
nutrition plans by 28% and 37% respectively. Most of the athletes had protein rich meals (19%), energy
replenishment strategies (17%) as key elements to post race nutrition plan.

- More than 60% of the respondents (athletes) incorporated on prehabilitation protocols in their training
routine. 27% and 25% of the respondents used warm up and stretching respectively as prehabilitation
protocols.

- Most of the respondents (44%) reported that with the help of sports science reaching long term athlete
goals and achievements would be successful.

- T1% of the respondents (athletes) considered pursuing a career in any sector of sports science. This shows
a positive trend and illustrates that Indian Sports Science professionals will gradually increase over the
years.
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- 61% of the respondents (athletes) reported that they faced challenges in incorporating sports science and
technology in their training. Cost of technology (24%) and lack of availability of expertise (24%) were the main
challenges faced by the respondents (athletes) in incorporating sports science and technology in their
training. 35% of the respondents (athletes) said that support and infrastructure for adopting sports science
and technology is insufficient in India.

- 70% of the respondents (athletes) reported that there was an absence of awareness among athletes on
potential benefits of sports science and technology. According to the respondents measure like training
programs (22%), collaborations with sports organizations (21%) should be taken to increase the awareness
of sports science and technology among athletes.

- 81% of the respondents (athletes) reported that they would be interested in attending sports science &
technology workshop.

- Access to technology (31%) and educational programs (29%) could be two major inititatives by sports
institutes to promote the awareness on sports science and technology.

- 49% of the respondents (athletes) reported that use of sports science and technology positively impacted
their sports performance.

- 56% of the respondents (athletes) felt that sports science plays an essential role in development of sports
in youth.

. 70% of the respondents (athletes) reported that culture and the society influences the adoption of sports
science & technology among athletes in India.

- Respondents (athletes) (53%) reported that coaches and trainers play a very influential role in encouraging
them to embrace sports science & technology.

- 58% of the respondents (athletes) reported that there is under usage of sports science and technology in
India.

- 69% of the respondents (athletes) expressed willingness to contribute to with sports scientist or
researchers on ongoing studies for advancement in sports science.
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BACKGROUND PROBLEM:

The impetus for this study emerges from the recognition that while technological advancements offer unprec-
edented opportunities for athletic enhancement, the adoption and impact of sports technology are contingent
upon the attitudes and experiences of the athletes themselves. The background problem lies in the nuanced
nature of this relationship, where ethical considerations, challenges in technology access, and cultural factors
may significantly influence the effectiveness of technological integration. The dearth of in-depth, context-spe-
cific insights into the perspectives of Indian athletes presents a substantial barrier to informed decision-mak-
ing for sports organizations, policymakers, and technology developers. Therefore, a systematic exploration of
Indian athletes' perspectives is not only timely but imperative for fostering an ecosystem that maximizes the
benefits of sports science and technology while addressing the unique challenges within the Indian sporting
landscape.

This study endeavours to bridge this knowledge gap, shedding light on the intricacies that govern the intersec-
tion of sports and technology from the vantage point of those at the forefront—the athletes. By doing so,
"Unveiling Horizons" aims to contribute a holistic understanding that goes beyond the surface, unravelling the
layers of opinions and experiences that define the landscape of sports science and technology in the Indian
context.

STRUCTURE OF THE REPORT

This comprehensive report, systematically navigates through diverse dimensions of the intricate relationship
between athletes and technological advancements. Beginning with an exploration of the athletes' awareness
levels, the report proceeds to delve into the nuanced landscape of utilization and adoption, unravelling the
extent to which athletes actively integrate sports technology into their training. The subsequent sections scru-
tinize specific applications, such as the role of science and technology in race preparation, hydration, and
nutrition practices, prehabilitation protocols, and the enhancement of mental preparedness. Post-race recov-
ery methods are meticulously examined, shedding light on how athletes leverage technology for optimal recu-
peration. The report further dissects athletes' expectations, confronting challenges in the incorporation of
sports science and technology, and concludes with actionable recommendations for improvement. Additional-
ly, a dedicated section captures any unforeseen insights that emerged during the study, contributing to a holis-
tic understanding of the multifaceted dynamics shaping the landscape of sports science and technology in
India. This structured and thorough approach ensures that stakeholders gain a nuanced perspective, facilitat-
ing informed decision-making and strategic interventions to propel the integration of sports technology within
the Indian sporting milieu.

“There has been a tremendous shift in the knowledge and awareness on sport science in India in past few

years, which is a welcome sign. Having said that, still we have a long way to go to be realistic to be considered
world standard beaters.
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Introduction of varied tech in the field of sports medicine, training, physio and other allied fields gives us the
advantage of training and analysis right and also helps us in collating data for Indian athletes, which is vital for
a long-term development and to be world class.

The transition has begun when many professionals are talking about load management, recovery
management, movement analysis, injury management, return play protocols, injury assessment, and many

more.

Many professional institutes have come up in educating the athletes and students and professionals who
embark on this field.

The cup is empty now and more place to fill is a very positive sign for India. Huge scope when done in a
professional manner rather than window dressing and ranting to the world we have facility too”

-Ramiji Srinivasan
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Section 1: llluminating Perspectives: A Deep Dive into Athletes' Awareness of Sports Science and Technology

In our extensive survey aimed at gauging the perspectives of Indian athletes on sports science and sports
technology, a significant aspect of our investigation focused on the awareness level prevalent among the
participants. The results unveiled a diverse range of awareness, reflective of the varied degrees of familiarity
with the principles and applications of sports science and technology. Among the respondents, there were
athletes who exhibited a nuanced understanding, recognizing the pivotal role these disciplines play in enhancing
athletic performance, injury prevention, and overall well-being. Conversely, a portion of the participants
displayed a more limited awareness, signalling potential gaps in knowledge dissemination within the Indian
athletic community.

The observed disparities in awareness were often associated with factors such as the athletes’ exposure to
modern training methodologies, their educational backgrounds, and the resources available to them. Athletes
with access to cutting-edge training facilities and educational opportunities tended to showcase a more
comprehensive awareness of the latest developments in sports science and technology. This discrepancy
underscores the importance of targeted educational initiatives, disseminating information widely, and fostering an
environment that ensures equitable access to resources. By addressing these disparities, the sports
community can collectively work towards elevating the overall awareness and integration of sports science
and technology, ultimately contributing to the holistic development of Indian athletes.

[ Ratings on Familiarity with Sports Science terminologies ]

Yes
13%

=.0)

No
83%

B Yes B No

87% of the respondents (athletes) are aware about the concept of sports science.
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[ Source Of Awareness About the Benefits of Sports Science ]

100%

Margin of error

26%
0% 25%
20% | 18%
’ 14%
, 7 8% 9% 1
10%
Coaches  Online articles  Workshops ~ Teammates  Social media Other

Athletes showed nearly equal levels of awareness regarding the benefits of sports science in athletic training
from both coaches and social media. Conversely, workshops on sports science and its advantages were
observed to be the least effective in creating awareness among the respondents.

Note for readers: Please note that the figures presented in the graph are subject to a margin of error of 5%,
indicated by the appropriate symbol(shown as range). Please consider the markings in subsequent graphs,
when understanding the data. The presence of a 5% margin of error accounts for potential variability in the
figures, and readers are encouraged to take this factor into consideration during their interpretation of the
information displayed in the graphs henceforth.

[ Ratings on Familiarity with Sports Science terminologies ]

9 ’3%

8 »12%

Likert Scale (10 being the highest)

0% 10 20 30 40 50 60 70 80 20 100
Fregency

Respondents(athletes) are moderately aware about sports science and its related terminologies, where maximum
ratings are seen in the range of 5-7 (10 being the highest).
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[ Athletes actively seeking out information on new sports technologies ]

B Yes B No

It's observed that about 60% of the respondents (athletes) are actively seeking out information about new
sports technologies that are in use and that the technologies used could enhance performance (athletic
performance)

Frequency of actively seeking information on
the latest developments in sports science and technology

RARELY OCCASIONALLY FREQUENTLY

Over 55% of the surveyed athletes occasionally seek information on the latest developments in sports science
and technology. In contrast, a mere 14% show frequent interest in staying informed about recent
advancements in the field. This implies a notable lack of curiosity regarding upcoming developments in sports
science.
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[ Primary Source of Information on Sports Science & Technology J

Other
Social Media

Professional Sports
Scientist

Teammates
Workshops
Online resources

30%

Coaches

0 10 20 30 40 50 60 70 80 90 100

Respondents (athletes) derive their information about sports science and technology majorly from online
resources (30%), social media (23%) & Coaches (21%) respectively.

[ Sports Science Specific Principles -Crucial for Athlete Performance ]

Other

Sports Psychology

Biochemical
Investigation

Sports Science Lab
Data analytics
Wearables
Physiology

28%

Nutrition

Biomechanics

0 10 20 30 40 50 60 70 80 920 100

Respondents felt that Nutrition (28%) Sports Psychology (20%) and Physiology (15%) are the three major
specific sports science principles that are crucial for athletic performance. But Sports science lab (4%) and
biochemical investigation (1%) were shown to have the least significance in improving athletic performance
according to the respondents (athletes).

13
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[ Familiarity on Government Initiatives for Sports Science & Technology ]

19%
. Yes

O]

B Yes B No

About 80% of the respondents (athletes) are familiar with the initiatives that the government is taking to
support athletes in accessing sports science services & technology.

Confidence level to assess the quality & relevance
of information about Sports science & Technology

R
Lo

24%

NOT CONFIDENT SOMEWHAT CONFIDENT VERY CONFIDENT
CONFIDENT

Only about 1% of the respondents (athletes) felt very confident in assessing the quality & relevance of informa-

tion that they were seeking about sports science and technology. Only 57% were somewhat confident & 24%

confident in assessing the quality & relevance of information.
(— hé
“Sport Science and Technology are the strong shoulders that good sporting performance
will rest on. Optimal Utilisation of the above two will allow the technical coach to ultimately
put in place the skills that he wants his player/s to learn and use to win. Sport science will
help build a strong resilient body and Technology will help use sport technique to the best
and appropriate use with least wastage error.

As the sporting scene in changing with rapid growth and success the awareness of the Dr. Pralay Majumdar
. . ope . . . " Adjunct Professor & Senior Project Consultant (IIT, Madras)
importance of a scientific approach to sport preparation is gradually changing. Senior Atvsor, Spots Seenc education and Research,
Dean PAN India for Sports Authority of India (SAI) (Year -2021)
77
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Section 2: Elevating Performance: Assessing the Utilization and Adoption of Sports Science and Technology
among Indian Athletes

In our comprehensive investigation into the perspectives of Indian athletes regarding sports science and
sports technology, we extended our focus to the crucial aspects of utilization and adoption levels. This facet of
our research aimed to uncover how extensively athletes incorporate and embrace advancements in sports
science and technology in their training regimens and overall athletic pursuits.

The findings unveiled a spectrum of utilization and adoption levels, highlighting varying degrees of integration
among the surveyed athletes. Some participants showcased a high level of utilization, actively incorporating
state-of-the-art training techniques and leveraging technological tools to optimize their performance. This
group demonstrated a keen understanding of the practical applications of sports science and technology,
utilizing them not only for performance enhancement but also for injury prevention and recovery.

Conversely, a subset of athletes exhibited a more cautious or limited adoption of these advancements. Factors
such as traditional training approaches, skepticism, or a lack of exposure to the benefits of sports science and
technology contributed to this lower level of utilization. Bridging this gap requires targeted educational initia-
tives and initiatives aimed at showcasing the tangible benefits of adopting these innovations.

The observed disparities in utilization and adoption levels underscore the need for a concerted effort to facili-
tate widespread understanding and acceptance within the Indian athletic community. By promoting accessible
education, fostering a culture of innovation, and providing resources for implementation, the sports communi-
ty can collectively work towards maximizing the utilization and adoption of sports science and technology,
ultimately enhancing the overall performance and well-being of Indian athletes.

[ INCORPORATION OF SPORTS SCIENCE INTO THE TRAINING ROUTINE ]

50%

45%

YES NO

More than 50 % of the respondents (athletes) incorporate sports science practices and principles into their
training routines. But it's a matter of concern that 45% athletes still don't incorporate sports science in their
training. A lot of awareness need to be built.
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[ Areas of Sport Science integrated in training. j

Other 16%

Biochemical
Investigation

Sports Psychology 14%
Sports Lab

Data analytics

Wearables

Physiology 5%

Biomechanics - 12%

0 10 20 30 40 50 60 70 80 90 100

Amongst the various areas of sports science, respondents (athletes) incorporated majorly Nutrition (32%),
Sports Psychology (14%) and Biomechanics (12%) in their training routines. Where least focused areas were
Biochemical Investigation, Sports Lab, and Physiology.

[ Use of Sports Technology tools to enhance or monitor performance j

¥ Yes B No

59 % of the respondents (athletes) used sports technology and its tools to enhance or monitor their athletic
performance.
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[ Areas of Sport Science integrated in training. j

Other Q 14%
/’

Smart watches 0%

Continuous Glucose |a
Monitoring Device 1)

Video analysis tool nm

. /I—
Heart rate monitors '15%

GPS devices n 7%

Fitness trackers
(on ohone])

0 10 20 30 40 50 60 70 80 90 100

Smart watches (32%) & Fitness trackers (23%) are the most frequently used sports technology amongst the
respondents (athletes) to monitor their performance. The least frequently used technology was continuous
glucose monitoring (CGM) device.

Impact of Sports Science and Technology on Training
and Performance
2%
I I
d 1% »
% % "
3 g/ ‘ " ‘
% 2% % 1% 5% 6% 7% 8% 9% 10%

The impact of sports science and sports technology is moderate i.e. 5-7 (10 being the highest on the Likert
scale) on improving training and performance amongst the respondents (athletes).
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Improvement in Performance after incorporation
of Sports Science and Technology

B Yes B No

75% of the respondents (athletes) experienced and improvement in their performance on incorporation of
sports science and technology in their training protocols.

[ Areas of Improvement after using Sports Technology ]

Others
Injury Prevention

Recovery

Technique 15%

Speed

7%

Strength 18%

Endurance 16%

0 10 20 30 40 50 60 70 80 920 100
Almost an equivalent improvement was observed by the respondents (athletes) in recovery, injury prevention,
technique, speed, strength and endurance after incorporating sports science and technology in their training
protocols.
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[ Areas of Sport Science integrated in training. j

Decreased siginificantly | 1%

Decrease slightly | 3%

Stay the same 26%

Increased slightly 51%

Increased siginificantly ‘-19%

0 10 20 30 40 50 60 70 80 90 100

Current adoption level of sports science and technology increased slightly (51%) in comparison to when the
respondents (athletes) first became aware of these concepts. But for 26% of the respondents the adoption
level of sports science and technology stayed the same.

[ Barriers to Adopting Sports Science & Sports Technology ]

26%

23% 22%

13%

4%
4 | i

12%

LACK OF AWARENESS LIMITED LACK OF INTEREST PRIVACY LACK OF AVAILABILITY OTHER
RESOURCES COMCERNS OF TRANIED SPORTS
SCIENTISTS

Lack of Awareness (26%), Limited resources (23%), Lack of availability of trained sports scientists (22%) were

the major barriers for the respondents in adopting sports science and technology for improving their athletic
performance.
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Section 3: Race to Excellence: Harnessing Science and Technology in the Preparation of Indian Athletes

In the realm of race preparation, the integration of science and technology has become a transformative force,
reshaping the landscape of athletic training and performance optimization. This convergence represents a
paradigm shift, where traditional approaches are complemented and often superseded by cutting-edge meth-
odologies and innovative technologies.

Science plays a pivotal role in understanding the physiological and biomechanical aspects of athletes, provid-
ing invaluable insights into individualized training regimens. From biomechanical assessments to physiological
testing, athletes now have access to data-driven analyses that inform targeted training strategies, enabling
them to maximize their strengths and address specific areas of improvement. This personalized approach
enhances the efficiency of race preparation, ensuring that training interventions align precisely with an
athlete's unique physiological profile.

Simultaneously, technology has emerged as a game-changer in the race preparation landscape. Wearable
devices, such as smartwatches and fitness trackers, empower athletes to monitor key metrics in real-time,
offering immediate feedback on performance and recovery. Advanced analytics and performance-tracking
platforms provide coaches and athletes with a comprehensive understanding of training loads, recovery
patterns, and potential areas of risk. Virtual reality and simulation technologies further contribute to race
preparedness by offering immersive training experiences, allowing athletes to mentally and physically
rehearse race scenarios in a controlled environment.

The synergy between science and technology in race preparation is a dynamic force that not only enhances
performance but also contributes to injury prevention and overall athlete well-being. As the integration of
these advancements continues to evolve, the future of race preparation holds the promise of unprecedented
levels of precision, efficiency, and individualization, ultimately propelling athletes towards new heights of
achievement.
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[ Utilization of Sports Science & Technology for Race preparation J

100%
90%
80%
70%
60%
50%
40%

30%

20% 15%

1%
N ' , ' g/
0% .

Biomechanical Data-driven Wearable Nutritional Performance Others
analysis training plans technology optimization Analysis

Respondents (athletes) utilized the aspects of Performance Analysis (26%) & Nutrient optimization (25%)
amongst the various sports science principles for the actual physical preparation for their race.

[ Injuries Experienced during a Race j

B Yes B No

55% of the respondents (athletes) experienced injuries during a race.
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[ Contribution of Sports science in minimizing risk of injuries ]

Other - 1%
Optimal Nutrition & Hydration ‘ 22%

Plan
Real-time perfomance d 15%
monitoring
Wearable injury prevention - 13%
devices

Injury prediction models - 23%
Biomechanical analysis ‘ 15%

0% 10% 20% 30%

60% 70% 80% 90% 100%

Respondents (athletes) felt that Injury Prediction Models, Optimal Nutrition & Hydration Plan, Real time
performance monitoring and Biomechanical analysis are the verticals of sports science which can contribute

to minimizing the risk of injuries.
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Section 4: Optimizing Performance: Exploring Hydration and Nutrition Practices in Athlete Dynamics

In the realm of athletic performance, the symbiotic relationship between hydration and nutrition stands as a
cornerstone for optimizing physical well-being and maximizing training outcomes. Recognizing the intricate
interplay between these two fundamental elements is essential for athletes striving to achieve peak perfor-
mance and overall health.

Hydration, a linchpin in athletic preparation, involves maintaining the delicate balance of fluid intake to sustain
bodily functions and support optimal performance. Proper hydration is critical for temperature regulation,
nutrient transport, and joint lubrication, among other physiological processes. Athletes must tailor their fluid
intake to individual needs, accounting for factors such as climate, intensity of exercise, and individual sweat
rates. Integrating advanced hydration monitoring technologies provides athletes with real-time insights into
their hydration status, enabling timely adjustments to ensure peak performance and reduce the risk of dehy-
dration-related issues.

Equally pivotal is the role of nutrition, as it serves as the fuel that powers athletic endeavors. Strategic nutri-
tional planning involves aligning dietary choices with specific training goals, whether it be muscle building,
endurance enhancement, or recovery. Tailored nutrition plans consider macronutrient ratios, micronutrient
intake, and timing of meals to optimize energy levels, promote recovery, and mitigate the risk of nutritional
deficiencies. Advances in nutritional science further empower athletes with personalized insights, allowing
them to fine-tune their dietary choices based on genetic factors, metabolic rates, and performance objectives.

The integration of hydration and nutrition extends beyond the training regimen into the recovery phase.
Post-exercise replenishment of fluids and nutrients is crucial for recovery and adaptation. This holistic
approach ensures that athletes not only perform at their best during training and competition but also
promote long-term health and resilience.

FITNESS5 ANALYSIS
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In the contemporary landscape of sports science, the synergistic attention to hydration and nutrition
represents a dynamic paradigm shift, offering athletes a comprehensive toolkit to optimize their physical
well-being, performance, and longevity in their athletic pursuits.

[ Facing Hydration issues during the race]

Yes B No

60% of the respondents (athletes) faced hydration issues during their race.

[ Management of Hydration during Race j

j vy L -

SCHEDULED WATER ELECTROLYTE WEARABLE HYDRATION OTHER
BREAKS SUPPLEMENTATION MONITORS

40% of the respondents (athletes) managed their hydration status by taking scheduled water breaks during
their race followed by 36% who managed their hydration by taking electrolyte supplementation.
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31%
28% 20%
@
15%
Nutrient timming Personalized nutrition plans Supplements based on data Other

Respondents (Athletes) incorporated diet in sports science principles by nutrient timing and personalized
nutrition plans by 28% and 37% respectively.

Specific post race diet is followed

B Yes B No

50% of the respondents (athletes) follow specific diet post their race based on sports science
recommendations.
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[ Key elements of post race nutrition plan j

Carbohydrate sources - 14%
Electrolyte Replenishment %
Strategies ’

Hydration Strategies - 15%

Protein-rich meals

Recovery Protein shakes

0%

19%

16%

20% 30% 40% 50% 60%

70% 80% 90% 100%

Most of the respondents (athletes) had protein rich meals (19%), energy replenishment strategies (17%) as key

elements to post race nutrition plan.

hé

(—"The landscape of sports performance, viewed through a nutritional lens, has witnessed a transformative shift \
with the increasing awareness of sports science and technology in athletic training. Athletes and coaches now
leverage cutting-edge tools, such as wearable devices and data analytics, to tailor training regimens, placing
a strong emphasis on personalized nutrition plans. This nutritional paradigm extends into athletic competition,
where real-time data monitoring and performance analysis tools enable teams to refine strategies and
optimize energy intake. The role of nutrition as a performance-enhancing factor cannot be overstated, with
advancements in nutritional science providing athletes with tailored dietary plans to enhance endurance and
facilitate recovery. Prehabilitation, a proactive approach to injury prevention, integrates nutritional
components into strengthening regimens, ensuring athletes are resilient to injuries. Post-race recovery, a
critical facet of performance, is now guided by nutritional strategies, including optimized hydration, nutrient
replenishment, and personalized recovery plans, embracing innovative techniques like cryotherapy and
compression therapy. However, challenges persist in the sports science and technology industry, ranging from
privacy concerns to accessibility issues. To overcome these challenges, a collaborative approach is
recommended, emphasizing standardized protocols, educational initiatives, and efforts to enhance the
affordability and accessibility of advanced nutritional technologies for athletes at all levels."

Shruti Kainya

National Head Nutritionist for World

ion of Kil ing Organization (WAKO)

Nutritionist for Don Bosco International School (Matunga, Mumbai)
Nutrition partner with Fast & Up India, Khelomore,
Nykaa Wellness, Little Joys, and few other brands
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Section 5: Foundations of Strength: Athletes’ Prehabilitation Protocols for Injury Prevention

Prehabilitation, often referred to as "prehab,” is a proactive approach to injury prevention and overall well-
being that involves targeted exercises and protocols to prepare the body for physical stress and reduce the
risk of injuries. These prehabilitation protocols play a crucial role in enhancing resilience, improving
performance, and fostering long-term health for athletes and individuals engaging in physical activities.

One fundamental aspect of prehabilitation involves joint and muscle conditioning. Specific exercises are
designed to strengthen key muscle groups and improve the flexibility and stability of joints. This helps create
a solid foundation, reducing the likelihood of injuries related to overuse or sudden movements.

Balance and proprioception exercises are also integral components of prehabilitation. By training the body to
maintain stability and spatial awareness, individuals can enhance their coordination and reduce the risk of falls
or injuries caused by imbalances during physical activities.

Additionally, core strengthening exercises form a central part of prehabilitation. A strong core not only
supports good posture but also contributes to overall body strength and stability. This is crucial for preventing
injuries, particularly in the back and lower extremities.

Furthermore, cardiovascular conditioning is included in prehabilitation to improve endurance and promote
cardiovascular health. Engaging in activities that elevate the heart rate not only contributes to overall fitness
but also enhances the body's ability to withstand physical stress.

Prehabilitation protocols are personalized based on individual needs, taking into account factors such as the
individual's fitness level, specific activities they engage in, and any pre-existing conditions. Regular assess-
ments and adjustments to the prehab routine ensure that it remains effective and aligned with the individual's
evolving needs.

In essence, prehabilitation protocols are like a proactive insurance policy for the body, preparing it to face
physical challenges with resilience and reducing the likelihood of injuries. Incorporating these protocols into a
routine contributes not only to immediate well-being but also to sustained health and performance over the
long term.
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[ Incorporation of prehabilitation protocols into training routine ]

N

B Yes B No

More than 60% of the respondents (athletes) incorporated on prehabilitation protocols in their training routine.

[ Types of Prehabilitation protocols j

Othr = 1%
Technology-assisted 6%
prehabilition 0
Balance and stability 159
training °

Injury prevention — 17

exerices

Stretching routines - 25%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
27% and 25% of the respondents (athletes) used warm up and stretching respectively as prehabilitation
protocols.
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Prehabilitation for an athlete's performance:

Prehabilitation promotes the restoration of healthy patterns and neuromuscular recruitment that maybe
absent or altered after a prior injury and emphasizes interventions, such as gait retraining, to encourage
healthy movement. Some believe that poor training habits and/or biomechanical asymmetries may predispose
to a non-contact injury, especially in young athletes who are still growing. Throwing a medicine ball at high
speed requires plyometric and ballistic movements at high intensities and odd body angles, therefore prehabil-
itation may be appropriate and help in athletic training of any kind.

Few tips for recovery post-race would be:

1. Do a cool-down immediately after an intense effort.

2. Gently stretch and foam-roll tired muscles.

3. Re-hydrate.

4. Feed the body what it needs, not what you want.

5. Get in an ice bath or a cold shower.

6. Sleep: Get a good 8 hours of sleep for the body to recover

Dr. Mitu Sethia

Visiting Faculty, ISM
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Section 6: Mindset Mastery: The Role of Sports Science and Technology in Elevating Indian Athletes’ Mental
Preparedness

In the dynamic world of Indian athletics, the significance of mental preparedness takes center stage alongside
the ever-evolving domains of sports science and technology. Athletes are increasingly recognizing the
transformative impact of these elements on their training methodologies and overall performance.

The embrace of sports science among Indian athletes reflects a shift towards a holistic approach to physical
well-being. Biomechanics, physiology, and nutrition are now integral components of training regimens, tailored
to individual needs. This scientific integration not only optimizes physical capabilities but also empowers
athletes to unlock their full potential.

Sports technology, a formidable ally in the athlete's journey, provides a wealth of tools for skill refinement and
performance monitoring. Wearable devices offer real-time insights into vital metrics, enabling athletes to
make informed decisions about their training and recovery. The advent of data analytics has ushered in a new
era, allowing coaches and athletes to dissect performance metrics, identify areas for improvement, and
fine-tune strategies for success.

In parallel, the realm of mental preparedness is gaining prominence, with sports psychology playing a pivotal
role. Indian athletes now recognize the importance of psychological factors in achieving peak performance.
Goal-setting, visualization, and stress management are integral components of mental conditioning programs
designed to enhance focus, resilience, and emotional control.

As the synergy between sports science, technology, and mental preparedness strengthens, Indian athletes find
themselves better equipped to navigate the challenges of competitive sports. The meticulous integration of
these elements not only sharpens physical prowess but also fosters a resilient mindset, crucial for success on
the global stage.

In essence, the journey of Indian athletes is marked by a forward-thinking embrace of the transformative
potential within sports science and technology. The fusion of physical, mental, and technological aspects
reflects a comprehensive approach that is propelling Indian athletes to new horizons in the world of sports.

Use of sports science and technology to
enhance mental preparedness for races

25%
22%

18% 18%
17%
B L L
PSYCHOLOGICAL MENTAL MINDFULNESS AND VISUALIZATION OTHER
PROFILING PERFORMANCE MEDITATION APPS TOOLS

ANALYTICS

25% of the respondents (athletes) used mindfulness and meditation apps to prepare themselves mentally
before their race.
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The boom in the sport industry and careers in sport has created a wave of acceptance of sport science in India,
which is now being considered crucial in supporting coaches to unlock the potential of our athletes. Working

within sport psychology and collaborating with several sport science professionals has allowed me to closely
understand the role of sport science in an athlete’s journey.

Sport is an ever-changing environment which is not only about learning skills and playing matches, but several
factors impact performance on the D-day. Competitive pressures, injuries, selections, personal relations,
finances, organisational politics or lack of support are a few of the many factors that can dampen the efforts
of the athlete which they put during practice. How well an athlete adapts and adjusts through these ups and
downs of sport & life determines not only how they perform, but also how they feel about their sport. There
have been so many instances of athletes falling out of love with their sport when they start competing.

Helping athletes through these transitions to becoming resilient individuals has been my focus and its quite
exciting to see that sport psychology and other sport sciences have been receiving improved acceptance in
the last 3-4 years. In my experience, there are radical benefits of sport science professionals (physiology,
nutrition, S&C, biomechanics, psychology) working collaboratively in supporting the athlete to perform at their
potential.

The fact that more education pathways have opened up in India for all streams of sport science is evidence for
its growing impact in the sport industry. Also, the addition of various technology has been a welcome change
for many professionals in the country which has helped guide the training and development of athletes.

Even though technology has been used for a number of years in sport, e.g. biofeedback, EEG, wearable
technology for sleep, HRV etc., there is a definite increase in the collaborative use of technology within sport
psychology too. | have been personally using an online app and an EEG-EMG wearable technology that helps
train athletes to effectively relax whilst staying attentive on the task. Overall, use of technology can be
particularly helpful for psychologists to provide objective data to the stakeholders and make learning more
interactive and fun for athletes.

| believe that best part of the sport science industry is our shared love for sport & fitness and | am excited to
see it grow with more passionate professionals contributing towards improving the quality of sport in the

country.
@

Parinaaz Irani

Peak Performance Psychologist
Visiting Faculty at International Institute of Sports & Management
-Head of Memberships and Outreach, INSPA Indian Sport Psychologists' Association
-Performance Psychologist Consultant, Nudge Sports

36



International Institute of
Sports & Management

] i IISM -




International Institute of
Sports & Management

] %IISM -

Section 7: Rejuvenating Strides: Examining Post-Race Recovery Methods Through the Lens of Sports Science
and Technology for Indian Athletes

Post-race recovery is a critical aspect of an athlete's regimen, playing a pivotal role in optimizing performance,
preventing injuries, and ensuring sustained long-term success. Various recovery methods are employed to
facilitate the body's restoration and enhance overall well-being after the physical demands of a race.

1. Hydration: Adequate hydration is paramount post-race, as intense physical activity often leads to
fluid loss. Replenishing electrolytes and fluids helps restore the body's balance and supports efficient
recovery.

2. Nutrition: Consuming a well-balanced meal that includes a combination of carbohydrates, proteins,
and healthy fats aids in replenishing depleted glycogen stores and repairing muscle tissue.
Nutrient-dense foods promote recovery and contribute to overall recovery efficiency.

3. Cool Down and Stretching: Engaging in a proper cool-down routine, including light jogging and
stretching, helps prevent stiffness and aids in the gradual reduction of heart rate. Stretching assists
in maintaining flexibility and reduces the risk of post-race muscle soreness.

4. Compression Therapy: Compression garments, such as compression socks or sleeves, are
commonly used to enhance circulation and reduce swelling. This method can expedite the removal of
metabolic byproducts from muscle tissues, promoting a faster recovery.

5. Ice Baths and Cryotherapy: Cold therapies, such as ice baths or cryotherapy, are employed to
minimize inflammation and muscle soreness. Exposure to cold temperatures helps constrict blood
vessels, reducing tissue swelling and facilitating recovery.

6. Rest and Sleep: Adequate rest is indispensable for recovery. Quality sleep promotes the release of
growth hormone and aids in muscle repair. Prioritizing sleep allows the body to undergo essential
physiological processes crucial for recovery.

7. Massage and Foam Rolling: Massage therapy and self-myofascial release using foam rollers target
muscle tightness and trigger points. These techniques enhance blood circulation, alleviate muscle
tension, and contribute to a quicker recovery.

8. Active Recovery: Engaging in low-intensity activities like swimming, cycling, or yoga promotes blood
flow to fatigued muscles without causing additional stress. Active recovery helps flush out metabolic
waste products and accelerates healing.

9. Mental Recovery: Recovery is not solely physical; it encompasses mental well-being. Techniques
such as meditation, mindfulness, and relaxation exercises help athletes manage stress and maintain a
positive mindset post-race.

10. Professional Support: Seeking the guidance of physiotherapists, sports therapists, or nutritionists
can provide personalized recovery strategies. Professional support ensures that recovery methods
align with an athlete’s specific needs and goals.

A comprehensive approach to post-race recovery involves a combination of hydration, nutrition, physical ther-
apies, rest, and mental well-being strategies. Implementing these recovery methods collectively contributes to
the overall resilience of athletes and sets the foundation for sustained peak performance in their athletic
endeavors.
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( Recovery methods used post race )

Optimal Sleep and Rest - 29%
Sports Massage - 17%
Nutrition-focused recovery - 19%
Wearable recovery trackers G 3%
Compression therapy s 6%
Ice baths d 7%

Other s 8%
0
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Most of the respondents (athletes) (27%) found optimal sleep and rest to be their rescue for post recovery
after their race.

[ Utility of sports science and technology in post race recovery ]

20% 20%

19%

Precision Personalized Real-time Injury Game Specific Other
recovery plans recovery recovery prevention Recovery Plans
strategies monitoring technologies

20% of the respondents (athletes) reported that with use of sports science and technology post-race recovery
could be enhanced in the areas of personalized recovery strategies and injury prevention technologies.
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Section 8: Aspiration: Exploring the Expectations of Indian Athletes in the Realm of Sports Science and
Technology

1. Individualized Performance Analysis: For Indian athletes, personalized insights into biomechanics,
physiology, and skill development are key. The expectation is to leverage data analytics to understand
our strengths and weaknesses, enabling customized strategies that resonate with our unique journey
and physical attributes.

2. High-Performance Training Facilities: Access to world-class training spaces equipped with
cutting-edge technology is a dream for Indian athletes. We envision facilities not only filled with
top-notch equipment but also designed to simulate the intensity and challenges of real competition,
fostering an environment that mirrors our aspirations.

3. Biometric Monitoring for Health and Performance: Continuous monitoring of biometrics is more
than just tracking numbers; it's about ensuring our health and performance are at their peak. We look
forward to systems that understand our physiological nuances, allowing for finely tuned training plans
that resonate with the diverse landscape of Indian athletes.

4. Virtual Reality (VR) and Augmented Reality (AR) Applications: Immersive training experiences
through VR and AR technologies offer Indian athletes a unique opportunity to enhance skills and
prepare mentally. We see these simulations not only as tools for improvement but also as a means to
simulate scenarios that resonate with our cultural context and diverse sports backgrounds.

5. Genetic Testing and Precision Medicine: Exploring our genetic makeup for tailored training,
nutrition, and recovery plans is a prospect that excites Indian athletes. We anticipate precision
medicine based on our genetic markers, acknowledging the unique genetic diversity that defines us as
athletes.

6. Hydration and Sweat Analysis: Precision hydration strategies, informed by advanced sweat analysis
technology, resonate with the varied climatic conditions in India. The expectation is for customized
hydration plans that consider individual sweat compositions, ensuring optimal fluid intake during our
training sessions and competitions.

7. Smart Clothing and Wearable Tech Integration: The integration of smart clothing and wearable tech
holds promise for Indian athletes. We look forward to wearable solutions that seamlessly blend with
our diverse sports cultures, providing insights beyond basic metrics and enhancing our performance
without compromising comfort.

8. Advanced Recovery Modalities: Recovery is a universal need for athletes, and advanced recovery
modalities are seen as tools that can potentially level the playing field. Indian athletes anticipate a
comprehensive recovery toolkit that goes beyond tradition, acknowledging our unique challenges and
aspirations.

9. Cognitive Training Platforms: Sharpening mental acuity and decision-making skills is a shared goal
among Indian athletes. We expect cognitive training platforms to resonate with our cultural contexts,
offering exercises that align with our diverse sporting disciplines and the mental fortitude required to
excel.

10. Blockchain for Athlete Data Security: With the growing importance of data security, Indian athletes
emphasize the need for blockchain technology to safeguard personal and performance-related
information. Trust and security are paramount, ensuring that our data is handled ethically and
responsibly.
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11. Real-Time Feedback Systems: Real-time feedback during training sessions holds immense value
for Indian athletes. We envision systems that provide instant insights into our techniques and
performance, offering actionable feedback that aligns with our dynamic and culturally rich sporting
landscape.

12. Continuous Learning Platforms: Staying informed in the ever-evolving world of sports science and
technology is a shared aspiration. Continuous learning platforms, including webinars and workshops,
provide Indian athletes the opportunity to embrace new knowledge and integrate it into our training
routines.

13. Environmental Monitoring: Acknowledging the impact of environmental conditions, Indian athletes
look for tools that help us adapt our training plans. Monitoring air quality, altitude, and temperature is
seen as crucial in navigating the diverse geographical and climatic challenges we face.

14. Smart Recovery Apps: Indian athletes seek smart recovery applications that resonate with our
cultural and lifestyle nuances. These apps should offer personalized recovery plans, schedule
optimization, and sleep tracking tailored to the demands and rhythms of our unique sporting journeys.
15. Ethical Use of Performance-Enhancing Technology: Upholding ethical considerations in the use of
performance-enhancing technology is a shared value among Indian athletes. Transparent guidelines
and regulations are essential to ensure fair play and the integrity of sports competitions, aligning with
the spirit of sportsmanship ingrained in our sporting ethos.

The expectations of Indian athletes reflect a desire for sports science and technology to be deeply rooted in
our diverse cultural context, acknowledging the rich tapestry of sports and aspirations that define us.

[ Expected improvements by incorporating sports science principles in training ]

Improved Conentration

& Focus 18%

Enhanced endurance 16%

Faster recovery 21%

;

Injury prevention 23%

Improved performance 21%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

As per respondent (athletes) perspective injury prevention, improvement in performance and improved focus
and concentration could be the main areas of expected improvement by incorporating sports science princi-
ples in their training.
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[ Role of sports science in overall athletic development j
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Comprehensive performance analysis and personalized training plans would be possible with the help of
sports science and technology and would contribute of overall development in athletes.

[ Role of sports science in long term athletic goal and achievement ]

Supportive role 43%

N L%
Not significant
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Most of the respondents (44%) reported that with the help of sports science reaching long term athlete goals
and achievements would be successful.
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[Athletes considering pursuing career in Sports Sciencej

4 Yes B No

71% of the respondents (athletes) considered pursuing a career in any sector of sports science. This shows a
positive trend and illustrates that Indian Sports Science professionals will gradually increase over the years.
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Section 9: Navigating Hurdles: Unveiling Challenges Faced by Indian Athletes in the Realm of Sports Science
and Technology

Navigating the terrain of sports science and technology in India involves confronting a myriad of challenges
that span infrastructure, education, cultural nuances, and financial considerations. As athletes, coaches, and
sports professionals seek to integrate cutting-edge advancements, understanding and addressing these
challenges are pivotal for fostering a comprehensive and effective sporting ecosystem.

1. Infrastructure Disparities: The existing gap in sports infrastructure across the country poses a
significant hurdle. While urban centers may boast cutting-edge facilities, rural areas often lack the
necessary resources for athletes to benefit from advanced sports science and technology.

2. Limited Awareness and Education: A pervasive challenge is the limited awareness among athletes,
coaches, and sports administrators regarding the potential benefits of sports science and technology.
Widespread education and awareness programs are essential to familiarize the sporting community
with these advancements and their practical applications.

3. Financial Constraints: Integrating high-tech equipment and technology comes with a hefty price
tag, presenting financial constraints at both individual and institutional levels. Securing funding for the
acquisition of advanced sports technology is a significant barrier, particularly for athletes and organiz
ations with limited resources.

4. Lack of Research and Development: The sports science landscape faces challenges in terms of
research and development. A robust ecosystem for sports research is needed, where scientists and
practitioners collaborate to develop solutions that cater to the specific needs of Indian athletes.

5. Resistance to Change: The cultural shift required to embrace new technologies poses a consider
able challenge. Coaches and athletes may be resistant to departing from traditional methods, making
it challenging to integrate innovative approaches into their training routines.

6. Data Privacy and Security Concerns: The collection and analysis of sensitive biometric and
performance data raise concerns about data privacy and security. Establishing secure systems and
protocols is crucial to protect athlete data and ensure compliance with ethical standards.

7. Integration with Traditional Training Methods: Balancing the integration of sports science and
technology with traditional training methods is a delicate task. Striking the right blend that
complements existing training practices without disrupting established routines requires careful
consideration and expertise.

8. Accessibility Issues: Access to sports science and technology services may be limited in certain
regions, creating accessibility issues for athletes who are not based in major urban centers. Bridging
this gap is essential to ensure that advancements benefit athletes across the country.

9. Skill Development and Training for Professionals: A shortage of skilled professionals in sports
science and technology hinders effective implementation. Investing in training programs for coaches,
sports scientists, and other professionals is essential to build a competent workforce capable of
leveraging these advancements.

10. Regulatory Framework: The absence of a comprehensive regulatory framework specific to sports
science and technology may pose challenges. Developing guidelines and standards can help ensure
the ethical use of technology, data protection, and overall athlete well-being.
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11. Interdisciplinary Collaboration: Effective integration of sports science and technology requires
collaboration among various disciplines, breaking down silos for a holistic approach to athlete
development.

12. Adaptability to Diverse Sporting Disciplines: Adapting sports science and technology to cater to
the diverse needs of athletes involved in different sports is a considerable challenge. Customization
and specificity are vital for successful implementation.

13. Educating Coaches and Support Staff: The education of coaches and support staff is crucial.
Coaches need to be equipped with the knowledge and skills to effectively incorporate sports science
and technology into their coaching methodologies.

14. Long-Term Athlete Development (LTAD): Implementing a Long-Term Athlete Development model
requires strategic planning and commitment, aligning sports science and technology interventions
with the stages of LTAD.

15. Technological Accessibility for Athletes: Ensuring that athletes, especially those in grassroots and
developmental stages, have access to basic technological tools is crucial. Addressing the digital divide
is essential for democratizing the benefits of sports science and technology.

16. Incorporating Cultural Context in Technology Development: Developing sports technology that
respects and integrates with the cultural nuances of Indian sports is crucial, ensuring it aligns with
diverse practices and traditions.

17. Public Perception and Acceptance: Public perception of sports science and technology can
influence its acceptance. Building trust and demystifying these technologies for the general public is
essential for fostering a positive attitude.

18. Evaluating Return on Investment (ROI): Justifying the investment in sports science and technology
requires a clear demonstration of the return on investment. Establishing metrics to measure the
impact on athlete performance and sports development is necessary.

19. Regeneration of Sports Infrastructure: Upgrading existing sports infrastructure to accommodate
modern technology is a challenge. Balancing preservation with integration requires innovative
solutions.

20. Global Benchmarking and Competition: To compete at the international level, benchmarking
against global standards and keeping pace with advancements worldwide is challenging.

21. Integration of Wearable Tech in Team Sports: Implementing wearable technology in team sports,
where coordination is critical, presents unique challenges. Ensuring seamless integration without
disrupting the team dynamic requires careful consideration.

22. Public-Private Collaboration: Encouraging collaboration between public and private entities is
crucial for the widespread adoption of sports science and technology, leveraging resources and
innovation.

23. Post-Retirement Transition: Helping athletes transition post-retirement involves addressing
challenges related to mental health, skill transition, and maintaining overall well-being.
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Navigating these multifaceted challenges requires collaborative efforts from athletes, coaches, policymakers,
technology developers, and the broader sports community. Overcoming these hurdles will contribute to a more
robust and technologically advanced sporting landscape in India.

Presence of challenges or obstacles in adopting sports
science and technology in training routine

B Yes B No

61% of the respondents (athletes) reported that they faced challenges in incorporating sports science and
technology in their training.

Challenges faced in adoption of sports science &
technology in training routine
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Cost of technology (24%) and lack of availability of expertise (24%) were the main challenges faced by the
respondents (athletes) in incorporating sports science and technology in their training.
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Support and infrastructure available in India for
adopting sports science and technology

Excellent ' 2%

Very Good 9%

Good 3%

Adequate 24%

35% of the respondents (athletes) said that support and infrastructure for adopting sports science and tech-
nology is insufficient in India.

Presence of awareness among athletes about potential benefits
of sports science and technology

B Yes B No

70% of the respondents (athletes) reported that there was an absence of awareness among athletes on poten-
tial benefits of sports science and technology.
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Measures to be taken to increase awareness regarding
sports science & technology among athletes
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According to the respondents measure like training programs (22%), collaborations with sports organizations
(21%) should be taken to increase the awareness of sports science and technology among athletes.

“The main challenge in our country is the soft skills to operate the hardware. No point in setting up huge \
ultra-modern centre with all top hard ware but not enough people to support, understand and operate the
entire system is a waste of money, time and energy. This would be an white elephant. The main idea would be
develop enough professionals in their respective field of expertise which helps in harness the hardware
efficiently.

This is like having a cutting-edge space craft without an astronaut to operate to reach the destination.

Develop professionals first with competence and embark on setting up cutting edge centre to reach the top.
There is a void here for sure, but it's getting better with loads of youngsters embarking on this domain as their
professional path. Welcome sign for India."

Ramiji Srinivasan

Founder Director Sports Dynamix HPC,
Former S&C Team India-BCCI( world cup winning team at 2011), Ml and CSK
Esteemed faculty at International Institute of Sports & Management
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Section 10: Charting the Path Forward: Athlete-Centric Recommendations and Suggestions for Advancing
Sports Science and Technology

1. Accessible Sports Infrastructure: Advocate for the development of sports infrastructure with a
strong emphasis on inclusivity. This includes establishing regional training centers, enhancing existing
facilities, and providing financial support for the creation of sports academies in underserved areas.
Promote mobile sports units to ensure accessibility in remote regions.

2. Education and Awareness Programs: Tailor education and awareness programs to suit the diverse
needs of various sporting communities. Implement interactive workshops, seminars, and mentorship
programs led by experienced athletes who have successfully integrated sports science and
technology. Incorporate practical demonstrations and hands-on training sessions for a more
impactful learning experience.

3. Support from Government and Corporates: Work towards collaborative initiatives involving
government bodies, corporate sponsors, and athletes. Develop comprehensive sponsorship programs
that not only offer financial assistance but also provide access to cutting-edge sports technology.
Establish dialogue platforms for open communication, ensuring that athletes’ needs are clearly
understood and addressed.

4. Research for Indian Athlete Needs: Advocate for research partnerships that specifically address
the unique challenges faced by Indian athletes. Prioritize studies exploring the impact of diverse
climates, cultural practices, and geographical variations on athletic performance. Establish athlete
advisory groups to actively contribute insights and feedback to shape research priorities.

5. Transparent Regulatory Guidelines: Push for the creation of transparent and comprehensive
regulatory guidelines governing the ethical use of sports technology. Ensure that athletes are well-
informed about these guidelines and advocate for the establishment of an independent oversight body
to monitor compliance, protect data privacy, and address ethical concerns.

6. Incentives for Local Innovations: Actively promote incentives for local technology developers and
startups to foster a culture of innovation. This could involve government grants, tax incentives, and
recognition programs that encourage the creation of technology solutions tailored to the unique
needs of Indian athletes. Facilitate collaborative platforms between innovators and athletes for
mutual feedback and refinement.

7. Training Opportunities for Athletes: Develop comprehensive training programs that empower
athletes to understand and utilize sports science and technology effectively. Collaborate with
educational institutions and industry experts to offer courses tailored to athletes’ schedules and
requirements. Ensure ongoing access to learning resources that keep athletes updated on the latest
advancements.

8. Collaboration Platforms for Athletes: Establish both online and offline platforms to facilitate
seamless collaboration between athletes, sports scientists, and technology developers. Encourage
active participation in forums, discussion panels, and knowledge-sharing sessions. Provide a space
where athletes can share their experiences and insights for the collective benefit of the sporting
community.
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9. Public Awareness Initiatives Led by Athletes: Empower athletes to take a central role in public
awareness campaigns. Offer media training and support for athletes to effectively communicate the
benefits of sports science and technology. Leverage social media platforms to share personal stories,
training routines, and success stories that showcase the positive impact of technological integration
in sports.

10. Cultural Integration of Technology: Emphasize the need for sports technology to adapt and align
with the rich cultural diversity of Indian sports. Encourage the development of technology solutions
that respect and incorporate diverse sporting practices, traditions, and rituals. Engage athletes in the
design and testing phases to ensure cultural relevance and acceptance.

11. Inclusive Talent Identification Programs: Advocate for inclusive talent identification programs that
consider a wide range of sports and physical abilities. This ensures that athletes from diverse back
grounds and lesser-known sports are given equal opportunities to showcase their potential.

12. Ethical Use of Performance Enhancing Technologies: Emphasize the ethical use of
performance-enhancing technologies. Encourage the development of guidelines that promote fair
play, integrity, and transparency in the adoption of technologies that enhance athletic performance.
13. Culturally Sensitive Nutrition and Recovery Programs: Promote nutrition and recovery programs
that are culturally sensitive and adaptable to regional dietary practices. Recognize the importance of
traditional nutritional knowledge and integrate it with modern sports science for comprehensive
athlete well-being.

14. Innovative Funding Models: Explore and advocate for innovative funding models for athletes, such
as crowdfunding campaigns, sponsorship platforms, and community support initiatives. Diversify
financial resources to ensure that athletes, regardless of their discipline, have access to necessary
training tools and technologies.

15. Empowerment through Data Ownership: Stress the importance of empowering athletes with
ownership over their performance data. Advocate for systems that allow athletes to control who has
access to their data, fostering a sense of autonomy and ensuring data privacy.

16. Climate-Adaptive Training Technologies: Recognize the diverse climatic conditions in different
parts of India and advocate for the development of climate-adaptive training technologies. These
technologies would cater to the specific challenges posed by varying weather patterns across the
country.

17. Tech-Enabled Grassroots Development Programs: Integrate technology into grassroots
development programs to identify and nurture talent at an early stage. Utilize tools such as data
analytics, wearables, and video analysis to provide insights that contribute to the holistic development
of young athletes.

18. Mental Health Support Services: Advocate for the inclusion of mental health support services as an
integral part of athlete development programs. Promote awareness about the psychological aspects
of sports and the role of technology in providing mental health resources and support.

19. Community Engagement Initiatives: Encourage athletes to actively engage with their local
communities through sports science and technology initiatives. This could include organizing
workshops, fitness camps, and interactive sessions to create awareness and involvement at the
grassroots level.
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20. Sustainable Technology Practices: Promote the adoption of sustainable practices in sports
technology. Encourage the development of eco-friendly equipment and technologies that minimize
environmental impact, aligning with the broader goals of sustainability and responsible resource
usage.

21. National Athlete Network for Knowledge Sharing: Advocate for the establishment of a national
athlete network that facilitates knowledge-sharing among athletes. This platform could serve as a hub
for sharing best practices, success stories, and insights into the effective integration of sports science
and technology.

22. Accessibility in Para-Sports Technology: Highlight the need for accessible sports technology in
para-sports. Advocate for the development of adaptive technologies that cater to the unique
requirements of differently-abled athletes, ensuring inclusivity in sports science and technology
advancements.

23. Skill Transition Programs Post-Retirement: Emphasize the importance of skill transition programs
for athletes post-retirement. Advocate for initiatives that support athletes in leveraging their skills
and experiences gained in sports for successful transitions into careers beyond their active playing
years.

24. Government Recognition of Athlete Contributions: Advocate for government recognition and
awards specifically acknowledging athletes who actively contribute to the integration of sports
science and technology. This recognition would serve to motivate athletes and highlight the
importance of their role in shaping the future of Indian sports.

25. Cross-Sport Collaboration Platforms: Encourage cross-sport collaboration platforms where
athletes from different disciplines can share insights and experiences. Facilitate collaborative projects
and initiatives that leverage the collective knowledge and skills of athletes across various sports.

Type of additional support needed to athletes to understand sports
science & technology integration in training routine

100%
90%
80%
70%
60%
50%
40%
30%
20%
10

30%
23% 23%
% 17%
) %
0% .

Access to Access to Guidance from Financial
workshops technology experts support

30% of the athletes said that guidance from experts would be beneficial to incorporate use of sports science
and technology in their training routines.

B

Other
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[ Interest in sports science and technology workshop j

81%

19%

B Yes B No

81% of the respondents (athletes) reported that they would be interested in attending sports science &
technology workshop.

Role of sports organisation in promoting awareness
to adopt sports science & technology

100%
90%
80%
70%
60%
50%
40%

3%
30%

29%
21%

20% 15%

. E I - 5/0

0% o)

Educational Access to Research
Other

Financial support ==
programs technology initiatives

Access to technology (31%) and educational programs (29%) could be two major inititatives by sports institutes
to promote the awareness on sports science and technology.
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Section 11: Beyond the Surface: Unanticipated Discoveries and Additional Insights into Indian Athletes’
Perspectives on Sports Science and Technology

1. National Sports Technology Roadmap: Develop a comprehensive national roadmap outlining
short-term and long-term goals for the integration of sports science and technology in Indian sports.
A comprehensive roadmap will serve as a strategic guide, aligning efforts and resources to propel
Indian sports into a technologically advanced era. This will enhance India's global competitiveness,
attracting international events and fostering a positive sports culture.

2. Establishment of Sports Technology Research Centers: Create dedicated research centers for
sports technology to foster innovation, collaboration, and the development of cutting-edge
technologies.

Dedicated research centers will drive innovation, creating a hub for technological breakthroughs. This
will position India as a leader in sports technology, attracting talent, investment, and partnerships,
ultimately contributing to economic growth and technological advancements in other sectors.

3. Incentivizing Private Sector Investment: Encourage private sector investment in sports technology
through incentives like tax breaks, research grants, and collaboration opportunities.

By incentivizing private investment, the government stimulates the growth of a robust sports
technology industry. This not only benefits sports but also encourages the development of
technologies with applications beyond athletics, contributing to overall technological innovation and
economic development.

4. National Sports Technology Advisory Council: Form a National Sports Technology Advisory Council
comprising experts, athletes, and industry leaders to provide strategic insights and guidance.

The advisory council ensures informed decision-making, aligning policies with industry needs. This
collaborative approach facilitates knowledge exchange, encourages best practices, and positions
India as a thought leader in sports technology globally.

5. Policy Framework for Sports Tech Startups: Develop a supportive policy framework for sports
technology startups, streamlining regulatory processes and fostering an innovation-friendly
environment.

A supportive policy framework attracts startups, fostering a dynamic ecosystem. This not only
accelerates sports technology innovation but also cultivates entrepreneurship, creating jobs and
driving economic growth in the technology sector.

6. Technology Infrastructure for National Sports Federations: Implement robust technology
infrastructure within national sports federations, including sports analytics platforms and athlete
management systems.

Robust technology infrastructure within sports federations enhances administrative efficiency. This
transparency and efficiency attract sponsors and investors, ensuring the effective utilization of
resources and fostering a culture of accountability.

7. National Sports Technology Education Initiatives: Introduce national-level educational initiatives
focused on sports technology, including specialized courses, certifications, and degree programs.
Educational initiatives create a skilled workforce, driving innovation and creating job opportunities.
This benefits not only the sports industry but also elevates India's overall technological expertise,
contributing to a knowledge-based economy.
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8. International Collaborations for Technology Exchange: Foster international collaborations for
technology exchange with leading global sports technology entities, universities, and research
institutions.

Collaborations with international entities provide exposure to global best practices. This knowledge
exchange enhances India’s standing in the global sports community, fosters diplomatic relations, and
positions India as a key player in the international sports technology landscape.

9. Sports Technology Innovation Challenges: Launch national sports technology innovation challenges
to invite proposals for solving specific problems in sports science and technology.

Innovation challenges spur creativity and problem-solving. These initiatives not only address specific
sports-related challenges but also encourage a culture of innovation that permeates other sectors,
contributing to India’'s reputation as a center for cutting-edge technology solutions.

10. Standardization of Sports Technology Practices: Advocate for the standardization of sports
technology practices in collaboration with international sports organizations.

Standardization ensures interoperability and compatibility. This not only enhances the effectiveness of
sports technologies but also positions India as a responsible global player, contributing to
international standards and protocols.

11. Sports Technology Awareness Campaigns: Conduct nationwide awareness campaigns to educate
the public, athletes, and sports administrators about the benefits and importance of sports
technology.

Awareness campaigns cultivate a positive perception of sports technology among the public. This
generates interest in sports, encourages youth participation, and promotes a healthier, more active
society, reducing healthcare burdens and improving overall well-being.

12. National Sports Technology Grants: Establish grants dedicated to sports technology research and
development to support projects enhancing athlete performance.

Grants for research and development stimulate innovation. This investment not only improves athletic
performance but also generates intellectual property, fostering a culture of innovation that extends
beyond sports into other technological domains.

13. Technology-Driven Grassroots Sports Programs: Integrate technology into grassroots sports
programs to identify and nurture talent at the grassroots level.

Integrating technology at the grassroots level identifies and nurtures talent early. This not only
strengthens the talent pipeline for elite sports but also promotes inclusivity and social development,
contributing to the overall growth of the sports ecosystem.

14. Data-driven Athlete Development Policies: Encourage the formulation of data-driven athlete
development policies using analytics and performance data.

Data-driven policies enhance athlete development strategies. This targeted approach optimizes
resource allocation, maximizes performance outcomes, and positions India as a nation committed to
evidence-based, efficient sports development.

15. Technology Adoption Roadmaps for National Teams: Develop technology adoption roadmaps for
national teams, outlining specific technologies and methodologies for optimal athlete preparation and
performance.

Adoption roadmaps ensure national teams leverage the latest technologies. This enhances India’'s
competitiveness in international sports, fostering a reputation for excellence and attracting global
attention to Indian athletes and sporting events
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16. Inclusive Talent Identification Programs: Implement inclusive talent identification programs
considering a diverse range of sports and physical abilities.

Inclusive talent programs diversify sports participation. This not only broadens the talent pool but also
fosters national pride, unity, and social cohesion, showcasing India’s prowess across a wide spectrum
of sports.

17. Ethical Use of Performance Enhancing Technologies: Emphasize the ethical use of
performance-enhancing technologies, promoting fair play, integrity, and transparency.

Emphasizing ethical use aligns with global sports values. This commitment enhances India's reputation
for fair play and integrity, crucial for building strong relationships with international sports
organizations and ensuring a level playing field for Indian athletes.

18. Culturally Sensitive Nutrition and Recovery Programs: Promote culturally sensitive nutrition and
recovery programs adaptable to regional dietary practices.

Culturally sensitive programs recognize India's diverse dietary practices. This approach not only
improves athlete performance but also promotes awareness of cultural nuances, fostering respect
and understanding globally.

19. Innovative Funding Models: Explore innovative funding models for athletes, such as crowdfunding
campaigns, sponsorship platforms, and community support initiatives.

Innovative funding models democratize sports support. This ensures that athletes across disciplines
and regions have access to resources, promoting inclusivity and diversity in Indian sports.

20. Empowerment through Data Ownership: Stress the importance of empowering athletes with
ownership over their performance data to ensure data privacy and autonomy.

Empowering athletes with data ownership ensures privacy and autonomy. This commitment to
individual rights and privacy sets a standard for responsible technology use, earning trust and
fostering a positive perception of technology in sports.

Positive application of sports science and
technology in training/ performance

B Yes B No

49% of the respondents (athletes) reported that use of sports science and technology positively impacted their
sports performance.
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Facing challenges or setbacks in implementing
sports science principles

¥ Yes B No

51% of the respondents (athletes) reported that they faced setbacks in implementing sports science & tech-
nology principles in their training.

[ Role of sports science in youth sports development J

56%
39%
5%
ESSENTIAL SUPPORTIVE ROLE NOT SIGNIFICANT

56% of the respondents (athletes) felt that sports science plays an essential role in development of sports in
youth.
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Influence of culture or societial factors in adoption
of sports science & technology among Indian athletes

¥ Yes B No

70% of the respondents (athletes) reported that culture and the society influences the adoption of sports
science & technology among athletes in India.

Role of coach & trainers in encouraging athletes
to embrace sports science & technology

Somewhat influential 43%

Not influential . 4%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Respondents (athletes) (53%) reported that coaches and trainers play a very influential role in encouraging
them to embrace sports science & technology.
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Recommendations for improving the accessibility
of sports science resources and technologies for
athletes across different regions in India

26%
25% 25%
21%
3%
-_
INFRASTRUCTURE GOVERNMENT PRIVATE SECTOR EDUCATION AND OTHER
DEVELOPMENT INITIATIVES COLLABORATION AWARENESS

PROGRAMS

As reported by the respondents (athletes) government initiatives (26%), education awareness programs (25%)
and infrastructural development (25%) are recommended for improving the accessibility of sports science
resources and technologies for athletes across India.

[ Underusage of sports science of technologies in India ]

¥ Yes Bl No

58% of the respondents (athletes) reported that there is under usage of sports science and technology in India.
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Willingness to colloborate with sports scientist or
researchers to contribute in research studies

Yes B No

69% of the respondents (athletes) expressed willingness to contribute to with sports scientist or researchers
on ongoing studies for advancement in sports science.

“Recommendations for Science & Technology in sports \
The use of science and technology in sport has to be affordable for India. Technology usage should be simple
and quick as sport preparation and participation can be as ad hoc in many cases. The technology should add
value to the coach's role. If he or she feels that it will replace them then there will be resistance to it. It should
be scientific but not 'hyper-scientific’. Parents, players, and coaches should feel smarter by using it and not
threatened or time-consumed. Along with technology we should prepare professionals to incorporate it quickly.
These trained professionals will be the real difference makers in spreading the knowledge built, gained, and
disseminated”

Dr. Pralay Majumdar

Ex- Dean PAN India for Sports Authority of India (SAI).
Ex-High-Performance Director at Target Olympic Podium Scheme.
Former Respiratory Physiologist at Armed Force Medical College- Pune.
Adjunct Faculty and Senior Project Coordinator, IIT Madras.
Advisor at International Institute of Sports & Management
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"Loads of recommendations but don't know how many will embark on it. The problem is we talk theory till the
cows come home and not understand the nuances of the whole process and protocols. Here are the few
suggestions

\

Important to give gestation period for development in all the fields since the whole system is new to India.
Choosing the right professional to right position-since everyone is an expert due to social media, it is even
more important to segregate rice for the chaff. Prudent selection of candidate for the right job. Constant
updating on the respective field of expertise. Data collection for Indian athletes and devising our own
methodology of training taking pertinent things from the developed countries. Practical application from
theory to practise which is the biggest problem in India and for the Indian athletes.

We talk theory till we drop dead, but is it translating into performance is a billion-dollar question? WE NEEDD
TO SERIOUSLY GO INTO THIS MATTER WITH UTMOST CAUTION AND CONFIDENCE. Coaches And Support Staff
Should Have a Common Goal for The Team or The Athlete And Not Individual Agenda To Make Quick Buck And
Develop Contact For Their LTAD. Proper Process and Protocols in Place from Testing to Training According to
The Sport, Skill, Gender Taking Loads of Other Variables. Recording And Collating Information Without Fail. All
The Time for Reference and Future Generation to Follow. Sharing Of Knowledge is also a Big Issue Here in India,
There Are Many Ways to Understand and Look into This Problem. Either they don't know or pretend TO know THE
subject OR sceptical AND scared TO share making them redundant in the future.

Power To Dominate Through Experience and Knowledge Can Be a Dangerous Tool in bringing the whole System
Crashing Down. Constant Workshops and Clinics on Varied Subjects from Experts from Developed Countries
Which Helps Us to Device Our Own Process and Protocols in Place through Shared Knowledge. Cut And Paste
Workouts and Treatments Are Serious Appetite for Destruction, To Cull This We Need Our Own Data to Be Spot
on Regarding Training or Treatment. Bespoke System for each and Every Athlete according to The
Sport/Skill/Gender/Position of Play/Physiological Profiling/Environmental Issues/Social Factor/Psychological
Parameters and Many More Pointers To Be Considered. Invest on people and professional and teach them to fit
in rather than adjustment to fit it. Finally building a STRONG CULTURE for sports and allied activities bringing in
like-minded people, corporates, stake holders, professionals, public-private partnerships etc according to
need for India rather than following developed countries model, with loads of variables.”

Ramyji Srinivasan

Founder Director Sports Dynamix HPC,
Former S&C Team India-BCCI( world cup winning team at 2011), Ml and CSK
Esteemed faculty at International Institute of Sports & Management
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In the realm of sports, the synergy between sports science and technology is reshaping athletic training. While
physical training is undeniably vital, the mental aspect is often overlooked. Currently, in India, the predominant

focus is on physical and skill training, inadvertently sidelining the immense potential of mental conditioning.

The integration of cutting-edge technology has revolutionized training methods. However, mental training
remains underappreciated. Embracing mental techniques could significantly enhance athlete development.
Beyond viewing athletes solely as physical beings, impeccable performance requires focus, resolve, and
determination, making mental training equally essential in athletic competition.

Nourishing the mind is as crucial as good nutrition for overall well-being. Since the body executes what the
brain instructs, a balanced diet is necessary for both physical and mental health. Anticipating and preventing
physical issues through prehabilitation keeps athletes ahead of potential injuries. Simultaneously, mental
prehabilitation ensures athletes confront high-stakes challenges with confidence. Post-race recovery extends
beyond the body; the mind requires processing. Incorporating mental recovery techniques ensures athletes
regain peak performance on all fronts. Focusing solely on enhancing physical aspects treats athletes as
machines rather than individuals with athletic prowess. Integrating mental fitness into the narrative
underscores that athletes are humans first.

To empower athletes comprehensively, prioritizing mental training is imperative. Recommendations include
raising awareness of mental training, integrating mental exercises into routine regimens, and fostering
collaboration between sports scientists and mental health experts. In essence, while focusing on the body is
crucial, attention to mental training is equally vital. Considering both aspects can unveil novel ways to enhance
performance and overall athlete well-being in the sports industry.

Dr. Rachna Sharma

She is known as a Mind maverick and recipient of Excellence in Psychology
at Neurohacker 2019 by Times of India and
Excellence in Mental Health at Neuroscience 2020 by Economic Times .
She is the Founder and Managing Director of the The Body
Cliinic and Founder of Kkreyations.

65



International Institute of
Sports & Management

] %IISM -

L A
India is witnessing a growing awareness of sports science and technology in athletic training, spurred by the
country's increasing interest in sports. Leagues like the Indian Premier League (IPL), Pro Kabaddi League (PKL),
Indian Super League (ISL) and the likes have become catalysts for change, prompting athletes and coaches to
integrate scientific principles into their training. The Sports Authority of India (SAl) is actively promoting sports
science education among coaches, marking a shift towards a more informed approach to athletic
development. The adoption of sports science and technology in Indian sports is gaining momentum. In the
realm of athletic competition in India, sports science and technology play a pivotal role. Data-driven insights
form strategies in real-time, like field hockey are in use to certain extent.

Analytics contribute to decision-making during matches, and post-competition video reviews aid teams in
analyzing and refining their performance. Athletes across various sports collaborate with nutritionists to
develop dietary plans tailored to their training and competition needs. Prehabilitation, a proactive injury
prevention approach, is gaining recognition in India. As the physical demands on athletes increase
Prehabilitation programs address specific challenges. For E.g. the integration of traditional practices like yoga
into training routines emphasizes flexibility and injury resilience. Post-race recovery methods and techniques
like hydrotherapy and sports physiotherapy are gaining momentum. Traditional practices like Ayurveda and
yoga complement modern methods in recovery protocols too. Challenges persist in India's sports science and
technology industry. Limited funding and infrastructure hinder widespread access to advanced technologies,
particularly in tier 2 & 3 cities.

To enhance the sports science and technology landscape in India, increased investment in research and
development is imperative. Initiatives to make technology more accessible, will democratize its benefits.
Collaboration between sports organizations, educational institutions, and government bodies can facilitate the
integration of sports science into mainstream coaching programs. Promoting a cultural shift towards
embracing evidence-based practices and recognizing the value of sports science in India's diverse sporting
landscape will contribute to sustained growth and success.

o

Dr. Ajit Mapari

Consultant Sports & Exercise Medicine
Founder - Fit2Sport & Athlex
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CONCLUSION

Sports are becoming seen as a serious professional option in India. Aside from games, the topic is expanding
in popularity in several other sectors, such as management and medical. Sports are a well-established industry
worldwide, but in India, thanks to leagues like the Indian Super League (ISL) for football, badminton, and
wrestling, and the Indian Premier League for cricket, the sport has just recently begun to gain popularity.

Therefore, you need to have a lot of support from the science and technology community if a sport is growing
in popularity. In fifteen years, the medical field will be very different because people will charge more to
become sports scientists or sports medicine specialists once they realize that there is demand for backup
support workers in addition to athletes.

Its important to note that awareness on sports science and technology is increasing amongst athletes.
However, the major challenge lies at the grassroot level to implement sports science and technology
principles. As per the need of the hour goes, more sports science professionals will be required to help change
the game of sports industry in India, and to bring more laurates for the country at the national and
international games.

According to the report data, there should be more efforts made to educate and advance the expertise of
sports science specialists, since this will benefit players’ performance. Athletes' and team coaches’ knowledge
of sports science and how it might improve performance should also rise. All athletes should have access to
more facilities, testing labs, and sports science labs so they can start benefiting from sports science and
technology early on.

There should be greater awareness raised among the various sports, athletes, coaches, and the sports
community. Understanding the critical need and function of sports science and technology requires focusing
on their significance at the grassroot level. From the lowest rungs of the hierarchy to the top, it must be put
into practice to demonstrate progress and efficacy.
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RESEARCH METHODOLOGY

1. Introduction: This research aims to gain a comprehensive understanding of Indian athletes'
perspectives on the integration of sports science and technology. Utilizing a mixed-methods approach,
this research methodology is designed to ensure accuracy and reliability in exploring the nuances of
the subject.
2. Sampling Frame and Participants:
Population: Indian athletes participating in national and international competitions.
Sampling Frame: Active athletes in competitive sports.
Sample Size: 400 athletes, providing a 95% confidence level and a 5% margin of error.
Inclusion Criteria: Athletes aged 18 and above actively involved in competitive sports.
3. Research Design:
Mixed-Methods Approach: Integrating quantitative surveys and qualitative focus group discussions
for a comprehensive understanding.
Sequential Exploratory Design: Starting with a quantitative phase followed by a qualitative phase for
deeper insights.
4. Data Collection Methods:
a. Quantitative Phase: Survey - Instrument: Structured questionnaire with Likert scale and closed-
ended questions.
Distribution: Conducted both offline and online to accommodate varied athlete preferences.
Data Collection Period: Insights and data collected since 2020 to date, allowing for a comprehensive
analysis.
Advantages of Time Span: Enables the identification of trends, changes, and evolving perspectives
over the study duration. Captures responses in diverse contexts, including significant sporting
events and technological advancements.
b. Qualitative Phase: Focus Group Discussions (FGDs) - Sample Size: Six focus groups with 8-10
athletes each, ensuring diverse representation.
Moderation: Experienced moderators with a background in sports psychology and qualitative
research.
Instruments: Open-ended questions exploring detailed insights into athletes’ perceptions.
Location: Virtual and in-person FGDs, respecting participant preferences and accessibility.
Data Collection Period: Insights and data gathered from 2020 onwards, extending through the
present
Benefits of Temporal Perspective: Provides a rich understanding of how athletes' perspectives have
evolved, deepening insights into the long-term impact of sports science and technology on their
experiences.
5. Instrument Development:
Survey Questionnaire: Developed in consultation with sports psychologists, athletes, and domain
experts to ensure relevance, clarity, and cultural sensitivity.
Focus Group Guide: Structured to explore in-depth perspectives, incorporating feedback from
pre-testing with athletes.
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6. Data Analysis:

a. Quantitative Data: - Statistical Software: Utilizing SPSS for statistical analysis.
Descriptive Analysis: Examining frequencies, percentages, and means.
Inferential Analysis: Employing regression analysis to identify relationships between variables.

b. Qualitative Data: - Thematic Analysis: Identifying, analyzing, and reporting patterns within the
qualitative data.
Coding: Independent coding by two researchers, followed by cross-verification to ensure reliability.

7. Ethical Considerations:
Informed Consent: Obtaining informed consent from all participants, clearly explaining the purpose,
procedures, and confidentiality measures.
Anonymity and Confidentiality: Ensuring participant identities are protected throughout the study.
Voluntary Participation: Emphasizing the voluntary nature of participation, with the option to with
draw at any stage.
Avoidance of Bias or Conflict: Employing a unanimous survey approach where athletes provide
insights without revealing personal information to mitigate bias or conflict.

8. Validation and Reliability:
Pilot Testing: Pre-testing survey instruments and focus group guides with a small group of athletes
to identify and rectify potential issues.
Peer Review: Seeking feedback from sports science and technology experts to enhance instrument
validity.

9. Limitations:
Response Bias: Participants may provide responses that they perceive as socially desirable or that
align with what they believe the researchers expect, potentially affecting the accuracy of the data.
Recall Bias: Participants might have difficulty accurately recalling and reporting past experiences
or details, leading to potential inaccuracies in the data.
Cultural Bias: The study may be influenced by cultural nuances, and findings might not be universally
applicable, limiting the generalizability of the results.
Technology Access: Athletes with limited access to technology or those from underprivileged back
grounds may be underrepresented, impacting the diversity of perspectives in the study.
Influence of External Factors: External events or changes in the sports landscape between data
collection periods could influence athlete perspectives, introducing confounding variables.
Cross-Sectional Nature: The study's cross-sectional design may provide a snapshot of attitudes and
experiences, but it may not capture changes and trends over more extended periods effectively.
Small Focus Group Size: The qualitative phase's small focus group size may limit the diversity of
perspectives, potentially missing out on varied experiences within the athlete population.
Subjectivity in Qualitative Analysis: Thematic analysis in the qualitative phase involves
interpretation, and different analysts may interpret data differently, introducing an element of
subjectivity.
Exclusion of Non-Athlete Perspectives: The study focuses exclusively on athletes, potentially
excluding valuable perspectives from coaches, sports scientists, or other stakeholders.
Impact of Technology Advancements: Rapid advancements in sports technology during the study
period may lead to evolving perspectives, making it challenging to capture the most recent
attitudes comprehensively.
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It's important to acknowledge these limitations as they provide a context for interpreting the study's
findings and suggest areas for further research or refinement of the methodology.
10. Dissemination of Results:
Research Reports: Producing comprehensive reports for both the quantitative and qualitative
phases.
Workshops and Conferences: Presenting findings at relevant academic and sports science
conferences.
Publications: Submitting articles to peer-reviewed journals for wider dissemination.

This research methodology ensures a thorough and systematic investigation into Indian athletes’ perspectives
on sports science and technology. By collecting data over an extended period, it provides a temporal
perspective that enhances the richness and depth of insights, capturing the evolving nature of athletes'
experiences and perceptions. The extended time frame allows for a more nuanced understanding of trends,
developments, and the lasting impact of sports science and technology on athletes’ perspectives.

DIIDIIDIIIIINRIIIIIIIININY
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