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ABSTRACT

Background: The study aims to investigate and evaluate the potential impacts of oral health problems on
athletes” health and performance.

Methods: This study was carried out with 149 female athletes over 18. Survey questions were prepared to
evaluate the oral-dental health and injury status of the athletes. SPSS 22.0 program was used for statistical
analysis. Correlation, ANOVA, and crosstabs analyses were carried out within the scope of the research. It was
accepted as the level of significance (p<0.05).

Results: A significant difference was found between the frequency of brushing the teeth of the participants in
one day, whether there was tooth loss, and the reasons for tooth loss (p<0.05; p=0.046). There was a weak and
strong positive correlation between the presence of oral and dental diseases of the participants and their
difficulty in participating in the training due to muscle system problems (p<0.05; p=0.001).

Conclusion: To maintain good health and performance, oral health is a crucial factor for all athletes. It is
without a doubt that bad oral health directly influences the life quality and health of the athlete. For this
reason, this study states that oral health is a key factor that should be taken proper care of for athletes to be in
their total health and performance.

Keywords: Oral health, dental health, sports injuries, athletic performance

P. Tatlibal, O. Oral, Z. Rezaee, G.N. Nomikos, E. Stavropoulou. Evaluating the effect of oral health problems on
athletic injuries in sports medicine. Scientific Chronicles 2024; 29(1): 109-118

INTRODUCTION originate from several risk factors. Oral health
is one of these risk factors [4]. It is without
doubt that bad oral health directly influences
the life quality and health of the athlete. When
oral status is not in order, one is likely to suffer
from aches, eating problems, systemic
inflammation, and even  psychological

Sports injuries are quite common among,
elite athletes, especially tendon and muscle-
related injuries [1]. Statistically, one is likely to
injure themselves every 106 hours of exercising
and training. Between 65 to 95 percent of
athletes suffer from a sports injury at least once )
a year [1-3]. The cause of th]e seyinjuries may problems. In the long term, the impacts can
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lead to tooth loss, partial loss of oral function,
and serious psychological issues [5]. Yet, all of
these negative outcomes are avoidable.

Periodontitis and dental cavities, the
two most common oral health issues seen in
people, are caused by dental plaque®. Dental
plaque is a microbial biofilm created by
microorganisms that are closely attached to the
tooth surface and each other. Microorganisms
are attached to the tooth and each other as
biofilm and create dental plaque. In the mouth,
there is a balance of microorganisms. Yet, the
balance is fragile and may lead to oral health
issues when it is damaged. When oral health
problems occur, several levels in the human
body change. In that case, cytokine levels are
likely to rise. Cytokines are effective in the
development of muscle fatigue while training
as well as oxidative stress post-training [6-11].
There are several results of muscle fatigue such
as muscle cramps. These cramps cause the
body to be more fragile against strain injuries
[12,13]. Muscle fatigue may also negatively
affect the interaction between limbs. It is
without doubt that oral health may result in
more severe injuries in muscles, etc. [14,15].
Oral health cannot be considered in only its
context. The health of the oral area of the body
severely affects the entire body. A person’s life
quality is in fact, linked to how good their oral
health is. Moreover, oral health is considered
to have an impact on sports performance
[16,17].

Athletes may have impaired oral
hygiene, such as elevated levels of dental
caries, dental decay, and dental injuries. Bad
oral health can negatively affect one's life
quality. As a result, bad oral health can affect
athletic success [16-20]. By providing pain and
ache to the body, bad oral health is likely to
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have adverse effects on life quality.
Furthermore, it is argued that bad oral health
may decrease sports performance and cause
systemic inflammation. When neglected, oral
health problems can become a problem that
will influence an athlete’s career and personal
life in the long term [16,21], and also athletes
may be at increased for their elite Olympic and
professional career [22]. Systemic changes such
as shifts in serum levels of inflammatory
biomarkers including C-reactive protein (CRP)
and interleukin (IL), caused by dental or oral
health complications also occur in muscle
damage. Thereby it can have an impact on
physical activity, primarily muscle mass,
muscle strength, and muscle function [19,23--
26].

Bad oral hygiene, tobacco smoking,
systemic diseases like diabetes mellitus,
rheumatoid arthritis, obesity, and stress are
also considered to be risk factors for oral health
problems [27,28]. Most athletes follow a
nutrition program that aims to provide more
energy and better athletic results. However,
intake of excessive amounts of carbohydrates
may cause oral health problems. Exercise-
induced immune suppression is also a possible
cause [29-31]. It is equally important to
determine the potential causes of oral health
issues in athletes. Proper nutrition intake is one
of the key aspects to avoid oral health
problems. It is equally important for athletes to
educate themselves in terms of keeping their
bodies healthy. Other reasons for oral health
problems are oral dehydration and not paying
enough attention to oral care [16,21]. To avoid
oral health problems, athletes need to get their
dental check up on time and a regular basis.
This will help any health problem to be
detected on time and fixed [32,33]. Therefore,
the study aims to investigate and evaluate the
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possible effects of oral health problems on
athlete health and performance.

METHODS
Participants and Procedure

This study was carried out with 149
female athletes over the age of 18. Survey
questions were prepared to evaluate the oral-
dental health and injury status of the athletes.
The oral-dental health status of the athletes
and the types of sports injuries they
experienced, the relationship between tooth
extraction status and the severity of symptoms
when they returned to training after injury,
and the relationship between daily tooth
brushing frequency and tooth loss and its
causes were examined. In addition, the
relationship between any dental filling or root
canal treatment, the type of sports injuries, the
presence of oral-dental diseases, and the
difficulties of participating in training due to
muscle system problems were analyzed.

Statistical Analysis

SPSS 22.0 program was used for statistical
analysis. Correlation, ANOVA, and crosstab
analyses were carried out within the scope of
the research. A cross-table analysis was
performed to evaluate the oral-dental health
status of the athletes and what kind of sports
injuries these athletes experienced. ANOVA
analysis was used to search if there was a
difference between the status of the athlete's
teeth extraction and the severity of the
symptoms when returning to their sporting
activities after injuries. Anova analysis was
used to determine the relationship between the
daily tooth brushing frequency of the athletes
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whether they had tooth loss and the causes of
tooth loss. Crosstabs analysis was performed to
determine the type of sports injury with any
dental filling or root canal treatment.
Correlation analysis was performed to
determine the direction and strength of the
relationship between the presence of oral-
dental diseases of the participants and the
difficulty of participating in training due to
muscle system problems. It was accepted as
the level of significance (p<0.05).

RESULTS

The oral-dental health status of the athletes
and the types of sports injuries they
experienced are shown in Table 1.

Myotonia was observed in 23 (43.3%)
and sprains in 14 (42.4%) of 60 participants
(40%) who had no idea about oral and dental
health. Myotonia was found in 8 (15%) of 24
participants (16%), who stated that their oral
and dental health was excellent, and other
injuries were found in 8 (40%) of them.
Myotonia was found in 7 (13.2%) and sprains
in 6 (181%) of 20 participants (13.3%) who
stated that their oral and dental health was
good. Myotonia was found in 8 (15%) of 29
participants (19.3%), who stated that their oral
and dental health was poor, with sprain in 8
(24.2%) and muscle rupture in 6 (33.3%).
Myotonia in 7 (13.2%), sprain in 3 (9%), and
dislocation in 2 (33.3%) of 16 participants
(10.6%) who stated that their oral and dental
health was very poor.

The results of the athletes' dental symptoms,
daily tooth brushing frequency, and the
severity of symptoms when returning to
training after injury are shown in Table 2.
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Table 1. Injury Type* Oral and Dental Health Status Crosstabulation.

Perfection of Oral and Dental Health

Strongly Agree Undecided Disagree Strongly

Agree Disagree
SPORT INJURIES TOTAL
Myotonia 8 (%15.0) 7 (%13.2)  23(%43.3) 8 (%15.00 7 (%13.2) 53 (%35.3)
Broken 0 (%0.0) 2 (%285) 4 (%571) 1 (%14.2) 0 (%0.0) 7 (%4.6)
Attachment disorder 0 (%0.0) 1 (%14.2) 3 (42.8) 2 (%285) 1 (%14.2) 7 (%4.6)
Sprain 2 (%6.0) 6 (%18.1) 14 (%424) 8 (%242) 3 (%9.0) 33 (%22.0)
Vertebral 0 (%0.0) 0 (%0.0) 2 (%66.6) 1 (%33.3) 0 (%0.0) 3 (%2.0)
Disk Issue 0 (%0.0) 1 (%50.0) 1 (%50.0) 0 (%0.0) 0 (%0.0) 2 (%1.3)
Dislocation 1 (%16.6) 0 (%0.0) 2 (%333) 1 (%1l6.6) 2 (%33.3) 6 (%4.0)
Muscle Tear 5 (%27.7) 1 (%5.5) 4 (%222) 6 (%333) 2 (11.1) 18 (%12.0)
Other 8 (%40.0) 2 (%10.0) 7 (%35.0) 2 (%10.0) 1 (%5.0) 20 (%13.3)
Total 24 (%16.0) 20 (13.3) 60 (%40.0) 29 (19.3) 16 (%10.6) 149 (%100)

Table 2. Athletes' dental symptoms, daily tooth brushing frequency, and severity of symptoms when
returning to training after injury.

N Mean Minimum Maximum @ F P
Tooth extraction 63 2.79 1 3 2 =
= a1
a1 N
Cariosity 64 2.86 1 5
Extra tooth 15 2.80 1 5
Broken tooth 7 3.00 2 5
Total 149 281 0 5
There was no significant difference daily tooth brushing, and the severity of the
between the groups regarding the dental symptoms when returning to training after
symptoms of the athletes, the frequency of injuries (p<0.05; p=0.352).
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Between Groups

N Mean SS Mean Square F P
Tooth extraction 63 2.79
Cariosity 64 2.86
Extra tooth 15 2.80 6.506 1.626 2486  0.046
Broken tooth 7 3.00
Total 149 2.81

Table 3. Daily tooth brushing frequency of athletes and whether there is tooth loss and the causes of tooth loss.

The correlation results between daily the participants in one day, whether there was
tooth brushing frequency of the athletes and tooth loss, and the reasons for tooth loss
whether there is tooth loss and the cause of (p<0.05; p=0.046).

tooth loss are shown in Table 3. The analysis results of any dental filling

A significant difference was found or root canal treatment and the type of sports
between the frequency of brushing the teeth of injury are shown in Table 4.

Table 4. Any Tooth fill or root canal treatment Sports Injury Type Crosstabulation

None 1-2 3-4 5 or more
SPORT INJURY TYPE TOTAL
Myotonia 12 (%27.2) | 23 (%37.7) | 13 (%43.3) 5 (%35.7) 53 (%35.3)
Broken 4 (%9.0) 2 (%3.2) 1 (%3.3) 0 (%0.0) 7 (%4.6)
Attachment disorder 2 (%4.5) 4 (%6.5) 0 (%0.0) 1 (%7.1) 7 (%4.6)
Sprain 13 (%29.5) 15 (%24.5) 3 (%10.0) 2 (%14.2) 33 (%22.0)
Vertabral 1 (%2.2) 1 (%1.6) 1 (%3.3) 0 (%0.0) 3 (%2.0)
Disk 1ssue 0 (%0.0) 1 (%1.6) 1 (%3.3) 0 (%0.0) 2 (%1.3)
Dislocation 2 (%4.5) 1 (%1.6) 1 (%3.3) 2 (%14.2) 6 (%4.0)
Muscle tear 1 (%2.2) 8 (%13.1) 8 (%26.6) 1 (%7.1) 18 (%12.0)
Other 9 (%204) 6 (%9.8) 2 (%6.6) 3 (%21.4) 20 (%13.3)
TOTAL 44 (%29.3) 61 (%40.6) 30 (%20.0) 3 (%21.4) 149
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The presence of oral
and dental disorders
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The difficulty of
participating in the training

in the participants

The presence of oral Pearson Correlation
and dental disorders

in the participants Sig. (2-tailed)

N

The difficulty of Pearson Correlation
participating in the _ .

training due to Sig. (2-tailed)
muscular system N

problems

due to muscular system

problems
1
149
.266 1
.001**
149 149

Table 5. The Relationship between Participants' Oral-Dental Health Problems and Difficulties in Participating

in Training,.

When Table 4 was examined, it was
seen that 44 participants (29.3%) were injured
without filling or root canal treatment. Sixty-
one participants (40.6%) had 1-2 fillings or root
canal treatment, 30 participants (20.0%) who
had 3-4 fillings or root canal treatment, and 3
participants who had 5 or more fillings or root
canal treatment (% 21.4) was found.

The relationship between the presence
of oral and dental diseases of the participants
and their difficulty in participating in training
due to muscle system problems is shown in
Table 5.

According to the results explained in
Table 5. There was a weak and strong positive
correlation between the presence of oral and
dental diseases of the participants and their
difficulty in participating in the training due to
muscle system problems (p<0.05; p=0.001).

DISCUSSION

According to several researchers, there
is a meaningful relationship between oral
health and systemic diseases such as
cardiovascular diseases [34]. The relationship
is so important that even the research center
MilanLab, which is responsible for maintaining
the health of athletes within the famous
football team AC Milan, considers oral health
as a risk factor for sports injuries and proceeds
accordingly [35].

A study by Gay-Escoda and colleagues
focused on the link between oral health and
sports injuries in the context of soccer players
of F.C Barcelona. The study suggested that
muscle injuries have a meaningful relationship
with plaque index and periodontal pocket
depth [36].

According to the data supplied by
athletes themselves, oral health problems also
affect their performance and welfare. The most
common oral diseases detected among athletes
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are dental caries, dental erosion, gum disease,
and pericoronitis [32,33].

Several researchers examined the effect
of oral health on athletic success [16,36,37,38].
Two of these researchers focused on Olympic
athletes [16,36]. Each of these researchers
indicated that oral health is to athletic success
and performance.

One research’s subject group included
regular people and athletes. Approximately 8
out of 100 subjects reported that oral health
problems had an impact on their exercise. 5 out
of 100 people also reported that oral health
issues influenced their athletic performance
significantly [36].

Another study focused on Olympic
athletes that took place in the London
Olympics of 2012 [16]. The athletes who
competed in the event received oral check-ups
to examine how oral health problems affect the
athlete's health and performance in a general
sense [5]. The examination revealed that almost
40% of the athletes had an oral health problem.
The results indicated that oral health affected
the athletic performance and success of 18% of
the athletes. Moreover, 28% stated that oral
health issues lowered their life quality.

According to studies, IL-6 and cytokines
levels are likely to rise proportionally with bad
oral health. When these levels rise, fatigue
occurs and fatigue is a potential factor that
may lead to injuries [12,13].

CONCLUSION

In our research study, it was concluded
that poor oral health may adversely affect
training and sportive performance by causing
systemic inflammation. However, it has also
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been shown that the behaviours associated
with routine tooth brushing can help sports
injury prevention efforts and reduce the risk of
injury in sportive performance.

In conclusion, to maintain good health
and performance, oral health is a crucial factor
for all athletes. Oral health problems are likely
to affect other parts of the body and thus, lead
to sports injuries and further health problems.
Moreover, because of its physiological and
psychological ~impacts, athletes’ athletic
performance is at risk because of oral health
problems. Oral health will play a key role in
the overall bodily health of the athlete and
must be taken seriously. Athletes need to avoid
potential risk factors that may lead to oral
health problems, receive a regular dental
examination, follow oral hygiene behaviors,
and avoid unhealthy nutrition programs. For
this reason, this study states that oral health is
a key factor that should be taken proper care of
for an athlete to be in their full health and
performance.

Acknowledgment:

We would like to express our special thanks to Nikitas
N. NOMIKOS for his very successful contribution to the
literature research process and unique academic support
in the publication during the process of this review
article.

Conflict of interest:

The author certifies that there is no conflict of interest
with any financial organization regarding the material
discussed in the manuscript.

Funding:

The author certifies that there is no funding from any
financial organization regarding the material discussed
in the manuscript.or contributions:

Author contributions:

All the authors read and approved the final version of
the manuscript.

115



Scientific Chronicles — Vol. 29, Issue 1, 2024

REFERENCES

1.

10.

11.

12.

Ekstrand, ]J. Playing too many matches is negative for both performance and player availability -
results from the ongoing UEFA injury study. Dtsch Z Sportmed. 2013;64:5-9.

Waldén M, Higglund M, Ekstrand ]. UEFA Champions League study: a prospective study of
injuries in professional football during the 2001-2002 season. Br ] Sports Med. 2005 Aug;39(8):542-
6.

Hawkins RD, Hulse MA, Wilkinson C, Hodson A, Gibson M. The association football medical
research program: an audit of injuries in professional football. Br ] Sports Med. 2001 Feb;35(1):43-
7.

Bahr R, Krosshaug T. Understanding injury mechanisms: a key component of preventing injuries
in sport. Br ] Sports Med. 2005 Jun;39(6):324-9.

Locker D, Quinionez C. To what extent do oral disorders compromise the quality of life?
Community Dent Oral Epidemiol. 2011 Feb;39(1):3-11.

Sbordone L, Bortolaia C. Oral microbial biofilms and plaque-related diseases: microbial
communities and their role in the shift from oral health to disease. Clin Oral Investig. 2003
Dec;7(4):181-8.

Marsh PD. Dental plaque as a biofilm and a microbial community - implications for health and
disease. BMC Oral Health. 2006 Jun 15;6 Suppl 1(Suppl 1):514.

Silva TA, Garlet GP, Fukada SY, Silva JS, Cunha FQ. Chemokines in oral inflammatory diseases:
apical periodontitis and periodontal disease. ] Dent Res. 2007 Apr;86(4):306-19.

Gornowicz A, Bielawska A, Bielawski K, Grabowska SZ, Wéjcicka A, Zalewska M, Maciorkowska
E. Pro-inflammatory cytokines in saliva of adolescents with dental caries disease. Ann Agric
Environ Med. 2012;19(4):711-6.

Robson-Ansley PJ, de Milander L, Collins M, Noakes TD. Acute interleukin-6 administration
impairs athletic performance in healthy, trained male runners. Can ] Appl Physiol. 2004
Aug;29(4):411-8.

Ament W, Verkerke GJ. Exercise and fatigue. Sports Med. 2009;39(5):389-422.

Miller KC, Stone MS, Huxel KC, Edwards JE. Exercise-associated muscle cramps: causes,
treatment, and prevention. Sports Health. 2010 Jul;2(4):279-83.

116



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Scientific Chronicles — Vol. 29, Issue 1, 2024

Mair SD, Seaber AV, Glisson RR, Garrett WE Jr. The role of fatigue in susceptibility to acute
muscle strain injury. Am ] Sports Med. 1996 Mar-Apr;24(2):137-43.

Allen TJ, Leung M, Proske U. The effect of fatigue from exercise on human limb position sense. J
Physiol. 2010 Apr 15;588(Pt 8):1369-77.

Reilly T, Drust B, Clarke N. Muscle fatigue during football match-play. Sports Med.
2008;38(5):357-67.

Needleman I, Ashley P, Petrie A, Fortune F, Turner W, Jones J, Niggli ], Engebretsen L, Budgett R,
Donos N, Clough T, Porter S. Oral health and impact on the performance of athletes participating
in the London 2012 Olympic Games: a cross-sectional study. Br ] Sports Med. 2013
Nov;47(16):1054-8..

Locker D. Measuring oral health: a conceptual framework. Community Dent Health. 1988
Mar;5(1):3-18. PMID: 3285972.

Ashley P, Di lorio A, Cole E, Tanday A, Needleman I. Oral health of elite athletes and association
with performance: a systematic review. Br ] Sports Med. 2015 Jan;49(1):14-9.

Cullinan MP, Seymour GJ. Periodontal disease and systemic illness: will the evidence ever be
enough? Periodontol 2000. 2013 Jun;62(1):271-86.

Piccininni PM, Fasel R. Sports dentistry and the olympic games. J Calif Dent Assoc. 2005
Jun;33(6):471-83.

Needleman I, Ashley P, Meehan L, Petrie A, Weiler R, McNally S, Ayer C, Hanna R, Hunt I, Kell
S, Ridgewell P, Taylor R. Poor oral health including active caries in 187 UK professional male

football players: clinical dental examination performed by dentists. Br ] Sports Med. 2016
Jan;50(1):41-4.

Needleman I, Rankin A, Ashley P, Fairbrother T, Fine P, Gallagher J, Kings D, Maughan R], Melin
AK, Naylor M. Infographic. Nutrition and oral health in sport: time for action. Br J Sports Med.
2019 Nov;53(22):1432-1433.

Bramantoro T, Hariyani N, Setyowati D, Purwanto B, Zulfiana AA, Irmalia WR. The impact of
oral health on physical fitness: A systematic review. Heliyon. 2020 Apr 22;6(4):e03774.

Baiju RM, Peter E, Varghese NO, Sivaram R. Oral Health and Quality of Life: Current Concepts. ]
Clin Diagn Res. 2017 Jun;11(6):ZE21-ZE26.

Nelwan SC, Nugraha RA, Endaryanto A, Meizarini A, Tedjosasongko U, Pradopo S, Utomo H.
Converging findings from the linkage between periodontal pathogen with atopic and allergic
immune response. Cytokine. 2019 Jan;113:89-98.

117



26

27

28.

29.

30.

31.

32.

33.

34.

35.

36.

37

38.

Scientific Chronicles — Vol. 29, Issue 1, 2024

.Souza, BCD, Ribas ME, Oliveira ARD, Burzlaff JB, Haas AN. Impact of gingival inflammation on
changes of a marker of muscle injury in young soccer players during training: a pilot study.
Revista odonto ciéncia= Journal of dental science. Porto Alegre. 2012 Oct/Dec;27(4):294-299.

. Borrell LN, Papapanou PN. Analytical epidemiology of periodontitis. ] Clin Periodontol. 2005;32
Suppl 6:132-58.

Pihlstrom BL, Michalowicz BS, Johnson NW. Periodontal diseases. Lancet. 2005 Nov
19;366(9499):1809-20.

Bryant S, McLaughlin K, Morgaine K, Drummond B. Elite athletes, and oral health. Int ] Sports
Med. 2011 Sep;32(9):720-4.

Mulic A, Tveit AB, Songe D, Sivertsen H, Skaare AB. Dental erosive wear and salivary flow rate in
physically active young adults. BMC Oral Health. 2012 Mar 23;12:8.

Gleeson M. Immune function in sport and exercise. ] Appl Physiol (1985). 2007 Aug;103(2):693-9.

Needleman I, Ashley P, Fine P, Haddad F, Loosemore M, di Medici A, Donos N, Newton T, van
Someren K, Moazzez R, Jaques R, Hunter G, Shimmin M, Brewer ], Meehan L, Mills S, Porter S.
Infographic: oral health in elite athletes. Br ] Sports Med. 2017 May;51(9):757.

Gallagher ], Ashley P, Petrie A, Needleman I. Oral health and performance impacts in elite and
professional athletes. Community Dent Oral Epidemiol. 2018 Dec;46(6):563-568.

Ford PJ, Raphael SL, Cullinan MP, Jenkins AJ, West M]J, Seymour GJ. Why should a doctor be
interested in oral disease? Expert Rev Cardiovasc Ther. 2010 Oct;8(10):1483-93.

Solleveld H, Goedhart A, Vanden Bossche L. Associations between poor oral health and reinjuries
in male elite soccer players: a cross-sectional self-report study. BMC Sports Sci Med Rehabil. 2015
Apr 20;7:11.

Gay-Escoda C, Vieira-Duarte-Pereira DM, Ardevol ], Pruna R, Fernandez ], Valmaseda-Castellon
E. Study of the effect of oral health on the physical condition of professional soccer players of the
Football Club Barcelona. Med Oral Patol Oral Cir Bucal. 2011 May 1,16(3):e436-9.

. Soler Badia D, Batchelor PA, Sheiham A. The prevalence of oral health problems in participants of
the 1992 Olympic Games in Barcelona. Int Dent J. 1994 Feb;44(1):44-8.

Frontera RR, Zanin L, Ambrosano GM, Flério FM. Orofacial trauma in Brazilian basketball players
and level of information concerning trauma and mouthguards. Dent Traumatol. 2011

Jun;27(3):208-16.

Corresponding author: Onur Oral, E-mail: onur.oral@ege.edu.tr

118


mailto:onur.oral@ege.edu.tr

