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ABSTRACT
Background: Fluoride maintains dental health value among general
practitioners alongside multiple wider health contributions to human body.
The physiological effects of fluoride exposure remain uncharted at sites
where traditional sports form an essential part of the local culture and
population groups reside. Scientists study how fluoride affects both
physical capabilities and cultural traditions of endurance athletes who keep
their ethnic roots strong.
Aim:This research evaluates the effects that fluoride exposure generates in
endurance athletes when they consume high fluoride water and dietary
products despite their participation in cultural practices. The research
investigates the advantages and safety elements of fluoride consumption
for athletic output and traditional sports cultural continuation.
Methodology:The current study utilized semi-structured interviews with
20 endurance athletes who resided in Xi'an and Tianjin China within the
framework of a phenomenological qualitative study. The researcher
applied thematic analysis to discover essential themes about fluoride
contact points as well as the physical impacts on athletes together with
fluoride's cultural value within their communities.
Results:Athletic performance improved when athletes received fluoride
intake through diet and water because these sources enhanced their dental
health and bone density. High exposure to fluoride caused the
development of symptoms linked to skeletal fluorosis that might hinder
athletic endurance as well as athletic performance. Eating food containing
fluoride played an essential role in cultural ceremonies because it helped
preserve ethnic identity among the members of that community [1]. The
main elements of dietary behavior along with exposure patterns and
cultural elements functioned as essential elements for comprehending
fluoride's influence on athletic activities.
Implication:The relationship among fluoride consumption and sporting
capability and customs stands as a multifaceted connection that this study
examines. Medical care must incorporate both athletic physiology
requirements with cultural history factors that determine how athletes live
and practice.
Keywords: fluoride exposure, athletic performance, cultural identity,
endurance athletes, traditional sports, thematic analysis.
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INTRODUCTION

Fluoride plays a distinct role across both biological
well-being and established traditions because it
functions as an influential factor for dental and
physical health systems yet maintains cultural
significance. People widely accept fluoride as a
substance with dual actions of strong bone
promotion and dental caries prevention that exists
in dietary supplements along with oral health
products and water sources [2]. It provides more
benefits than clinical management to traditional
athletic communities who use it in sports practises
even though it remains primarily useful for clinical
procedures [3]. Both China and Pakistan maintain
traditional sports which defend cultural heritages
through the preservation of ancient beliefs and
customs. These recreational practices serve dual
purposes of cultural expression and historical
tradition preservation throughout the Chinese and
Pakistani territories. Wushu and dragon boat
racing serve as physical activities and ethnic-
cultural heritage protectors throughout China.
Pakistan's sports of kabaddi and polo directly
connect to multiple regional communities' cultural
values and ethnic heritage mostly at their rural
population where these sports remain family
traditions from generation to generation.

The study investigates fluoride treatment effects
on sports performance gains in addition to
exploring methods for safeguarding traditional
ethnic cultural practices of Chinese and Pakistani
sports activities. Modern sports medicine solutions
and fluoride supplementation have become
attractive research directions for improving athletic
performance throughout China. The difficulty
exists to find equilibrium between sports medicinal
advantages and sustainability of heritage sports
traditions. Traditional sports remain popular in
Pakistan but authorities increasingly realize the
importance of implementing modern fluoride-
based enhancement techniques for athletes without
disturbing their authentic historical
significance.Fluoride's importance in human health
is evident when considering its dental caries
preventive qualities which has significant bearing
on athletes and their cultural practices [4]. The
image highlights that in limited doses fluoride
efficiently stops tooth cavities by reversing early
signs of demineralization in tooth enamel, and so
has important roles to play within oral care [5, 6].
This is especially important for athletes who
encounter excessive oral wear from rigorous
exercise, eating and drinking patterns that may
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subject them to greater fluoride levels through
using tap water or tea, especially in places with
fluoridated municipal water supplies. In endurance
sports, for example, those examined in the study
(e.g., running, swimming and cycling), athletes
require that their oral health is healthy enough to
ensure they are able to eat and perform normally
[7]. Fluoride, in properly managed use, aids in
protecting the dental health of athletes, in
particular, as they train and'drink’ abundantly.

However, excessive intake of fluoride can lead to
severe health complications, i.e. skeletal or dental
fluorosis, the report cautions. These problems can
be problematic for athletes, who have a great deal
to be seen in the skeletal and dental health of top
performance. Fluorosis is a condition which is
carried over for life in dental and skeletal form as
discoloration and damage to teeth and bony
weakness which may also hamper the physical
performance of athletes particularly of endurance
or high impact activities [8]. The risk of fluorosis
is higher among people who live in places with
water and food having high amounts of fluoride
levels and also in sports population where the
athletes are drinking more and more amounts of
fluoridated water and fish which is a food source
that absorbs fluoride. This is worrying for athletes
consuming high fluoride amounts from a GIS
geographic location, eating fluoride-rich foods and
drinks during their training regime [9].

The figure 1 "Fluoride in Human Health and
Nutrition™ gives a complete view of the dual health
effects of fluoride in human . It explains the role
fluoride plays in the prevention of dental caries
with  small amounts being beneficial, in
comparison, the risks of excessive intake of
fluoride, causing dental and skeletal fluorosis. The
information is presented in the light of human
health, nutrition and biological effects of fluoride
ingestion.

The need for people to keep well-balanced fluoride
intake so that the level is within the recommended
range, which is set at 0.05 mg/day/kg of body
weight for the prescribed intake. This quantity
delivers the fluoride benefits to prevent cavities,
and to prevent people with the potential of
flourosis from being to much [10]. To athletes
whose performance and cultural identity are
intertwined it is critical to grasp the fine line
between the benefits of fluoride for health and the
potential detriments of overconsumption of it.
From a more cultural sportual perspective,
particularly in areas where food habits, their whole
culture, and in the fluoride levels it is were here,
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we learn from it that what this picture suggests my
ounits to me pose health right, while
simultaneously embracing high performance and
culture. The inter-relationship between cultural
customs, dietary habits (like fluoride rich foods)
and physiological needs of athletes make
education and awareness of fluoride’s role in
nutrition worthwhile [11]. Whether in modern
sports or traditional practices, knowing and
handling fluoride intake holds a big place in
keeping health and performance while preserving
cultural traditions.

Fluoride in Human Health and Nutrition
In small The adequate
amounts it intake is set at
prevents dental 0.05 mg/daylkg

V7 caries. body weight.
Excessive intakes Main sources:
can result in - Waler gy
development of Yi-ta
dental and/or /i « -food, especially fish
skelstal fluorosis, - toothpaste

Figure 1: Role of Fluoride in human nutrition and
health

This research links fluoride consumption with
traditional sports and exists where physiological
health meets cultural practices and preservation of
ethnic identity. Physical fitness and nutrition play
an equally essential role in preparing traditional
athletes since their sports demand athletic ability
together with strength and endurance [12]. Some
ethnic communities tightly connect the questions
about fluoride benefits from different consumption
sources—such as water and tea habits—to their
traditional ways of life. The study evaluates
whether fluoride improves athletic performance
among traditional sport competitors and how this
usage maintains cultural bonds and ethnic
traditions.

This research addresses the insufficient knowledge
regarding how fluoride consumption affects
physical outcomes and sport ability in addition to
traditional cultural upkeep of ethnic sport
practitioners. Research into oral and systemic
benefits of fluoride surpasses investigation of its
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The figure 1 is useful in the larger conversation of
the role fluoride plays in health while considering
the unique cultural and physiological demands of
athletes by suggesting the possibilities of fruitation
of fluoride in sports individuals, particularly in
dessert districts of the world. So fluoride works as
a health enhancer and at the same time a potential
health risk, depending on its dose, the cultural
significance and the specific needs of sports
movement athletes.

effects on traditional sports athletes although
scientists have extensively studied these benefits.
Understandings about fluoride intake within the
cultural framework and its impact on sports
performance and social bonds demand more
thorough research.

A combination of intentional preparation and
passive exposure to fluoride exists during the
water drinking or dietary item consumption of
ethnic athletes who perform in demanding
conditions. The beliefs regarding fluoride use
along with the associated practices in ethnic
communities lack sufficient academic research.
The unknown areas concerning fluoride use may
reveal essential foundational knowledge about
traditional ~ sports traditions beyond their
advantages for performance enhancement. This
investigation seeks to reveal the methods that
enable local populations to keep their fluoride
sports practices within traditional practices despite
the risks traditional practices face from global
trends.

Purpose of the Study

The goal of this research focuses on analyzing the
ways fluoride management approaches and
understanding patterns affect physical
development and cultural aspects of traditional
sport participants. The research combines sports
science and cultural anthropology and qualitative
research methodologies to examine fundamental
sports science concepts and oral health
maintenance between athletes who use fluoride for
nutritional optimization purposes within cultural
athletic practices. The investigated method helps
researchers comprehend both physical advantages
and how athletes aid their communities to preserve
traditions within their athletic displays.

The research pursuit seeks to harmonize two
contrasting priorities between sports performance
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improvements through fluoride ingestion and the
protection of cultural customs against societal
change. Research into this connection helps shape
academic knowledge about sustainable practices
along with indigenous health optimization systems
and native strategies to protect ethnic identities in
transforming social structures.

Objectives of the Study

Ol:The study seeks to determine both the
purposeful and accidental fluoride consumption
methods on the physical output of traditional
ethnic sport competitors.

02:The research will analyze the link between
fluoride practices in nutrition and oral healthcare
and ethnic cultural values which helps sustain
ethnic identity during sports participation.

Research Questions

RQ1:The usage of fluoride as a substance affects
the physiological condition and sports outcomes
among competitors who perform traditional ethnic
sports.

RQ2:The research question investigates fluoride
use practices which reinforce cultural stories and
ethnic identity elements in historical sporting
groups.

Aim of the Study

A qualitative study aims to fully understand how
fluoride benefits athletic performance as well as
retains cultural traditions for athletes participating
in ethnic traditional sports. Experts from athlete
backgrounds and community leadership positions
together with sports coordination staff join
interviews to disclose the complex relationship
between fluoride consumption levels and their
effects on athletic performance together with their
role in sustaining cultural practices and promoting
ethnic identity expressions through athletic
activities.

This study unites information from different fields
about how fluoride serves as both a physical
advantage and cultural pathway.

This research employs semi-structured interviews
as part of a qualitative approach to answer the
previously stated questions. The chosen
methodology provides suitable conditions to
analyze subjective knowledge and cultural
techniques and physiological effects in sports
practices and fluoride utilization contexts. The
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research method of semi-structured interviews
combines the advantage of flexibility to capture
many types of input from different groups with
structured themes to keep the investigation
centered on its main goals.

The interview analysis focuses on local
perspectives about ingesting fluoride by exploring
dietary behavior patterns and understanding of
fluoride bodily effects and cultural usage for
supporting traditional sports which represent
ethnic heritage. Research into how communities
implement fluoride strategies both knowingly and
unconsciously will give essential context and vivid
observations  required to understand  this
combination.

Cultural and Physiological Synergies in Focus

Traditional sports maintain their cultural identity
as they unite physical exercises with established
cultural expressions that representatives use for
ethnic presentation. Populations in China prefer
indigenous games that maintain ecological
knowledge about natural elements such as fluoride
in addition to populations in Indonesia who
practice martial arts [13]. Natural or intentional
fluoride consumption becomes an integrated part
of ecological and sociocultural practices which
maintain athletic performance together with
cultural sustainability.

Significance of the Study

The importance of this study is due to the fact that
it has the transformative ability of redefine areas of
overlap of physiology, cultural preservation, and
traditional sports. Approach to fluoride as a
nutrient component of sport is more than just
theoretical premise of more an alternative models
for sustainable health systems linked in the cultural
contexts. By reading the stances of athletes to
fluoride as both intentional dietary
supplementation and unintentional presence here
and there, the study will give new histories for
understanding forms of balancing health and
identity in the sport.

Moreover, the politeness of showing traditional
sports to emphasize their relevance not only
because they are cultural practices that have
evolved over the years, but also as tools to confirm
identity in times of external interference such as
urbanization and global trading systems. The
traditional sports are not simple sports, but a
documents of the cultural resilience. Investigating
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just how incorporated something as small but
powerful as fluoride becomes into this
sustainability fits into international dialogue about
indigenous knowledge preservation.

The athletes of the study come from ethnic
communities intensely associated with traditional
sports, especially one that is heavily dependent on
fluoride-rich environment or diet. By concerning
itself  with the common promotion of
physiological/ physiological perks and of cultural
longevities in the scope of fluoride, the study puts
fluoride in the spotlight as singular instrument of
comprehension of practices of health that
demonstrate more than the physical and push into
the cultural ethos surrounding sports. This
thorough study is a must-read for all practitioners,
policymakers and researchers looking to set up
culturally  sensitive politicalities for health
optimisation via sports. In general, this qualitative
study is added to a corresponding awareness
knowledge about traditional sports as huge links
into the flowing of physical sciences of health as
well as culturological expression and fluoride as a
fascinating example of an element in this fusion.

Literature Review

This literature review integrates studies on the
intersection of fluoride consumption and sports
based on custom. Focusing on various angles, this
study enters into multidisciplinary areas like sports
science, anthropology, and nutrition into a
gualitative analysis to explore these topics.

Physiological Effects of Fluoride on Athletic
Performance

Fluoride is crucial for systemic health, especially
in caries prevention in the dental field and bone
health fortification. Low levels of fluoride are
nutritionally relevant as it increases, proliferation
of osteoblasts, which is beneficial to bone strength
in athletes that is exposed high repetitive physical
stress [14]. But an excessive amount of fluoride
intake has been linked to toxic effects like dental
and skeletal fluorosis affecting athletes or non-
athletes alike.

Research finds that physical exercise affects
fluoride metabolism, and with moderate to high
intensity exercise, absorbing systemic fluoride
more readily but inhibiting its renal excretion. The
fact that there is a physiological correlation of this
implies that people involved in traditional sports,
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where physical training is executed intensively,
should have higher levels of fluoride in their
bodies, compared to the general public [15].
Therefore, the interaction between Fluoride
metabolism and physical activity deserves further
exploration, especially in the context of specific
cultures having diets or water supply that is rich in
fluoride.

Cultural Significance of Traditional Sports

Traditional sports are an inextricable part of
cultural heritage and also are carriers of national
identity, and shared values, and area traditions.
Forschung belegt die Funktion dieser Sportarten
zukeitern  der  Gemeinsamkeit und  des
interkulturellen Dialogs bei Erhalt kulterller
Vielfalt. Ethnic sports frequently represent
distinctive societal cultures, combining with
physical exercise in rituals and rituals,ols usage,
and mphovultural therapies [16]. This is beneficial
because is strengthening the community ties and
the meaning of sports at the cultural level.

Fluoride consumption and traditional dieting
manners also carry anthropological meaning in
those ethnic groups. For example, tea—a common
beverage in almost every culture—is an excellent
natural source of dietary fluoride, in this way
determining fluoride intake patterns in populations
with tradition in sports [17]. Cultural traditional
practices reflects how cultural and physical
traditional needs meet up in original ways for
players in ethnic and indigenous games.

Interplay Between Nutrition, Fluoride, and
Performance in Athletes

Nutrition plays a key role in athletic performance
and dietary fluorides’ role in bone strength and
oral health may indirectly impact athletes’
performance. Appropriate oral health methods,
such as fluoride toothpaste or topical varnish, have
been said to negate the negative performance
effects resulting from dental issues. Specifically,
for traditional sport, the nutritional component is
even more enhanced by food culture doctrines
handed down through the generations, that
matches local food with natural sources of
fluoride, such as seafood or fluoridated water [18].

Similarly, anthropological nutritionally based
studies show the problems the athletes have to face
when following all cultural diets out there and
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learning how to operate for performance as we do.
The fact that there are natural fluoride, considered
as a nutritional component, increases physical
strength, at the same time preserving cultural
continuity through preserving the traditional food
tradition.

Qualitative Research in Preserving Cultural
Identity Through Sport

Qualitative research approaches, especially semi-
structured interviews, has illustrated to provide
meaningfully the complaining, intricate, layered
narratives on ethnicity and traditional sports. From
these interviews it is possible for researchers to
uncover participant's self-concepts and ass out
prior to doing inalienable exploration of topics like
identity maintenance, dietary habits and
performance enhancement. Study shows that such
sports are not only cultural markers but also
adaptive practices integrated with traditional
knowledge of history, ecology and society
necessary to urban legitimate self survival.
Ethnographic research also shows that the socio-
political aspects of traditional sports reveal
protestors; of luck like fluoride intake practices as
a means for defending ethnic tradition at the same
time as they promote health and wellbeing.

Methodology
Study Design

This study used qualitative phenomenology as a
research design which is well-qualified for looking
at lived experience of the individuals who
experienced fluoride exposure directly and the
same time how it affects the respiratory system.
The emphasis is on studying how people take in
fluoride, both voluntary and involuntary, to
enhance performance in endurance athletes while
keeping  their  ethnicity evident through
participation in traditional sports.

By focusing on endurance athletes from Xian,
China, this research seeks to discover how
exposure to fluoride affects with both
physiological and cultural dimensions of athletic
practice [19].

Participants

The research will consist of 20 endurance athletes
living in Xian and Tianjin, China, selected for its
high fluoride levels in the environment, especially
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in the water supply. These competitors will include
runners,  swimmers, cyclists and  other
endurancesport participants. The participants
criteria is as following:

Age: Subjects will be in the age range of 18-45
years, being the age range on which most of the
individuals are in the peak performance of their
athleticism [20]. This guarantees that the
participants are actively competing in their
particular sports where they can literally work
extremely hard physically.

Participation in Endurance Sports: Athletes will be
required to be actively engaged in endurance
sports, such as running, swimming, cycling or
similar for minimum of three times a week. Since
athletes frequently participate in such active
training, their exposure to the physical stresses of
endurance training continues and may effect their
intake and health of fluoride.

Exposure to Fluoride: Subjects should have
dwelled in high-fluoride areas of Xian for no less
than one period in which long presentation of
fluoride is accessible through consumption,
sustenance, or ecological wellsprings (e.g., tea,
fluoride-substantial nourishments).

The demographic table 1 details the key data of the
participants, including age, gender, sport of
interest and fluoride exposure that promotes
understanding of the findings and gives insight
into variation of responses asper these factors.
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Table 1: Demographics
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Participant | Age Gender Sport Type | Years of | Fluoride | Fluoride Consumption
ID Experience | Exposure | Sources
(Years)
P1 24 Male Running 6 4 Drinking water, tea, toothpaste
P2 30 Female Swimming | 10 8 Drinking water, fish, tea
P3 28 Male Cycling 5 Tea, toothpaste, fish
P4 22 Female Triathlons 5 3 Drinking water, tea
P5 35 Male Running 12 10 Fluoridated water, toothpaste
P6 27 Female Swimming | 8 6 Drinking water, tea
P7 26 Male Cycling 5 Tea, toothpaste
P8 23 Female Triathlons 4 Drinking water, tea
P9 29 Male Running 8 6 Fluoridated water, toothpaste
P10 32 Female Swimming | 10 9 Fish, tea, drinking water
P11 25 Male Cycling 6 4 Tea, toothpaste, fish
P12 28 Female Triathlons 7 5 Drinking water, tea
P13 30 Male Running 11 8 Drinking water, toothpaste
P14 26 Female Swimming | 6 4 Tea, toothpaste
P15 32 Male Cycling 10 7 Fluoridated water, tea
P16 23 Female Triathlons 3 Tea, toothpaste
P17 34 Male Running 7 Drinking water, fish
P18 29 Female Swimming 5 Fluoridated water, toothpaste
P19 31 Male Cycling 10 8 Tea, toothpaste
P20 33 Female Triathlons 12 10 Drinking water, fish

Cultural Practices: Professional athletes adhere to
customary eating habits, having food and fluids
whose supply will enable fluoride intake, such as
tea, fish, and water regarding the greater amount of
fluoride tend to have.

Exclusion Criteria

Participants will be eligible for the study only if
they do not meet any of the following.Criteria:
Athletes suffering from Chronic Respiratory
Diseases: Athletes with chronic respiratory system
diseases, like asthma or obstructive pulmonary
disease (COPD), will likely be excluded from
found confounding factors in respiratory
symptoms reported.

No Fluoride Exposure: Athletes who have not been
regularly exposed to Fluoride through either the
water they drink or the food they consume will be
excluded, because the study revolves all around
the effects of fluoride consumption.
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Data Collection Methods

The main method of collecting data is through any
semi-structured interviews, which provides a great
ideal for gaining personal reflection of personal
experiences while promoting flexibility issue to
cover all the topics relevant to the research
questions. The semi-structured interviews enable
participants to speak freely about their experiences
but at the same time keep the conversation directed
towards the major issues relevant to fluoride
exposure and its impact on respiratory health and
athlete’s performance [21].

Semi-structured Interviews

The semi-structured interviews will be the key data
collection method. Each interview will be 30-45
minutes long, making enough time to uncover
participants' personal experiences of encountering
fluoride, their knowledge of possible health
consequences, and the cultural practices of theirs,
which are intersecting with athletic performance.
The interview issued will stress on the following
content:
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Fluoride Exposure:

What fluoride exposures do you get to all the time
(ie, fluoride in water, your tea, your food, your
toothpaste, etc.)?

how aware are you of the amount of fluoride in
your environment and how is it effecting your
health?

Respiratory Health:

Have you experienced any symptoms of the
respiratory system during or following an
endurance workout (coughing, wheezing or
shortness of air)?

How does this symptoms impacts on your athlletic
performance , especial in sport of traditional.
Cultural Practices and Athletic Performance:
What is your background of culture and how this
affects your thinking about fluoride ingestion and
its function in keeping healthy data teeth.

Are you convinced fluoride will then benefit in
sports performance and also impact total health in
classic sports?

Fluoride and Performance:

Do you think that, annually, fluoride is most
critical in existing your endurance or curing
performance.

Do you believe fluoride has a positive or negative
effect for your performance on endurance
activities?

The interview guide ensures that along the
physiological and cultural dimensions of athletic
practice, study discourse stays bind with how
fluoride influences.

The semi-structured interview grid with 6 themes
will be used to facilitate the interview process to
encourage  participants to  describe  their
experiences and points of view in relation to
exposure, health and athletic performance impact
of fluoride. The demographic table offers simply
participant info, to ensure there are actually
records gathered coming from men and women
who satisfy the study's inclusion criteria. These
organized tables will help you productively look at
the qualitative information, fix on both personal
speculation and social understandings of fluoride's
effect on performance and wellbeing. Table 2
semi-structure interview presented below.
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Table 2:Semi-Structured Interview

Theme

Question

Fluoride Exposure

1. What sources of fluoride are you regularly exposed to (e.g., drinking water, tea, food, dental products)?

2. How aware are you of the fluoride levels in your environment, and how do you feel this impacts your
health?

3. Have you noticed any changes in your overall health since being exposed to fluoride over time?

4. Are there specific cultural practices related to fluoride use in your community that you follow?

Respiratory Health
Symptoms

5. Have you noticed any respiratory symptoms, such as coughing, wheezing, or shortness of breath, during
or after endurance activities?

6. How do these symptoms affect your athletic performance, especially in traditional sports?

7. Do you experience any differences in respiratory symptoms depending on the type of fluoride exposure
(e.g., from water vs. food)?

8. How frequently do you encounter these respiratory symptoms, and how long do they last after an
activity?

Cultural Beliefs and
Practices

9. How does your cultural background influence your views on fluoride consumption and its role in
maintaining oral health?

10. What cultural practices do you follow regarding fluoride, especially in terms of dietary consumption?

11. Do you think fluoride has any cultural significance in your community beyond its health benefits?

Fluoride and 12. Do you believe fluoride helps enhance your athletic performance or contributes to your overall health in
Athletic traditional sports?
Performance
13. How do you balance cultural customs and the physiological needs of your body in relation to fluoride
consumption?
14. How does fluoride intake affect your physical endurance during athletic activities?
Fluoride 15. Have you noticed any changes in your performance levels after increasing or decreasing fluoride
Consumption and intake?
Recovery
16. Do you think fluoride consumption helps with recovery after strenuous activities?
Social and 17. How do the people around you (family, teammates, community) view fluoride and its effects on health?
Environmental
Influences

18. How does the environment (e.g., water fluoridation in your region) influence your fluoride consumption
habits?

19. Do you think fluoride exposure has any different effects on performance based on your geographic
location or the type of sport you engage in?

Health Risks and
Fluoride
Overconsumption

20. Have you experienced any symptoms that you believe are related to excessive fluoride intake (e.g.,
dental discoloration, joint pain)?

21. Are you concerned about the long-term health effects of fluoride overconsumption, and how do you
manage this concern in your daily life?

Participant Diaries

Besides interviews, athletes will be required to fill
out a daily diary over one month period. The diary
will enable ongoing over a period of time tracking
of your fluoride intake and any signs of respiratory
changes and on performance. This diary is to
record daily events and changes in day-to-day
intake of fluoride and respiratory health.

Each participant will receive guides to speak into
record the following:

Fluoride Sources: Which source(s) of fluoride did
you ingest today (e.g., water, tea, toothpaste,
(fluoride pills)?

Respiratory Symtoms: Were you experiencig
anything as shortness of breath? wheezing or
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coughing? What was your experience of them
training?

Performance Feedback: How important do you
think the intake of fluoride has been to your
overall performance during training?

The diaries will add to the interviews by yielding a
finer grain, day-to-day evidence of how fluoride
intake affects respiratory health and athletic
performance [22].

Data Analysis

The data gathered from the interviews and journals
will be analyzed through thematic analysis, a
commonly applied method for analysis of
qualitative data. This approach will enable the
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analyst to find out patterns and trends in the data,
gaining some understanding like a relationship
between the fluoride exposure and stimulation on
athletes’ respiratory health and performance.

Step 1: Data Transcription

All interviews will be transcribed verbatim to
guarantee that every information will be taken
down properly. The diaries will be evaluated
frequently and coded for recurring themes coming
from fluoride exposure and respiratory health [23].

Step 2: Coding

Transcribed interviews and diary entries will be
coded in accordance with a regular procedure.
Borrowed sentences and passages regarding
fluoride exposure, respiratory health concerns and
performance will be gathered and kept in
organized groups [24]. This procedure enables the
researcher to divide the data into manageable
sections that can be comprehended for any
constant trends.

Results

The semi-structured interview grid with 6 themes
will be used to facilitate the interview process to

Table 3: Statistical Summary of Fluoride
Exposure Sources

Fluoride Xi‘an (n | Tianjin | Overall
Source =10) (n=10) | (n=20)
Drinking 80% 70% 75%
Water

Tea 60% 50% 55%
Consumption

Toothpaste 50% 40% 45%
Food  (Fish, | 30% 25% 27.50%
etc.)

Supplements | 10% 20% 15%

The selected cities' endurance athletes primarily
get exposed to fluoride through water and tea
consumption according to these statistical findings.
People consume fluoride through both pills and
food but the amounts are generally not as
substantial as drinking water and tea intake.

2. Respiratory Health Symptoms
Within the second theme scientists studied the
respiratory health effects which appeared because

of fluoride exposure. The study subjects reported
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encourage  participants to  describe  their
experiences and points of view in relation to
exposure, health and athletic performance impact
of fluoride.

1. Fluoride Exposure Sources

During interviews people discussed different daily
contact points where they encounter fluoride thus
creating the first theme. People obtained most
fluoride from drinking water followed by tea
consumption and then toothpaste contained
fluoride. The consumption of fluoride-rich fish
snacks appeared less common than other reported
sources of fluoride intake.

Table 3 presents all fluoride sources which
participants mentioned in Xi'an and Tianjin.
Drinking water emerged as the main source of
fluoride intake for all athletes between Xi‘an and
Tianjin since 80% of Xi'an residents and 70% of
Tianjin residents consumed fluoridated water. The
residents of Xi'an primarily obtained fluoride from
teadrinking (60% of the population). Half of the
Xi'an athletes (50%) and forty percent of Tianjin
athletes used toothpaste products that contained
fluoride. The participants from Xi'an consumed a
slightly elevated amount of fluoride through their
food compared to participants from Tianjin.

their respiratory symptoms by describing their
coughing, wheezing, breathing difficulties and
chest constrictions. Athletes experienced various
symptoms but no one complained of serious
respiratory problems. The most common reported
symptoms were coughing alongside shortness of
breath especially following demanding physical
trainings.

The data regarding respiratory symptoms which
participants experienced is shown in Table 4. A
large number of athletes did not show respiratory
problems yet considerable numbers of them
reported coughing (45%) and shortness of breath
(25%). Among the participants wheezing appeared
in small numbers because 25% experienced it.
High fencing exposure to fluoride fails to produce
severe respiratory symptoms according to the
reported data from athletes even though chest
tightness occurred in just a limited number of
them. The collected data indicates respiratory
symptoms do not affect every athlete despite their
exposure to high fluoride levels.

The research demonstrates fluoride exposure
creates some links to respiratory symptoms yet
athlete-reported symptoms remain manageable.
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The results imply that training intensity together
with  atmospheric  quality and hereditary
characteristics affect athlete respiratory health to a

Table 4: Frequency of Respiratory Health
Symptoms

Respiratory Xi'an (n | Tianjin | Overall
Symptom =10) (n=10) | (n=20)
Coughing 40% 50% 45%
Wheezing 20% 30% 25%
Shortness of | 30% 20% 25%
Breath

Chest 10% 10% 10%
Tightness

No Symptoms | 40% 40% 40%

3. Cultural Beliefs and Practices

Athletes frequently saw that fluoride fits with their
traditional food practices as demonstrated by the
cultural beliefs and practices theme. Fluoride held
importance to athletes in both locations as a
health-promoting substance because they believed
it linked to their cultural backgrounds. Athletes

Table 5: Fluoride and Athletic Performance

Impact

Impact on | Xi‘an Tianjin | Overall
Performance (n=10) | (n=10) | (n=20)
Improved 20% 15% 17.50%
Endurance

Improved 30% 40% 35%

Recovery Time

No Impact on | 40% 30% 35%
Performance

Decreased 10% 10% 10%
Performance

4. Fluoride and Athletic Performance

The research examined fluoride effects on
participant athletic abilities to determine if fluoride
triggered  performance  changes.  Athletes
perception of fluoride acceptance varied because
some athletes noticed improvement in their
endurance and recovery rate but others observed
no meaningful changes. Each athlete experienced a
different impact from fluoride since some
performers felt that fluoride enhanced their
recovery duration yet other participants noticed no
change in their athletic abilities.
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greater extent than fluoride absorption does
individually.

acknowledged fluoride as a fundamental cultural
component which they received through tea
consumption alongside food because their society
linked it to their well-being.

Table 5 demonstrates how athletes view the
relation between fluoride contact and their athletic
achievements. Performance outcomes were mainly
neutral according to athletes since they reported
that fluoride exposure improved their endurance
by 17.5% of surveyed participants. According to
athlete survey results 35% held the position that
fluoride consumption did not affect their
performance ability. Thirty-five percent of athletes
responded that fluoride exposure enhances their
recovery time following sports activities especially
among distance runners.

Ten percent of participants experienced reduced
performance according to survey data which
suggests both biological along with personal
sensitivities to fluoride exposure as possible
reasons behind these differing effects on athletes.

Table 6 demonstrates that a large number of athlets
from Xi'an and Tianjin consider fluoride to
positively affect health since 57.5% of respondents
had this perspective. The data shows that about
one-third of participants or 32.5% considered
fluoride to be a part of their culture while also
supporting its positive health effects. Participants
indicated fluoride holds minimal importance as
medical supplementation for their health as
demonstrated by their answers indicating 17.5% of
acceptance and 7.5% of refusal.

The use of fluoride achieves dual significance in
health practices because people combine its
benefits with cultural customs that define regions
with inclusion of fluoride-rich substances in their
everyday diet.
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Table 6: Cultural Beliefs about Fluoride Use

Cultural Practice Xi'an | Tianj | Over

(n =(in (n]all (n

10) =10) | =20)
Fluoride as a Health | 60% |55% | 57.50
Enhancer %
Fluoride as Part of | 30% |35% | 32.50
Tradition %
Fluoride as a Necessary | 20% | 15% | 17.50
Supplement %
Fluoride Not Believed to | 10% | 5% 7.50
Have Cultural %
Significance

5. Fluoride Consumption and Recovery

Athletes evaluated fluoride exposure effects on
their recovery time as part of the fluoride
consumption and recovery theme. The athletes
who consumed fluoride experienced better
recovery times especially among those who
obtained higher amounts of fluoride exposure
through their water supplies and tea consumption.
The data supports the hypothesis that fluoride
delivers bone-strengthening effects and fatigue
reduction which leads to shorter recovery times
following strenuous physical activities.

A large number of participants (35%) reported that
their ability to recover improved due to fluoride
content exposure (see Table 3).

6. Social and Environmental Influences

Social beliefs together with environmental
conditions act as external factors which shape
athletes' fluoride experiences according to the last
research theme. The athletes pointed out how their
community norms influence fluoride norms
because they promote and encourage its
consumption. The social elements which included
local dietary customs and cultural acceptance of
fluoride significantly contributed to athletes' ideas
about fluoride's effects on their health.

Discussion

A research investigation examined how fluoride
exposure influences the respiratory health plus
athletic performance together with cultural
importance of endurance sports participants.
Fourth-year research examined endurance athletes
from Xi'an and Tianjin through semi-structured
interviews  which  resulted in  detailed
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understanding of fluoride relations with health
results along with traditional sports activities.
Results identify physiological and cultural
elements of fluoride effects which this paper
integrates with existing research and theoretical
models.

Fluoride Exposure Sources

The interviews revealed fluoride exposure sources
as the interviewees' main discussion point.
Evaluations found that athletes within Xi'an city as
well as Tianjin city ingested fluoride from several
sources primarily through their daily consumption
of drinking water and tea. Water fluoridation
stands as one of the primary sources of fluoride
consumption across the world according to
previous studies [25]. Recent studies indicate that
tea consumption as a common food -choice
produces major fluoride content in food intake [26]
similar to this investigation. Athletes consume
high amounts of fluids during training sessions and
competitions thus this information proves critical
for them. This research indicates that higher intake
levels of fluoride-filled beverages create more
fluoride exposure than what is normal for typical
human populations.

The data revealed that athlete players used
toothpaste with fluoride as a minor source
following water and tea for fluid consumption. The
researchers noted that toothpaste serves as one
main source of fluoride contact which
demonstrates why oral hygiene practice helps
control fluoride absorption into the body [26].
Research showed that fish together with other
fluoride-rich foods led to fluoride consumption but
in smaller quantities. The health effects of fluoride
on the body depend on the nutritional behaviors of
endurance athletes who consume fluoride-treated
food and water in their geographic locations.

Extensive research should focus on fluoride
consumption patterns of athletes competing at high
performance levels because fluoride exposure
plays a dual role both in traditional and biological
terms in certain regions. Our study demonstrates
the necessity for extensive fluoride research
regarding its effects on athletes especially those
participating in sports that require additional fluid
intake because they face increased fluoride
exposure.

Respiratory Health Symptoms
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Research  investigated  breathing  problem
symptoms as its second major topic of analysis.
Athletic study participants experienced only
lightweight respiratory symptoms consisting of
coughing and  wheezing  together  with
breathlessness even with the possible respiratory
health risks from fluoride exposure. The research
shows that fluoride intake produces minimal
respiratory symptoms mainly in people who
consume large amounts of fluoride [27]. Of the
participants who reported experiencing respiratory
symptoms 35%, 40% also stated they did not
experience such symptoms so fluoride possibly
does not serve as the main trigger of breathing
problems for these athletes. The analysis should
account for additional environmental elements
including pollution together with  physical
requirements of endurance sports as potential
causes linked to these symptoms.

Research links exposure to fluoride with fluorosis
that causes permanent harm to lung tissues
according to [28]. Low reported fluoride exposure
amounts throughout the study suggest that
endurance athletes have decreased respiratory risk
from fluoride exposure. The primary consumption
of fluoride via drinking water together with tea
consumption confirms that recommended usage of
these fluids remains generally safe therefore
leading to speculation that other environmental
factors could contribute to respiratory health
decline [28]. Further research must study the
combined environmental effects of fluoride with
other substances on performance-based athletes.

Cultural Beliefs and Practices

The analysis showed the cultural importance of
fluoride as a vital aspect in how athletes live. The
athletes from Xi'an alongside others from both
cities perceived fluoride to be essential for well-
being along with being an essential custom in their
culture. Many athletes treated fluoride as a health-
enhancing substance which belonged to their
cultural background. Athletes across both cities
considered fluoride present in tea and food as an
essential traditional health and wellness ingredient
that generations had transmitted from one
generation to the next. Research findings confirm
that cultural traditions affect how people eat and
behave regarding their health [28]. Fluoride serves
as an essential component of dietary patterns
across various Chinese ethnic communities
because people recognize its protective benefits
toward dental health and oral wellness.
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The athlete communities demonstrate strong
cultural ties with fluoride consumption during
traditional sports activities that elevate fluoride to
its position as both a health-centric supplement and
a culturally established routine. Such areas that
maintain ethnic sports practices and traditional
dietary customs should conduct special attention
because cultural heritage remains crucial.
Widespread fluoride use results partly from
traditional cultural practices of consumption even
though these practices could expose users to health
risks [29]. The evaluation of fluoride effects on
health depends on a vivid comprehension of its
cultural place in endurance athlete practices.

Public health interventions require consideration of
how cultural practices affect the behaviors of
fluoride consumption. The implementation of
educational  fluoride consumption  reduction
campaigns needs to understand athlete cultural
priorities and their impact on their health status.
Approaching  fluoride  reduction  with a
standardized method will prove ineffective in areas
that place high importance on fluoride cultural
traditions.

Fluoride and Athletic Performance

The main goal of this research investigation
focused on detecting how fluoride usage impacts
sports performance. Athletes viewed fluoride
supplements as ways to reduce recovery times but
enhance endurance although others noted fluoride
produced no noticeable effects on their athletic
achievements [30]. The association between
fluoride ingestion and athletic achievement shows
individual variability because it depends on the
quantity of fluoride utilization together with the
athlete's natural condition and their specific sports
activities. The study matches research results
which show that different athletes react uniquely to
dietary supplements and nutrients as defined by
[31].

Data from this research study demonstrated that
35% of athletes claimed to experience enhanced
recovery times because of fluoride intake while
this result could show fluoride benefits for bone
strength and decreased fatigue. Severe physical
stress affects endurance athletes positively when
fluoride increases osteoblast activity and supports
bone wellness according to research by [32]. The
research results showed that 35% of athletes did
not detect any influence from fluoride exposure on
their athletic performance yet 10% observed
degraded physical capabilities because of fluoride.



Research paper, Zhao et al.

Research findings regarding fluoride and sports
performance show a complicated relationship
because scientists need to establish the best
fluoride amounts athletes should consume in high-
intensity sports.

Fluoride Consumption and Recovery

The research discovered fluoride ingestion might
assist athletes with their post-workout recovery
process. The athletes sampled in both locations
mentioned shorter recovery times because of
fluoride consumption which primarily happened
through water and tea. The recovery period was
shorter after training because fluoride strengthens
bones and improves oral health mechanisms
simultaneously. Fluoride seems to support
recovery because it helps increase bone strength
thus benefiting athletes who perform intense
repetitive physical activities [33].

This study provides results that match earlier
research about how fluoride helps bones grow
stronger while lowering the chances of stress
fractures along with other bone-damaging injuries .
The study results indicate that fluoride benefits
recovery most markedly for athletes who take
moderate amounts of fluoride but high intake
could potentially produce adverse effects on their
health.

Social and Environmental Influences

Athletes formed their fluoride perceptions based
on the beliefs of their community members and
family customs as well as the traditional practices
of their region. Athletes received communal
support to use fluoride since their families and
communities believed fluoride played a vital role
in wellness maintenance. Social factors of local
nutrition practices and customs along with
community beliefs proved to be major
determinants for athlete fluoride consumption
despite limited knowledge of its health risks.
Public health interventions face unique challenges
because social environments and surrounding
elements heavily affect how people consume
fluoride [34]. Reduction efforts for fluoride
exposure in  high-risk  populations  should
understand and adapt to the social and cultural
factors for successful implementation. Public
health campaigns aiming to reduce fluoride
exposure should join forces with local leaders to
protect cultural customs while managing health
security issues.
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This study yields important research findings
about how fluoride exposure affects athletic health
together with  athletic  performance while
examining cultural traditions. Research established
that fluoride use led to shortened recovery periods
and potential performance benefits but large
fluoride intakes presented health complications.
The athletes understood both advantages and
dangers of fluoride absorption through traditional
cultural practices that involved constant tea and
water consumption.

The research results show that sports medicine
professionals need to develop customized fluoride
administration protocols which consider biological
elements alongside local consumption traditions.
Research exploring the right fluoride consumption
rates for professional athletes competing in
endurance events should proceed together with
examinations of fluoride's lasting influence on
athletic health status. Public health initiatives
trying to reduce fluoride consumption need to
understand cultural fluoride customs especially for
demographics that highly value existing fluoride
practices. The complex connection between
fluoride and athletic performance enables public
health workers to create proper guidance for
athletes that delivers optimal health results without
disrupting cultural traditions.

Implications

The research delivers essential information about
the connections between fluoride's impact on
performance together with cultural customs among
athletes. The research outcomes generate
important consequences for three fields: public
health, sports medicine and cultural anthropology.

Public Health Policy needs to develop
individualized interventions which will consider
both fluoride dangers from excessive consumption
as well as cultural dietary customs related to
fluoride ingestion. Active individuals face
inadequate public health guidelines regarding
fluoride overconsumption from drinking water and
toothpaste since these warnings fail to address
their specific exposure risks. The immune system
of risk-prone endurance athletes requires
policymaker-authorized decreased fluoride doses
due to their high fluid intake levels during training
activities. The public health messages must adapt
their strategy to fit each cultural setting by
factoring in local eating habits above all else
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especially in communities where tea and sea foods
act as essential food items.

Athletic performers must handle fluoride benefits
against dental and bone protection compared to
their toxicity risks because of their participation in
endurance events. The research findings show that
controlled fluoride consumption promotes bone
health together with recovery processes thus
leading to improved athletic outcomes. The
monitoring of fluoride toxicity stands crucial
because it demands attention especially when
fluoride concentrations in the environment reach
high levels. Medical professionals who work with
sports athletes should recognize these potential
risks so they can give their athlete patients specific
advice about managing fluoride intake.

The study emphasizes the need to include cultural
traditions and nutritional customs into healthcare
recommendations for nutrition and health
purposes. Fluoride forms an essential dietary and
cultural practice in numerous ethnic groups. The
researchers endorse cultural maintenance but
emphasize maintaining athlete health at all times.
Knowledge about how culture binds with health
and performance issues serves as essential
information when aiming to protect cultural
heritage in traditional sports activities. Healthcare
professionals serving athletes from multicultural
backgrounds need to integrate culturally sensitive
wellness methods which protect physical wellness
and cultural traditions.

The present study establishes future research
guidelines which stem from its findings. The
research should explore how regular fluoride
contact affects endurance athletes by evaluating
progressive bone damage and respiratory system
involvement while assessing complete athletic
fitness levels. Future investigations need to
establish how fluoride exposure interacts with
environmental elements such as air pollution to
worsen respiratory problems among athletes. The
study of genetic predispositions to fluoride
chemical sensitivities would establish useful
information for medical science.

Limitations
Although this study provides crucial knowledge
about fluoride exposure effects on athletic

performance it faces important constraints that
researchers need to recognize.
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The research analyzed fluoride exposure in
Chinese endurance athletes based on participants
from only two locations namely Xi‘an and Tianjin
through an insufficient participant number. The
study provided detailed knowledge about fluoride
exposure effects on sports performance through in-
depth analysis of specific Chinese locations but the
findings lack broad applicability because they
depend on national dietary patterns and
environmental conditions together with local
cultural traditions. Future investigations should
implement extensive research with a bigger variety
of participants to achieve broader applicability of
their findings.

The study used athletes' self-reported data that
introduces potential reporting errors along with
varied respondent interpretation of information.
The participants could have misrepresented their
exposure to fluoride substances and their
associated respiratory issues. The analysis would
gain greater accuracy if objective measurement
techniques identified fluoride content in blood or
urine samples. A more precise measurement of
respiratory health would show the complete
relationship between fluoride exposure and
respiration function. The study used a cross-
sectional design approach yet this design prevents
researchers from determining direct cause-effect
relationships. The research links fluoride exposure
to respiratory symptoms yet fails to confirm
fluoride as the source that causes these symptoms.
Research that follows athletes from exposure to
fluoride and during subsequent health impacts
would confirm which factors truly link fluoride
exposure to athletic health results.

Research participants who had asthma or chronic
obstructive pulmonary disease (COPD) were
removed from the study to study fluoride effects in
isolation but this exclusion means that findings
might not accurately explain the respiratory health
risks for athletes with pre-existing diseases.
Research needs to explore how fluoride exposure
affects athletes who have existing respiratory
conditions because it will show the combined
influence of healthcare problems and fluoride
exposure on respiratory symptoms.

The research included primarily Xi‘an and Tianjin
athletes who participate in sports activities and
follow traditional dietary customs that define these
Chinese locations' cultural practices. The
investigation delivered extensive understanding
about fluoride-related cultural customs yet these
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results likely do not extend to athletes from
various geographic places with dissimilar cultural
eating patterns. A study encompassing diverse
ethnic backgrounds of athletes conducting cross-
cultural analysis would deliver a complete picture
about fluoride influence in traditional sports
globally.

Conclusion

The research helps identify crucial links between
fluoride exposure impacts on the wellness and
athletic outcomes together with traditional
activities which endurance athletes practice. This
research emphasizes the need for fluoride health
management since it protects teeth and bones yet
extreme intake results in breathing issues and
possible fluorosis affecting the skeleton. Athletes
from regions where traditional fluorochemical
practices dominate their culture display particular
dietary behaviors as well as fluoride-related
perceptions because local customs involve
fluoride-rich food and drink consumption.

Results indicate that fluoride consumption helps
enhance athletic performance yet these results
present safety doubts about the quantity of fluoride
consumption particularly in areas with heightened
environmental fluoride exposure. Scientists need
to investigate what constitutes the best fluoride
amount for athletic performance based on both
anatomy and cultural background.

This study generates numerous implications which
particularly affect public health policy and sports
medicine needs. Public health authorities should
create new fluoride intake regulations for
endurance athletes while healthcare providers
working with these athletes must understand
fluoride overdose risks. This research should
inspire additional studies that enhance fluoride
understanding regarding its impact on athletic
performance and cultural preservation because
they need to study how health functions with
cultural traditions and nutritional choices.

Research findings add to existing knowledge
regarding the health effects and cultural
background of fluoride consumption in the human
body. The study presents a comprehensive
understanding of fluoride in traditional sports by
examining both health impacts and cultural
customs ensuring better health intervention and
sports performance methods in the future.
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