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Sports Dentistry- A Review of Prevalence
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ABSTRACT
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Sports dentistry is a branch of oral sciences concerned with the treatment, management, and prevention of the trauma to the
orofacial region sustained while participating in any sports activity. Sports have been frequently reported to be an important cause
of overall oral trauma in children, as well as adults. There is an evident lack of knowledge in the general population regarding
how sports injuries are to be prevented and dealt with. Dentists, if included in sports teams and schools, can help penetrate this
knowledge and awareness barrier. Lifestyle, eating habits, stress, etc., have an impact on the performance of the athletes. Stress
in athletes can lead to substance abuse, more precisely, tobacco abuse which can affect their performance. Like physiotherapists,
even dentists can be made a part of a professional sports team where they can help prevent the complications arising due to
facial traumas by the administration of various protective appliances and handle maxillofacial trauma. The present study aimed to
evaluate and comprehend the current opportunities for dentists in the field of sports dentistry, whilst emphasising their significance

in the professional sports system.
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INTRODUCTION

As stated by International Academy for Sports Dentistry-‘Sports
dentistry is referred to as the sports medicine division that deals
with the prevention and treatment of dental injury and related
oral diseases associated with sports and exercise’ [1]. To provide
comprehensive care to patients, a dentist must be discerning
and skilled in all areas of dentistry. All dentists should understand
the concept of protecting and preserving the orofacial structures
from trauma and injuries. They should be familiar with common
emergencies, as well as, patient behaviour management. This
is critical in cases of injuries related to trauma especially in the
head, face and neck region. Dentists should be aware of the
mechanisms behind the occurrence of traumatic injuries and their
prevention [2]. The International Olympic Committee has stated
that athlete health is a priority, and international sporting bodies
advocate a halistic approach in ensuring athlete well-being and
performance [3,4].

As the nation is progressing on multiple grounds such as commerce,
economy, education, technology as well as sports, more and more
people are finding their way onto the fields. Sports are a stress buster
and play a crucial role in maintaining a healthy lifestyle. However,
it also exposes one to muscle injuries, concussion, soft tissue
laceration, and broken teeth. To summarise, athletes are at a higher
risk of developing any sort of injury but most importantly, injuries to
the oral and maxillofacial region can leave a lifelong psychological
impact on the athletes. Fortunately, most of these are avoidable
by understanding sports physiology, use of appropriate techniques
and gears facilitated by the assistance provided by sports dentists.
Such injuries can be addressed in two ways: one is to provide
immediate treatment for any injury that may occur on the field and
the other method is the use of preventive devices and measures
to protect the athletes during the event. Immediate diagnosis and
evaluation along with proper management of the injuries to athletes’
dentition as well as the entire maxillofacial region can result in saving
or restoration of teeth and the treatment of the injury (if any) to the
orofacial region [2]. Preventive appliances come in the form of
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helmets, face shields, mouthguards, etc., Mouthguards are of many
types like stock, mouth-formed, custom-made, etc.

Prevalence of Orofacial Injuries during Contact Sports
Pasternack JS et al., concluded that 27% of baseball players
were affected by orofacial injuries during contact sports [5]. In
2008, Wenli M stated that, the prevalence of orofacial injuries in
basketball players was 80.6% amongst professional players and
37.7% amongst semi-professionals [6]. Caglar E et al., reported that
16.6% football athletes were affected [7]. Handball affected 21.8%
of the athletes, according to Galic T et al., [8]. In the same year, with
respect to hockey, Praveena J et al., showed that the prevalence
rate was 33.8% [9].

Epidemiology of Orofacial Injuries

The host-agent environment can be amended to study the
epidemiology of sports injuries [Table/Fig-1]. Host factors like age,
gender, skilled coaching and developmental stage of an individual,
body proportion along with orthodontics of previous injuries affect
the chances of occurrence of orofacial injuries in the athletes.
Psychological status of the athlete as well as sports type also affects
the performance [10].
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[Table/Fig-1]: Different epidemiological factors involved in the occurrence of
orofacial injuries.
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Oral Health Related Quality of Life (OHRQoL) of Athletes
Oral Health Related Quality of Life (OHRQoL) has been described
as a multifaceted concept that reflects (among other things)
comfort of the people during certain activities such as eating,
sleeping, and engaging in social interaction, their self-esteem, and
their satisfaction with respect to their oral health [11]. It can also
affect their satisfaction levels of their oral health. Pain, discomfort,
tooth discolouration and missing teeth, especially the anterior teeth
are the sequelae of Traumatic Dental Injuries (TDI) common in
contact sports, which results in a poor OHRQoL status amongst
the athletes [12].

According to Needleman | et al., 33-66% of athletes who have faced
physical trauma during sports activity, reported that it negatively
impacted their oral health. Of this, 28-40% were bothered due
to their oral health or reported of having an effect on their QoL. A
5-18% had an effect on their performance [13]. Thus, oral health
is considered to be one of the determinants of QoL [14]. Some
commonly used scales for the measurement of OHRQoL in athletes
includes Beck’s Depression Inventory (BDI), Oral Health Impact
Profile-14 (OHIP-14), etc.

A study done using OHIP-14 and BDI scale amongst elite athlete
students in Kerman revealed low OHRQoL and high depression
[15]. Another study done using just the OHIP-14 scale, revealed
that the most prevalent condition with respect to the oral cavity
included dental erosion and malocclusion in Brazilians, which in
combination with tooth sensitivity were most likely to impact or
affect the OHRQoL of the athletes [16]. A study focused on athletes
with disabilities found that most affected domain was physical
pain, followed by psychological discomfort along with periodontal
disease, need for complete dentures and number of sound teeth,
Decay-Missing-Filled Teeth (DMFT) index and its component. These
clinical parameters are usually related to impaired OHRQoL [17].

Does Oral Health Affect the Performance of Athletes?
One of the determining factors of QoL is oral health [14]. There is
a myriad of literature present stating the effects of oral diseases
such as caries [18], periodontal disease [19], and pericoronitis [20]
on QoL. With pellucid psychosocial effects of oral health, it would
be astonishing if physical training and performance in athletes with
poor oral health were unaffected. Furthermore, in an environment
where the ‘aggregation of marginal gains’ is condemning, subtle
effects on training and performance could be extremely important.
Oral diseases may have an impact on performance due to pain [21],
increased systemic inflammation [22], and decreased confidence
and socialisation [14]. In conclusion, poor oral health may have
a direct impact on performance through pain caused by disease
conditions, but it may also have a more subtle impact through
effects such as increased systemic inflammation and psychosocial
effects that athletes may be unaware of.
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According to a study done in 2018, 32% of athletes reported that the
state of their oral health impacted their sports performance, while
5.8% admitted that performance was truly affected. According to
the study, 29.9% of athletes experience oral pain, 9% have difficulty
training/competing, and 3.8% have had to reduce their training
sessions. Moreover, athletes reported difficulty eating (34.6%),
smiling (17.2%), and relaxing (15.1%) as a result of their poor oral
health [13].

Athletes and Dental Trauma during Sports

Despite accounting for 1% of the human body, injuries in the oral
region account for 5% of total bodily injuries among all ages,
according to a one-year longitudinal prospective Swedish survey
[23]. Traumatic forces are one of the four most common oral
diseases. They can disrupt the supporting periodontal apparatus,
including bone and peripheral soft tissues, as well as the tooth
structure. Crown and/or root fractures involving or not involving
the pulp are examples of TDI related to teeth [Table/Fig-2] [24-
30]. Different degrees of periodontal support alteration, such
as concussion, subluxation, luxation, and avulsion, can occur
depending on the severity of the injury [31].

Athletes should be aware of the risks that are usually associated
with participation in sports activities and pay close attention to the
health of their oral environment, as changes in the oral health may
have a negative impact on the athlete’s overall health and well-
being, as well as physical performance [32]. Trauma, joint disorders
and alterations are associated with athletic performance and have
a significant impact on athletes’ QoL.

Athletes and Salivary Factors

Intense physical training and exercise at the start of sports
competitions as well as during the training hours can significantly
reduce the salivary flow rate and secretory immunoglobulin A (s-IgA)
load that can result in a decreased host defence response and
increase the risk to specific pathologies such as Upper Respiratory
Tract Infections (URTI) and, more specifically, pathologies of the
oral cavity [33]. Salivary cortisol levels as well as salivary Alpha-
Amylase (sAA) are higher in athletes who experience more stress
during the sports activity [34].

In a study where athletes were sampled in the middle of the season
had longer Telomere Length (TL) on average than those sampled
in the beginning of the season, possibly reflecting the physiological
effects of different training contexts or regimes. Females had shorter
TL than males, which could be attributed to hormonal differences
or the presence of the female athlete Triad of Relative Energy
Deficiency in Sport (RED-S). Female athletes in sports where weight
and/or leanness are emphasised for performance or competition
categories (e.g., wrestling or track and field for this study) are
thought to be more vulnerable to the Triad, potentially influencing
TL data [35,36].

Sports injury Code as per WHO Commonly Seen in Treatment Reference
. N 502.42 (maxilla) and . - - L )

Orofacial fracture N 502.61 (mandible) 21-30 years old age group Initial hospitalisation followed by surgical intervention [24]

Temporomandibular dysfunction 13-21 years old age group NSAIDS, physiotherapy and mouthguards [25]

Tooth fracture N 502.54 (uncomplicated 15-30 years old age group Endodontic therapy followed by prosthetic treatment [26]

crown-root fracture)

Tooth avulsion N 502.22 7-11 years old age group ﬁ;ﬁzgfalt?ogrgf teor Or:;]edla and immediate re- [27]
Rest for 1-2 days both mentally and physically,

Concussion N 503.20 18-21 years old age grou following an SRC to minimise energy demands [28,29]

! Y g€ group to the brain and allow post-concussive symptoms ’
to resolve
. Orthodontic correction if vital or else endodontic
Tooth luxation N 508.20 10-15 years old age group therapy followed by prosthetic treatment if non-vital (30]

[Table/Fig-2]: : Different Maxillofacial Sports Injuries Seen along with their treatment and common age groups.
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A study targeted towards kickboxing athletes found significant
increases in indicators of lipid peroxidation activity and the
concentration of lactic acid (4-fold); analysis of correlation matrices
confirmed the absence of expressed changes. At the same time,
there was a significant decrease in the levels of catalase (10-fold
from 3.69 pkat/L to 0.39 pkat/L) and pyruvic acid (from 3.92 yL/I
to 0.55 pL/l) [37].

Link between Athletes, Systemic Health and Oral Health
The oral environment is impacted by the athlete’s lifestyle, hygiene,
and eating habits, as well as medications and sports participation.
A review done to understand the relationship physical activity has
with the athletes’ oral health revealed that the oral health is poor
especially in athletes who partake in competitive activities, although
it is reported to be significantly lower in a variety of sports individuals.
Thus, types of sports an athlete plays has a major role in their poor
oral health [13,38].

Oral Pathologies Observed in Athletes

Sport activities, according to Needleman | et al., can be considered
as a major cause for the onset of various oral pathologies such
as dental caries, with an incidence rate ranging from 15% to 70%
which includes dental erosion (36%), pericoronitis (5-39%), dental
trauma (14-70%) and periodontal disease (upto 15%) [13].

Athletes and Wasting Diseases of the Oral Cavity
Dental erosion is a very commmon pathology encountered in athletes,
and it has been linked to the increased consumption of food and
soft drink by the young individuals and athletes. The internet
and social media have promoted the widespread use of energy
providing soft drinks which are primarily based on electrolytes and
carbohydrates aimed to compensate for dehydration, mineral salt
depletion, hypoglycaemia, and muscle glycogen depletion that
are encountered in athletes during the physical activity. However,
there is no valid scientific evidence to support the use of nutritional
supplements, and a healthy diet does not necessitate the use of
mineral supplements [39-42].

Stress and Habit Formation in Athletes

Overtraining syndrome is an aggregation of training as well as/or non
training stress that leads to a decrease in the long-run performance
capacity of the athlete, which may or may not display signs and
symptoms of physiological and psychological maladjustment,
with recovery taking several weeks or months [43]. Higher stress
levels are associated with substance abuse in athletes, especially
tobacco abuse [44]. Tobacco is harmful for all. In athletes, it can
exhibit immediate to long-term consequences. Carbon monoxide,
a harmful chemical present in nicotine products disturbs the oxygen
uptake of muscles, constricts the blood vessels, which can lead
to easy fatigue in athletes leading to a significant decrease in their
endurance. This can ultimately lead to an increased susceptibility to
injuries [45].

When focusing on the oral cavity, it can increase the caries incidence.
Since almost all athletes already suffer from hyposalivation and
have a frequent carbohydrate rich diet and consume sports drinks,
tobacco abuse can act as an adjuvant in the occurrence of dental
decay, erosion, abrasion, gingival recession. It also hinders the
maintenance of periodontal health which in turn can affect the
systemic health [46].

Prevention of Orofacial Injuries
Wearing mouth guards and headgear is the most common method
for avoiding orofacial injuries during sports.

i.  Stock mouthguards: Stock mouthguards are easily available
but in limited sizes. They are made from rubber, polyvinyl
chloride, or a copolymer of polyvinyl acetate [47].

Journal of Clinical and Diagnostic Research. 2023 Nov, Vol-17(11): ZEO1-ZEO6

Sayem Anwarhussain Mulla et al., Sports Dentistry-facts, Truths and Opportunities

ii. Mouth-formed protectors: These consist of two sub-types.
The shell-liner and the other one being the thermoplastic
mouthguard. The shell-liner type is created by placing freshly
mixed ethyl methacrylate in a hard shell, which is then placed
in the athlete’s oral cavity and moulded over the maxillary
teeth and the associated soft tissues [48]. The thermoplastic
or preformed (also known as “boil and bite”) is immersed in
boiling water for 40-45 seconds before being transferred to
cold water and adapted to the teeth.

iii. Custom made mouth protectors: This is the most effective
and best of the three options available. It is fabricated using a
thermoplastic polymer and is built over a dentition model of the
athlete designed by the dentist, and it perfectly fits the athlete’s
mouth [49].

iv. Helmet: Helmets are aimed to shield the skin on athletes’ scalp
and ears from abrasions, contusions, and lacerations. They
guard the head, face and neck region against skull fractures
and protect the brain and Central Nervous System (CNS)
from severe concussions, loss of consciousness, cerebral
haemorrhage, paralysis, brain damage, and death [50].

v. Facemasks: It offers various degrees of horizontal defence to
the maxillary bone and the region by including an extended
finger, a closed fist followed by a forearm, or a helmet pointed
at the zygomatic nasal pyramid or mandibular arch, respectively
[51]. One significant drawback of the facemasks is that they
have a protruding object that an opponent can easily grab.
During a fight, if an opponent pulls or twists the facemask, it
could seriously hurt them physically and cause injury to their
muscles, neck, or spinal column [52].

According to Pawar P et al., custom-fitted mouthguards are the best
protective options for the athletes [53]. A study done by Tjenndal A
and Austmo Wagan F revealed that most of the athletes believed
that headgear is the best option as it can save from severe injuries
like concussion. However, very few of them reported wearing this
protective headgear unless extremely necessary [54].

Sports Dentistry Awareness in India

A cross-sectional survey done on 2000 school children aged
between 8-11 years comprising of male and female gender
attending private schools in Ludhiana, Punjab, India revealed that
the prevalence of the use of mouthguard was only 4.25%. A 78%
of the children believed mouthguards can protect them from injuries
[55]. Similarly, a study done on athletes aged 6-18 years revealed
that 86% of them were aware of the mouthguard device, however,
only 27% of them ever used it [56]. Tiwari V et al., in their study on
athletes showed that the awareness pertaining to mouthguards was
higher (67.5%) in athletes participating in contact sports than those
who participated in non-contact sports (34.4%) [57]. However, when
combined, the awareness percentage is higher than children and
adolescents. This projects the fact that there is a need to increase
the awareness of mouthguards in younger population of India.

A study done exclusively on physical instructors in Sullia reported
that only 58% of 50 included physical instructors were aware about
the mouthguard appliances. This enlightens the fact that there is
need for creating awareness not only amongst the athletes but also
the instructors [58].

Four different PubMed searches conducted by the authors revealed
a lack of awareness in the general population regarding sports
dentistry, particularly in India. A PubMed search with the term
“Sports” revealed a plethora of articles on sports and health [Table/
Fig-3a][59]. This indicated that as time passed, people became more
aware of the importance of conducting sports-related research.
There are 705 PubMed-indexed articles in 2021 alone, followed by
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698 articles in 2022. The second and third searches, which used the
terms “Sports Dentistry” [Table/Fig-3b] [60] and “Sports Dentistry
Awareness”, revealed that there is still an exponential growth in the
literature, corresponding to the growing awareness globally [Table/
Fig-3c] [61]. However, the fourth and final search using “Sports
Dentistry Awareness India” revealed that there is a severe lack of
articles on Sports Dentistry in India [Table/Fig-3d] [62]. There are no
clinical trials on the subject. When compared to the rest of the world,
India has a dearth of reviews, with only two systematic reviews on
preventive measures in sports dentistry completed in 2021 and
2022 [59,60]. When the data is compared to the number of people
who participate in sports each year from India, it becomes clear
that Indians’ awareness of sports-related trauma is very low. As a
result, it is critical to raise public awareness about the plethora of
sports-related injuries and their prevention. Participation in Olympics
events over the years has increased at both, international as well as
national level [61]. However, the number of dentists to suffice the
oral health care needs of this population is still lagging.

a] PabMed search for “Sports™ b] PubMed search for “Sports Dentistry”
PublRed BN el [ oo |
Publ@ed m PublQed [E==51
4__.._..||..|.d. H d u ,
] PubMed search for “Sports Dentistry Awareness™ d] PubMed search for “Sports Dentistry Awareness India”

[Table/Fig-3]: PubMed search carried out for evaluation of awareness: (a) “Sports”
search showing an exponential growth over the years; (b&c) “Sports Dentistry” and

“Sports Dentistry Awareness” search again showing exponential growth; (d) “Sports
Dentistry Awareness India” search showing scarcity of articles corresponding to low
awareness.

Dentists as a Part of Sports Team

Physiotherapists, doctors and nutritionists have long been an
integral part of sports teams, be it national or international. Cricket,
a sport most familiar to the Indian community, has employed several
physiotherapists, both Indian and International. For several decades
now, the community has recognised the importance of professional
support in the field of physiotherapy, with chiropractors being the
most recent addition. Dentists, if in a similar way are made a part
of the sports teams-whether amateur or professional, can use their
knowledge and expertise to help provide the team members with
a variety of aforementioned safety equipment. A study done by
Goswami M et al., pointed out that of the 71.3% aware athletes,
only 20.9% used mouthguards. The authors implied that the reason
for this was lack of motivation and encouragement on the coaches’
end. Thus, a sports dentist will be able to encourage and motivate
the athletes to wear, them pointing out the need and benefits of
the same [62]. Their presence will also ensure that any emergency
will be taken care of immediately and in a professional way. This
will ensure the athlete’s well-being both on and off the field, since
the aesthetic appearance of one’s teeth plays a pivotal role in his
or her confidence. The need for sports dentists has also been
substantiated by winters in his study he emphasises their need in
high schools and professional teams [63].

Studies show that of the 13-39% dental injuries, 11-18% are
maxillofacial injuries related to sports accidents [64]. A 10-year
longitudinal study of mouth and jaw injuries found that approximately
around 32% of facial trauma cases in children occurred during
sports activities [65]. Few other studies show that around 50%
of children have their primary or permanent dentition affected by
traumatic injuries during their school going years [66]. The most
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frequently damaged tooth is the maxillary central incisor, which is
traumatised twice as frequently in men as in women [67]. Orofacial
sports injuries include both soft tissue wounds like lacerations and
hard tissue wounds like luxations, tooth intrusions, crown and/or
root fractures, total avulsions, and/or dental-facial fractures. The
athlete’s oral and maxillofacial health can be monitored long-term
and managed by a sports dentist, which invariably has an impact
on the athlete’s physical and mental health.

Opportunities for a Sports Dentist

The Academy of Sports Dentistry, USA has specified the qualification
requirements for a Sports Team Dentist. However, there are no such
specific requirements in India, apart from the obvious, i.e., a valid
licence. Currently in India, only two institutes are offering Sports
Dentistry programmes, i.e., the Indian Dental Association (IDA)
which provides a fellowship in Sports Dentistry and the Institute
of Sports Science and Technology, Pune (ISST, Pune) provides a
Certificate Course in Sports Dentistry.

The fellowship offered by IDA is available in both classroom and
online format. Minimum requirement is BDS or equivalent degree
from a recognised institution in India or overseas. The certificate
course offered by ISST, Pune is Distance Diploma in Sports Dentistry
(DDSD), which was started in the year 2008 and is for six months
duration. BDS degree from any recognised university in India is
the minimum eligibility criteria. Candidates can enroll throughout
the year by registering on the official website of the respective
institutes. With the exponential increase in the nation’s population,
and its ever-increasing demand for oral healthcare, it is imperative
that more educational institutions offer specialisation in the field of
dentistry to better cater to the community [Table/Fig-4].

PRESCRIBING
PROTECTIVE
WEAR FOR THE
ORAL CAVITY

S

ORAL
PROPHYLAXIS IN
ATHLETES

[Table/Fig-4]: Diverse role of sports dentist.

Summary

To summarise, a sports dentist will be an excellent resource for both
school and professional sports teams. They can assist athletes and
students in recommending and prescribing safety clothing for their
sporting activities. They will make certain that there is sufficient
awareness of this topic in schools and sports teams. Due to a
custom mouthguard’s triple function as a reservoir of substances
protective for the oral ecology, protection against sports-related
injuries, and enhancement of athletic performance, these risks
can be avoided. Additionally, assessing the athletes’ risk status for
contracting various diseases through clinical examination, salivary
analysis, oral health promotion programmes, and monitoring their
oral health may be possible. Similar to school and professional
doctors, psychiatrists, and others, sports dentists can play a crucial
role in the system that can enhance athletes’ oral health.
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Journal of Clinical and Diagnostic Research. 2023 Nov, Vol-17(11): ZEO1-ZEO6



www.jcdr.net

REFERENCES

[l

[

[31

[41

(5]
[61
[71

(8]

(9]

[10]

[11]

12]

3]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]
[23]
[24]

[25]

[26]
[27]

[28]

[29]

[30]
[31]

[32]

Sachdev R, Garg K, Singh G. Sports dentistry and role of a dentist: A review. Int
J Med Oral Res. 2018;3:18-20.

Young EJ, Macias CR, Stephens L. Common dental injury management in
athletes. Sports Health. 2015;7:250-55.

Ljungvist A, Jenoure P, Engebretsen L, Alonso JM, Bahr R, Clough A, et
al. The International Olympic Committee (I0C) Consensus Statement on
periodic health evaluation of elite athletes March 2009. Br J Sports Med.
2009;43:631-43.

Burns L, Weissensteiner JR, Cohen M. Lifestyles and mindsets of olympic,
paralympic and world champions: Is an integrated approach the key to elite
performance? Br J Sports Med. 2019;53:818-24.

Pasternack JS, Veenema KR, Callahan CM. Baseball injuries: A little league
survey. Pediatrics. 1996;98(3 Pt 1):445-48.

Wenli M. Basketball players’ experience of dental injury and awareness about
mouthguard in China. Dent Traumatol. 2008;24:430-34.

Caglar E, Kuscu OO, Kiranatlioglu G, Sandalli N. Do American football players
in Turkey protect themselves from dental or orofacial trauma? Dent Traumatol.
2009;25:115-17.

Galic T, Kuncic D, Pericic TP, Galic I, Mihanovic F, Bozic J, et al. Knowledge
and attitudes about sports-related dental injuries and mouthguard use in young
athletes in four different contact sports-water polo, karate, tackwondo and
handball. Dent Traumatol. 2018;34:175-81.

Praveena J, Battur H, Fareed N, Khanagar S, Bhat M. Orofacial injuries and
use of protective wear among field hockey players of Coorg District, Karnataka,
India- A KAP Study. Indian J Dent Res. 2018;29:852-57.

Mir H, Shivalingesh K, Gangwar C, Ashraf W. Sports dentistry: A narrative review.
Int Healthc Res J. 2020;4:81-87.

Oral Health in America: Advances and Challenges. US Department of Health and
Human Services, National Institute of Dental and Craniofacial Research, National
Institutes of Health, Bethesda, MD, 2021.

Mohd Shaharuddin |, Rajali A, Nik Zulkifeli N, Hussein K, Wan Hamat N, Abu
Hassan M. Prevalence of dental caries and their relation to oral health impact
profile (OHIP-14) among national contact sports athletes: A cross-sectional
study. J Int Oral Heal. 2021;13:593-600.

Needleman |, Ashley P, Fine P, Haddad F, Loosemore M, Medici AD, et al.
Oral health and elite sport performance. Br J Sports Med. 2015;49:03-06.
Locker D. Measuring oral health: A conceptual framework. Community Dent
Health. 1988;5(1):03-18.

Rafie F, Habibi M, Nekouei AH, Kakoei S, Kakoei S. Oral health-related quality of
life and associated factors in athlete and non-athlete students. Sports Sci Health.
2022;19(4):01-08.

Castilho T, Sarkis P, Milani AJ, Antunes LS, Antunes LAA. Impact of oral disease
and disorders on oral health-related quality of life of Brazilian football athletes:
A cross-sectional study. Res Soc Dev. 2022;11:e28311426377.

Do Carmo Ferruzzi LP, Resende Davi L, Cristina Braga de Lima D, Tavares M,
Maia de Castro A. Oral health-related quality of life of athletes with disabilities:
A cross sectional study. Biosci J. 2021;37:e37008.

Foster Page LA, Thomson WM. Caries prevalence, severity, and 3-year
increment, and their impact upon New Zealand adolescents’ oral-health-related
quality of life. J Public Health Dent. 2012;72:287-94.

Needleman |, McGrath C, Floyd P, Biddle A. Impact of oral health on the life
quality of periodontal patients. J Clin Periodontol. 2004;31:454-57.

McNutt M, Partrick M, Shugars DA, Philips C, White Jr RP. Impact of
symptomatic pericoronitis on health-related quality of life. J Oral Maxillofac Surg.
2008;66:2482-87.

Needleman |, Ashley P, Petrie A, Fortune F, Turner W, Jones J, et al. Oral
health and impact on performance of athletes participating in the London 2012
olympic games: A cross-sectional study. Br J Sports Med. 2013;47:1054-58.
Loos BG, Tjoa S. Host-derived diagnostic markers for periodontitis: Do they
exist in gingival crevice fluid? Periodontol 2000. 2005;39:53-72.

Petersson E, Andersson L, Sérensen S. Traumatic oral vs non-oral injuries.
Swed Dent J. 1997;21:55-68.

Mourouzis C, Koumoura F. Sports-related maxillofacial fractures: A retrospective
study of 125 patients. Int J Oral Maxillofac Surg. 2005;34:635-38.

Freiwald HC, Schwarzbach NP, Wolowski A. Effects of competitive sports
on temporomandibular dysfunction: A literature review. Clin Oral Investig.
2020;25:55-65.

Hegde MN, Sajnani AR. Prevalence of permanent anterior tooth fracture due to
trauma in South Indian population. Euro J Gen Dent. 2015;4:87-91.

Alotaibi S, Haftel A, Wagner N. Avulsed Tooth. StatPearls 2023. https://www.
ncbi.nlm.nih.gov/books/NBK539876/.

Tsushima WT, Siu AM, Ahn HJ, Chang BL, Murata NM. Incidence and risk of
concussions in youth athletes: Comparisons of age, sex, concussion history,
sport, and football position. Arch Clin Neuropsychol. 2019;34:60-69.

McKeithan L, Hibshman N, Yengo-Kahn AM, Solomon GS, Zuckerman SL.
Sport-related concussion: Evaluation, treatment, and future directions. Med Sci.
2019;7:01-19.

Andreasen J, Andreasen F, Andersson L. Textbook and Colour Atlas of Traumatic
Injuries to the Teeth. 4" ed. Wiley-Blackwell; 2013.

Andreasen J, Andreasen FM, Andersson L. Textbook and Colour. Atlas of
Traumatic Injuries to the Teeth. John Wiley & Sons; Hoboken, NJ, USA; 2019.
Gallagher J, Ashley P, Needleman I. Implementation of a behavioural change
intervention to enhance oral health behaviours in elite athletes: A feasibility study.
BMJ Open Sport Exerc Med. 2020;6:06-11.

Journal of Clinical and Diagnostic Research. 2023 Nov, Vol-17(11): ZEO1-ZEO6

Sayem Anwarhussain Mulla et al., Sports Dentistry-facts, Truths and Opportunities

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]
[42]

[43]

[44]

[45]

[46]

[47]

[48]
[49]
[50]

[51]
[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]
[64]

[65]

Spinas E, Mameli A, Giannetti L. Traumatic dental injuries resulting from sports
activities; immediate treatment and five years follow-up: An observational study.
Open Dent J. 2018;12:01-10.

Mariscal G, Vera P, Platero JL, Bodi F, de la Rubia Orti JE, Barrios C. Changes in
different salivary biomarkers related to physiologic stress in elite handball players:
The case of females. Sci Rep. 2019;9:01-08.

Machan M, Tabor JB, Wang M, Sutter B, Wiley JP, Mychasiuk R, et al. The
impact of concussion, sport, and time in season on saliva telomere length in
healthy athletes. Front Sports Act Living. 2022;4:816607.

Mountjoy M, Sundgot-Borgen J, Burke L, Carter S, Constantini N, Lebrun C,
et al. The IOC consensus statement: Beyond the female athlete triad-relative
energy deficiency in sport (RED-S). Br J Sports Med. 2014;48:491-97.
Volodchenko OA, Podrigalo LV, lermakov SS, Zychowska MT, Jagietto W. The
usefulness of performing biochemical tests in the saliva of kickboxing athletes in
the dynamic of training. Biomed Res Int. 2019;2019:2014347.

Escartin JL, Arnedo A, Pinto V, Vela MJ. A study of dental staining among
competitive swimmers. Community Dent Oral Epidemiol. 2000;28:10-17.
Anttonen V, Kemppainen A, Niinimaa A, Pesonen P, Tjaiderhane L, Jaana L.
Dietary and oral hygiene habits of active athletes and adolescents attending
ordinary junior high schools. Int J Paediatr Dent. 2014;24:358-66.

Committee on Nutrition and the Council on Sports Medicine and Fitness. Sports
drinks and energy drinks for children and adolescents: Are they appropriate?
Pediatrics. 2011;127:1182-89.

Kaczmarek W. The status of mineralized dental tissues in young competitive
swimmers. Ann Acad Med Stetin. 2010;56(3):81-86.

Tripodi D, Cosi A, Fulco D, D’ercole S. The impact of sport training on oral health
in athletes. Dent J. 2021;9(5):51.

Ushiki K, Tsunekawa K, Shoho Y, Martha L, Ishigaki H, Matsumoto R, et al.
Assessment of exercise-induced stress by automated measurement of salivary
cortisol concentrations within the circadian rhythm in Japanese female long-
distance runners. Sports Med Open. 2020;6(1):38.

Deck S, Nagpal TS, Morava A, Farhat J, Sanchez FC, Prapavessis H. Tobacco
use among varsity athletes-why do they do it and how do we make it stop:
A brief report. J Am Coll Health. 2023;71(2):333-37.

Mishra A, Chaturvedi P, Datta S, Sinukumar S, Joshi P, Garg A. Harmful effects
of nicotine. Indian J Med Paediatr Oncol. 2015;36:24-31.

Divekar S. How sports dentistry can help in conquering tobacco use in athletes.
Inst Sports Sci Technol 2021. https://www.isst.co.in/2021/05/31/how-sports-
dentistry-can-help-in-conquering-tobacco-use-in-athletes/.

Alsaey M. Sports-related jaw fractures 1951:384-56. Online PDF. Available
from: http://www.aspetar.com/journal/upload/PDF/20131220102931.pdf. [Last
Accessed on 15" January, 2020].

Guevara PA, Ranalli DN. Techniques for mouthguard fabrication. Dent Clin North
Am. 1991,;35:667-82.

Padilla RR, Lee TK. Pressure-laminated athletic mouth guards: A step-by-step
process. J Calif Dent Assoc. 1999;27:200-09.

Ramagoni NK, Singamaneni VK, Rao SR, Karthikeyan J. Sports dentistry: A review.
J Int Soc Prev Community Dent. 2014;4:5139-46.

Watterson JS. Inventing modern football. Am Heritage. 1988;39:113.

Reed RV. Origin and early history of the dental mouthpiece. Br Dent J.
1994;176:478-80.

Pawar P, Suryawanshi MM, Patil AK, Purnale PS, Ali FM. Importance of mouth
guards in sports: A review. J Evol Med Dent Sci. 2013;2(46):8903-08.

Tjenndal A, Austmo Wagan F. Athletes’ and coaches’ attitudes toward protective
headgear as concussion and head injury prevention: A scoping review. Front
Sport Act Living.2021;3:680773.

Sethi HS, Kaur G, Mangat SS, Gupta A, Singh I, Munjal D. Attitude toward
mouthguard utilization among North Indian school children. J Int Soc Prev
Communit Dent. 2016;6:69-74.

Guinot F, Manrique S. Awareness and use of mouthguards in risk sports
by Spanish children between 6 and 18 years of age. Eur J Paediatr Dent.
2021;22:262-68.

Tiwari V, Saxena V, Tiwari U, Singh A, Jain M, Goud S. Dental trauma and
mouthguard awareness and use among contact and noncontact athletes in
central India. J Oral Sci. 2014;56:239-43.

Sathyaprasad S, Philip P, Vijaynath S, Neethu S, Rekha R. Attitude and awareness
of using mouthguard among physical instructors in Sullia: A questionnaire study.
J Den Res Rev. 2018;5:124.

Tewari N, Johnson RM, Mathur VP, Rahul M, Goel S, Ritwik P, et al. Global status
of knowledge for prevention and emergency management of traumatic dental
injuries in sports persons and coaches: A systematic review. Dent Traumatol.
2021;37:196-207.

Shreya S, Baliga SD, Baliga SS. Sports-related facial trauma in the Indian
population- A systematic review. J Indian Soc Pedod Prev Dent. 2022;40(1):03-08.
Indian Olympic Association n.d. https://olympic.ind.in/.

Goswami M, Kumar P, Bhushan U. Evaluation of knowledge, awareness, and
occurrence of dental injuries in participant children during sports in New Delhi:
A pilot study. Int J Clin Pediatr Dent. 2017;10:373-78.

Winters JE. Sports dentistry: The Profession’s role in atheletics. JADA.
1996;127:810-11.

Sane J. Maxillofacial and dental injuries in contact team sports. Proc Finn Dent
Soc. 1988;84:01-45.

Gassner R, Tuli T, Hachl O, Moreira R, Uimer H. Craniomaxillofacial trauma in
children: A review of 3,385 cases with 6,060 injuries in 10 years. J Oral Maxillofac
Surg. 2004;62:399-407.



Sayem Anwarhussain Mulla et al., Sports Dentistry-facts, Truths and Opportunities www.jcdr.net

[66] Andreasen JO, Ravn JJ. Epidemiology of traumatic dental injuries to primary and [67] Meadow D, Linder G, Needleman H. Oral trauma in children. Pediatr Dent.
permanent teeth in a Danish population sample. Int J Oral Surg. 1972;1:235-39. 1984,;6:248-51.

PARTICULARS OF CONTRIBUTORS:

1. Undergraduate Student, Dental College and Hospital, Bharati Vidyapeeth (Deemed to be University), Navi Mumbai, Maharashtra, India.

2. Undergraduate Student, Dental College and Hospital, Bharati Vidyapeeth (Deemed to be University), Navi Mumbai, Maharashtra, India.

3. Associate Professor, Department of Oral Medicine and Oral Radiology, Dental College and Hospital, Bharati Vidyapeeth (Deemed to be University), Navi Mumbai,
Maharashtra, India.

4. Professor, Department of Prosthodontics and Crown and Bridge, Dental College and Hospital, Bharati Vidyapeeth (Deemed to be University), Navi Mumbai, Maharashtra,
India.

5. Associate Professor, Department of Paediatric and Preventive Dentistry, Dental College and Hospital, Bharati Vidyapeeth (Deemed to be University), Navi Mumbai,
Maharashtra, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR: PLAGIARISM CHECKING METHODS: Wanftetall ETYMOLOGY: Author Origin
Sayem Anwarhussain Mulla, ® Plagiarism X-checker: May 03, 2023

Undergraduate Student, Dental College and Hospital, Bharati Vidyapeeth (Deemed e Manual Googling: Jun 03, 2023 EMENDATIONS: 7
to be University), Navi Mumbai-400614, Maharashtra, India. e iThenticate Software: Sep 13, 2023 (14%)

E-mail: sayemmullaa@gmail.com

AUTHOR DECLARATION:

* Financial or Other Competing Interests: None Date of Submission: Apr 29, 2023
® Was Ethics Committee Approval obtained for this study? NA Date of Peer Review: May 18, 2023
* Was informed consent obtained from the subjects involved in the study? NA Date of Acceptance: Sep 15, 2023
e For any images presented appropriate consent has been obtained from the subjects. NA Date of Publishing: Nov 01, 2023

Journal of Clinical and Diagnostic Research. 2023 Nov, Vol-17(11): ZEO1-ZEO6


http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

