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COMPARISON OF TEMPOROMANDIBULAR JOINT 
DYSFUNCTION OF TEAM AND 

INDIVIDUAL ATHLETES

ABSTRACT

Temporomandibular disorders (TMDs) are a group of disorders characterized 
by pain and dysfunction in the masticatory muscles and temporomandibular joints 
(TMJs). Although there are limited studies on this subject, available data show that 
TMD complaints are common in competitive athletes. In this study, it was aimed 
to compare the presence of TMD in team and individual sportsmen. In this study, 
a cross-sectional study was conducted. A total of 338 people, 97 women, and 241 
men from different sports branches, who are between the ages of 18 and 25, par-
ticipated in the study. The presence of TMD in participants was assessed using the 
Fonseca Anamnestic Index (FAI), which contains ten questions. According to the 
score obtained from the questionnaire, individuals were classified as having no 
TMD, mild, moderate, or severe TMD. The data was analyzed statistically. 28.69% 
of the study group was female and 71.31% was male. There were no severe TMD 
cases in individual sports. While moderate and severe cases were 13.4% in females, 
they were 7.8% in males. There was no difference in TMD scores between team 
sports and individual sports (p>0.05). There was a significant difference between 
females and males in terms of TMD scores. The TMD scores in females were high-
er than in males (p=0.023). TMD scores were found to be higher in those who 
were stressed and had clenching or jaw pain (p=0.001, p=0.001 respectively). There 
was no difference between income status, tooth brushing frequency, and TMD. As 
far as we know, this is the first study to evaluate the relationship between sports 
branches and TMD. Our results showed that there was no difference in TMD 
scores between individual and team athletes. These results highlight the need for 
additional research to identify other risk factors.

Keywords: Temporomandibular Disorders; Athlete; Branch; Fonseca 
Anamnestic Index.
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TAKIM VE BIREYSEL SPOR YAPAN SPORCULARIN 
TEMPOROMANDIBULAR EKLEM 

DISFONKSIYONUNUN KARŞILAŞTIRILMASI

ÖZ

Temporomandibular bozukluklar (TMB), çiğneme kasları ve temporomandi-
bular eklemlerde ağrı ve işlev bozukluğu ile karakterize edilen bir grup bozuk-
luktur. Bu konuda sınırlı sayıda çalışma olmasına rağmen, eldeki veriler takım 
sporcularında TMB şikayetlerinin yaygın olduğunu göstermektedir. Bu çalışmada, 
takım ve bireysel spor yapan sporcuların TMD varlığının karşılaştırılması amaç-
lanmıştır. Bu çalışmada, kesitsel bir anket çalışması yapılmıştır. Araştırmaya farklı 
spor branşlarından 18-25 yaş arası 97 kadın, 241 erkek olmak üzere toplam 338 kişi 
katılmıştır. Katılımcılarda TMB varlığı, on soru içeren Fonseca Anamnestik İndek-
si (FAI) kullanılarak değerlendirildi. Anketten alınan puana göre bireyler TMB’si 
olmayan, hafif, orta ve ağır TMB’si olan kişiler olarak sınıflandırıldı. Veriler ista-
tistiksel olarak analiz edildi. Çalışma grubunun %28,69’u kadın, %71,31’i erkekti. 
Bireysel sporlarda ciddi TMB vakası görülmedi. Orta ve ağır vakalar kadınlarda 
%13,4 iken erkeklerde %7,8 idi. Takım sporları ile bireysel sporlar arasında TMB 
skorları açısından farklılık yoktu (p>0,05). Kadınlar ve erkekler arasında TMB 
puanları açısından anlamlı bir farklılık vardı. Kadınlarda TMB puanları erkeklere 
göre daha yüksekti (p=0,023). Stresli ve diş sıkma ya da çene ağrısı olanların TMB 
puanları daha yüksek bulundu (p=0,001). Gelir durumu ve diş fırçalama sıklığı ile 
TMB arasında farklılık yoktu. Bildiğimiz kadarıyla bu çalışma, spor branşları ile 
TMD ilişkisini değerlendiren ilk çalışmadır. Sonuçlarımız, bireysel ve takım spor-
cuları arasında TMD puanlarında fark olmadığını gösterdi. Bu sonuçlar, diğer risk 
faktörlerini belirlemek için ek araştırma ihtiyacını vurgulamaktadır.

Anahtar Sözcükler: Temporomandibular Bozukluklar, Sporcu, Branş, Fonseca 
Anamnestik İndeksi.



INTRODUCTION

Temporomandibular disorders (TMDs) are a group of disorders character-
ized by pain and dysfunction in the masticatory muscles and temporomandibular 
joints (TMJs) (Gauer and Semidey, 2015). TMDs are common in the community. 
It affects 10-15% of people aged 20-40 in the adult population. more common in 
women than men (Gauer and Semidey, 2015). The most common symptoms of 
TMD are limited jaw movements, regional pain, and sound from the TMJ during 
movement (LeResche, 1997). In addition, morphological and functional chang-
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es in masticatory muscles, mandibular disarticulation, and orofacial pain can be 
seen (Emodi-Perlman et al., 2020).  Bruxism is a repetitive jaw muscle activity 
characterized by clenching or grinding of the teeth and/or supporting or pushing 
the mandible (Lobbezoo et al., 2013). Bruxism, a risk factor for TMD, may lead to 
the progression of TMD (Ohlmann et al., 2020). In addition, stress, depression, 
anxiety, and pain are conditions that can negatively affect them. TMD itself can 
also negatively affect physical and psychosocial status and reduce the quality of life 
(Liu et al., 2013).

It has been reported that the frequency of TMD in athletes varies according 
to the quality of the sport, and the frequency and intensity of the training (Sailors 
et al., 1996). It has been shown that changes in TMJ position can alter the syn-
chronization of the head and jaw muscles with muscles in other parts of the body, 
triggering postural changes in body balance and physical performance (Moon and 
Lee, 2011). Although there are limited studies on this subject, available data show 
that TMD complaints are common in competitive athletes (Freiwald et al., 2021). 
In competitive sports, techniques are constantly being developed to improve per-
formance. It has also been reported that the risk of developing TMJ changes is 
greater during extreme sports (Gallagher et al., 2018; Duplat and Achilles, 2018). It 
is suggested that the probability of developing TMD is higher in boxing, which is 
a sport related to its branch, physically and psychologically, due to the large num-
ber of traumas to the face area (Spinas et al., 2014). Another study showed that 
the posture of softball athletes may have a higher incidence of TMD due to the 
increase in the electrical activity of the masseter, the main muscle involved in the 
mandibular ascent process (Santos et al., 2009). However, the German Association 
for Craniomandibular Function and Disorders has recommended that TMD pa-
tients be directed to sports, especially endurance sports, as a complementary form 
of self-treatment (Lange et al., 2020).

In this study, it was aimed to compare the presence of TMD in athletes active in 
team or individual branches.

MATERIAL AND METHODS

Study Population

In this study, a cross-sectional questionnaire study was conducted. This study 
was carried out with the participation of 97 female and 241 male athletes between 
the ages of 18-25, who are actively involved in sports in team or individual branch-
es. Participants were selected from those who were actively involved in different 
sports branches (Badminton, Basketball, Football, Handball, Judo, Martial Arts 
(Taekwondo/Boxing/Kickboxing/Karate), Swimming, Skiing/Snowboarding, Vol-
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leyball, Wrestling). Individual or team sports athletes who voluntarily agreed to 
participate in the study were included in the study. Those who had a recent tooth-
ache and those who had a history of trauma to the head and neck region were not 
included in the study. Characteristics such as age, gender, sports branches, stress 
status, income status, and tooth brushing frequency were questioned. This study 
was approved by Ondokuz Mayıs University Social and Human Sciences Research 
and Publication Ethics Committee (2023-21).

Fonseca Anamnestic Index

 The Fonseca Anamnestic Index (FAI) was created in Brazilian Portuguese to 
evaluate the extent of TMD based on the indications and symptoms of the patient. 
FAI consists of 10 questions: ‘Yes’ (10 points), ‘No’ (0 points), and ‘Sometimes’ (5 
points), to which the participant is asked to respond. The total score received by 
the person on the scale is evaluated as “0-15 points = no TMD”, “20-40 points = 
mild TMD”, “25-65 points = moderate TMD”, and “70-100 points = severe TMD”. 
Its Turkish version, developed by Kaynak et al. was used to determine the presence 
and level of TMD in participants (Kaynak et al., 2023).

Statistical Analysis

The SPSS 21.0 program was used for statistical analysis of the data. The normal 
distribution of data was determined by the Kolmogorov-Smirnov test. Mann-W-
hitney U test was used to compare two groups, and a Kruskal-Wallis test was used 
to compare three or more groups. p value was considered significant below 0.05.

RESULTS

Table 1. The distribution of TMD severity according to sport branches and gender

n No (%) Mild (%) Moderate (%) Severe (%)

Branches

Individual Sports 157 89 (56.7) 55 (35) 13 (8.3) -

Team Sports 181 103 (56.9) 59 (32.6) 13 (7.2) 6 (3.3)

Gender

Female 97 44 (45.4) 40 (41.2) 10 (10.3) 3 (3.1)

Male 241 103 (61.4) 74 (30.7) 16 (6.6) 3 (1.2)

A total of 338 volunteers participated in the study. There were 97 women 
(28.69%) and 241 men (71.31%). First, the individual or team player information 
of the participants was obtained. We grouped the participants as no, mild, mode-
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rate, and severe according to TMD scores. There were no severe cases in individual 
sports. While moderate and severe cases were 13.4% in females, they were 7.8% in 
males. The results are shown in Table I.

Table 2. Distribution of FAI scores by individual and team athletes 

Questions Branches
Yes 

(10 points)
No 

(0 point)
Sometimes 
(5 points)

n (%) n (%) n (%)

Do you have difficulty opening 
your mouth wide?

Individual 3 (1.9) 149 (94,9) 5 (3.2)

Team 6 (3.3) 161 (89.0) 14 (7.7)

Do you have difficulty moving 
your jaw to the right and left?

Individual 0 152 (96.8) 5 (3.2)

Team 5 (2.8) 171 (94.5) 5 (2.8)

Do you feel tired or muscle pain 
while chewing?

Individual 12 (7.6) 119 (75.8) 26 (16.6)

Team 18 (9.9) 137 (75.7) 26(14,4)

Do you have frequent headaches?
Individual 25(15.9) 86 (54.8) 46 (29.3)

Team 22 (12.2) 103 (56.9) 56 (30.9)

Do you have pain or tension in 
your neck area?

Individual 26 (16.6) 96 (61.1) 35 (22,3)

Team 30 (16.6) 108 (59.7) 43 (23.8)

Do you have pain in your ear or 
jaw joint?

Individual 6 (3.8) 133 (84.7) 18 (11.5)

Team 10 (5.5) 163 (90.1) 8 (4.4)

Do you hear any noise from the 
jaw joint while chewing or open-
ing your mouth?

Individual 14 (8.9) 123 (78.3) 20 (12.7)

Team 29 (16.0) 133 (73.5) 19 (10.5)

Do you have habits such as 
clenching or grinding your teeth?

Individual 10 (6.4) 128 (81.5) 19 (12.1)

Team 24 (13.3) 145 (80.1) 12 (6.6)

Do you feel that your teeth are not 
closing properly?

Individual 22 (14.0) 119 (75.8) 16 (10.2)

Team 32 (17.7) 129 (71,3) 20 (11.0)

Would you describe yourself as a 
nervous person?

Individual 38 (24.2) 73 (46.5) 46 (29.3)

Team 45 (24.9) 66 (36.5) 70 (38.7)

TMD total

Individual 
(n:157) 109 (69.4) 29 (18.5) 19 (12.1)

Team 
(n:181) 126 (75.1) 22 (12.2) 23 (12.7)
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We evaluated the FAI scores by separating them according to individual and 
team sports. The distribution of FAI answers according to sports branches is 
shown in Table II.

Table 3. Comparison of TMD scores by gender, stress status, clenching or jaw 
pain, income status, and tooth brushing frequency

Branches n Mean SD Mean Rank P

TMD Scores
Individual sports 157 17.45 15.40 163.57

0.295
Team sports 181 19.75 17.66 174.64

Gender

TMD Scores
Female 97 22.22 18.51 188.44

0.023
Male 241 17.26 15.67 161.88

Stress Status

TMD Scores
Yes 164 24.67 17.79 205.96

<0.001
No 174 13.05 13.29 135.14

Clenching or Jaw Pain

TMD Scores
Yes 38 43.29 19.04 286.42

<0.001
No 300 15.57 13.46 154.69

Income Status

TMD Scores

Income ˃ spending 68 16.32 15.13 156.47

0.448Income = spending 152 18.68 14.93 174.16

Income ˂ spending 118 20.04 19.39 171.00

Tooth Brushing Frequency

TMD Scores

1 per day 111 17.97 15.77 166.67

0.891

2 per day 154 17.99 15.89 166.94

3 per day 43 22.09 20,10 183,22

4 or more per day 8 16.88 11.93 171.38

Once every 2-3 days 22 21.14 20.47 174.25

We then compared TMD scores by sports branches, gender, stress status, 
clenching or jaw pain, income status, and frequency of tooth brushing. No 
significant difference was found between sports branches and TMD scores 
(p=0.295). There was a significant difference between females and males in 
terms of TMD scores. The TMD score in women was higher than in men 
(p=0.023). When we examined the stress status, it was found that TMD was 
higher in those who were stressed (p=0.000). TMD was more common in tho-
se with clenching or jaw pain (p=0.000). There was no difference between 
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income status, tooth brushing frequency, and TMD (p=0.448, p=0.891, respe-
ctively). The comparison of the TMD scores of the participants according to 
their characteristics is shown in Table III.

DISCUSSION

TMD is a common disorder that affects quality of life. TMDs can negatively 
affect an individual’s schoolwork, work performance, and social activities by affect-
ing them psychologically. It can also contribute to the emergence of emotional and 
cognitive problems (Kaynak et al., 2023). TMD peaks between the ages of 20 and 
40. Symptoms such as muscle pain, joint pain, TMJ degeneration, articular disc 
displacement, chewing difficulty, swallowing difficulty, reduced range of motion 
during TMJ function, and mandibular deviation may be seen in TMD (Resende et 
al., 2013). In TMD, the appearance of symptoms and the deterioration of functions 
related to related structures vary between individuals (Trize et al., 2018). Gender, 
genetics, hormones, and stress sensitivity are seen as risk factors in the multifacto-
rial etiology of TMD.

Regular physical activity positively affects people’s health, improves their over-
all muscle condition and body composition. It is also an accessible, safe, and low-
cost activity (Cormie et al., 2017). In order for sports activities to be successful, 
physical and mental health should be good, as well as physical ability. Problems 
such as TMD, periodontal disease, mouth breathing, malocclusion, and tooth loss 
can negatively affect the athlete’s nutrition, training, and rest. This imbalance can 
lead to a decrease in performance and even the athlete’s withdrawal from train-
ing and competition (Reinhel el al., 2015). TMD symptoms can limit individuals’ 
willingness to exercise. But it has also been reported that regular physical activity 
helps control pain and other symptoms and can reduce treatment costs for chronic 
conditions (Geneen et al., 2017). There are many studies conducted to determine 
the frequency of TMD in students.

The FAI used for the diagnosis of TMD was developed and approved in 1992 
(Rodrigues-Bigaton et al., 2017). FAI, a test with proven reliability, is used by or-
ganizations such as the American Academy of Orofacial Pain Questionnaire for 
diagnostic and screening purposes (Pastore et al.,2018). FAI provides useful data in 
epidemiological studies by enabling low-cost data collection without the influence 
of the researcher. It can also help identify TMD symptoms that people are unaware 
of and prevent further worsening. Because of its simplicity and effectiveness, FAI 
is widely used in clinical and community-based TMD studies (Berni et al., 2015). 
There are many studies evaluating the frequency of TMD in university students 
using FAI.  In these studies, the prevalence of TMD was found to be 60%, 60%, 
and 55%, respectively (Özdinç et al., 2020; Kaynak et al., 2019; Bicaj et al., 2017). 
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It was also shown that TMD was more common in dentistry students compared 
to students who did not study dentistry (80% versus 6%) (Bahrani et al., 2012).  
Wahid et al. reported a prevalence of TMD of approximately 92% among medical 
students (Wahid et al., 2014). In a study of medical students, 38.9% had mild TMD, 
17.5% had moderate, and 2.4% had severe TMD (Yakşi et al., 2023). In our study, 
the total of mild, moderate, and severe TMD in sports faculty students was 146/338 
(43.19%). In our series, mild cases were 114/338 (33.72%), moderate cases were 
26/338 (7.69%), and severe cases were 6/338 (1.77%). We think that the differenc-
es between studies are due to population sizes, differences in gender distribution 
of students, individual, psychosocial, and social differences, and education in 
different academic fields.

According to the American Dental Association data, 44-99% of TMD findings 
are due to trauma (American Academy of Pediatric Dentistry University of Texas 
Health Science Center., 1990). The risk of injury in contact sports is greater than 
in non-contact sports (Chapman, 1989). In a questionnaire study evaluating TMD 
symptoms in male basketball players and a non-athlete control group, no differ-
ence in TMD symptoms was found between the two groups (Weiler et al., 2010). 
Zamora-Olave et al. reported that the frequency of TMD in water polo players was 
found to be 70 in 347 subjects (20.2%) (Zamora-Olave et al., 2018). But the fre-
quency of individual symptoms was not included in this study (Zamora-Olave et 
al., 2018). In our study, there were 46.44% individual athletes and 53.56% team ath-
letes. Students who did individual sports did not have severe TMD. In this study, 
no significant difference was found between individual and team players in terms 
of TMD scores (Table III).

Studies have reported that TMD is more common in women than men (Özdinç 
et al., 2020; Kaynak et al., 2019; Gas et al., 2021). This is in line with the study that 
found women are more prone to TMD than men (1.6 to 1) (Basafa and Shahabee, 
2016). This has potentially been associated with female reproductive hormones 
affecting pain modulation and physical structures (Berger et al., 2015). In addi-
tion, factors such as women’s roles in society and responsibilities at home and at 
work may also be risk factors for the development of TMD (Riffel et al.,2015). 
In addition, it has been stated that women have more TMD signs and symptoms 
than men. Few studies have found a relationship between gender and the severity 
of TMD (Bicaj et al., 2017; Dervis, 2019; Karthik et al., 2017). One study reported 
higher levels of pain and muscle tenderness in women with TMD compared to men 
(Schmid-Schwap et al., 2013). In our study, TMD was 53/97 (54.63%) in females 
and 93/241 (38.58%) in males. According to FAI scores, severe TMD findings were 
found in 3.1% of females and 1.2% of males. There was a significant difference be-
tween men and women in terms of TMD scores. Females had a significantly higher 
FAI value compared to males (Table III).
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Psychosocial factors are closely related to TMD.  In a study conducted with 
303 students, TMD was found to be associated with emotional stress and anxiety 
(Paulino et al.,2015). The same result was found in dentistry students (Namvar et 
al.,2021;) Ahuja et al.,2018). The fact that dental students have to acquire extensive 
theoretical knowledge, rigorous clinical work, and interpersonal skills seems to 
be a factor. A study showed that fear of failure in both personal and team athletes 
was associated with psychological stress in athletes (Gustafsson et al., 2017). In our 
study, we found that the TMD score was higher in those under stress (Table III). 
Our results are consistent with other studies.

Clenching is one of the most harmful oral parafunctional activities. It is an im-
portant factor in the etiology of TMD (Ohrbach et al., 2011). It was reported that 
there was a significant association between oral habits and signs and symptoms 
of TMD (Winocur et al., 2006; Motta et al., 2013). In this study, we found that the 
clenching of the teeth or jaw pain were associated with the TMD score (Table III). 
We also evaluated the effect of income status and the number of daily toothbrushes 
on the FAI score. We found that these factors did not affect the TMD score.

CONCLUSION

As far as we know, this is the first study to evaluate the relationship between 
sports branches and TMD. Our results showed that there was no difference in 
TMD scores between individual and team athletes. These results highlight the need 
for additional research to identify other risk factors.
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