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Abstract

The temporomandibular joint (TM]) is one of the most frequently used and anatomically complex joints in the
human body. It is a joint that can vary among individuals regarding morphological features and joint slidings,
even within the same person between the right and left sides. Diseases related to TM] are commoanly encountered
in routine clinical practice and are often overlooked. Our study aims to examine TMJD in university students and
reveal the MMOA and the right and left LS of the jaw according to the severity of TMJD. A total of 180 volunteer
students were included in the study. After recording demographic information, the severity of TMJD was assessed
with the FAI, and individuals were grouped according to the severity of TMJD. The amount of MMOA and right
and left LS of the jaw were measured using a digital caliper. The MMOA was calculated as 43.56 mm for females
and 45.19 mm for males. The right-left LLS in females and males was determined as 5.3-7 mm and 5.55-7 mm,
respectively. There was no significant relationship between FAI and demographic information (p>0.05). There
was a significant difference in MMOA between groups separated by the severity of TMJD (p<0.05). There was no
significant difference in the lateral sliding of the jaw between groups based on severity (p>0.05). According to our
study, it was observed that MMOA changed according to the FAI scores of students. On the other hand, it was
found that LLS did not change in groups according to FAI scores. Changes in MMOA according to the severity of
TM]JD should be considered in diagnosis and treatment planning.
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Introduction

The temporomandibular joint (TM]) is one of
the most complex joints in the human body.
Its movements are influenced by a variety of
structures. The primary contributors are the
masticatory muscles, while additional structures
such as the head and neck muscles, ligaments,
teeth, cheeks, lips, and salivary glands also
support the joint’s function. [1]. The TM] is the
only joint that performs both hinge and sliding
slidings with a sliding axis; morphologically, it
varies from person to person and between the
right and left sides of the same individual [2].
Moreover, anatomically, it is closely related to
other structures in the head and neck region,
and findings related to the head-neck region
are frequently observed in temporomandibular
disorders (TMD) [3]. TM] problems are defined
as a multifactorial temporomandibular joint
dysfunction (TMJD) characterized by pain
and weakness in facial and chewing muscles,
difficulty and limitation in jaw slidings, and
a “click” sound during joint slidings [4]. The
most significant findings in TM] diseases
include clicking sound and crepitation in the
joint, limitation of sliding in the jaw joint, tonic
contraction of chewing muscles, pain in the joint
and its surroundings, and otological symptoms,
such as hearing loss due to the auriculotemporal
nerve [5,6]. When there is TMJ dysfunction, the
disc moves abnormally on the condyle during
the opening and closing of the mouth, causing
a clicking sound because it is not in the correct
anatomical position [7]. In the etiology of TM]D,
besides demographic characteristics, such as
gender and age, occlusal conditions, iatrogenic
injuries, craniofacial trauma, parafunctional
oral habits, emotional stress, developmental
anomalies, and degenerative joint disorders are
thought to play a role [8,9]. TM]-related diseases
are frequently encountered in routine clinical
practice and are often overlooked [10].

Various studies focus on the Fonseca Anamnestic
Index (FAI) and the maximum mouth opening
amount (MMOA) to determine the severity
of TMJD. The studies conducted indicate
that the assessment of temporomandibular
joint dysfunction (TMD) severity commonly
involves measures like the Functional Activity
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Index (FAI). The FAI survey is a low-cost
questionnaire designed to determine the level of
severity of TMD and facilitate the collection of
information about TM] problems in a short time
[11]. However, the relationship between these
factors and jaw movements has not been widely
explored in the literature. TMJ motion is often
assessed through lateral movements, which play
a crucial role in diagnosing and treating TMJD.
Despite this, there appears to be a lack of direct
studies focusing on the relationship between
these movements and TMD severity, particularly
in terms of MMOA. Therefore, incorporating
MMOA and lateral excursion into the analysis
of TMD severity could provide valuable insights
for further research. In our study, we also aimed
to explain the relationship between FAI, chewing
muscle (CM) function and trauma.

The aim of this study is to guide whether
changes in MMOA according to the severity of
TMJD should be considered in the diagnosis and
treatment planning of TMJD.

Materials and Methods
Research Population, Location, and Type

This study 1is a cross-sectional

Participation was voluntary, involving students

design.

from Osmaniye Korkut Ata University Health
Services Vocational School who agreed to
take part. Prior to the study, ethical approval
was obtained from the Scientific Research and
Publication Ethics Committee of Osmaniye
Korkut Ata University (with the decision number
2022/9/11 on 11.11.2022). The study commenced
after receiving ethical approval and was
conducted in accordance with the Declaration of
Helsinki.

Some of the students could not be reached during
the study period, and some were excluded
due to incomplete data. Thus, the research
was carried out with the participation of 180
students (Female/Male (n): 89/91) studying at
Osmaniye Korkut Ata University Health Services
Vocational School.

Exclusion Criteria

Individuals who had contact with COVID-19,
underwent implant surgery, tonsillectomy,
suffered from a middle ear infection, or
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experienced acute or chronic maxillary sinusitis
in the past month were excluded from the study.

Data Collection Tools

The volunteers who participated in the study
were administered the FAI, which consists of 10
questions, and their MMOA was also measured.
The right and left TM] were measured three
times using a digital caliper (HAZET 2154N-20)
by the same researcher who participated in the
study, and the average of the results was taken.
In our study, while measuring the TM], the
maximum deviation of the jaw to the right and
left was measured using a digital caliper, with
the teeth in centric occlusion.

which
includes factors such as chewing, parafunctional
habits,
dizziness, was administered to the individuals

Fonseca’s 10-question questionnaire,

sliding limitations, joint sounds,
included in the study. Each question had ‘yes’,
‘no’, and ‘sometimes’ answer options. Each
‘yes’ answer was scored 10 points, ‘sometimes’
5 points, and ‘no” 0 points, and students were
asked to mark only one option (Table 1). The
FAI was used to determine the severity of TMJ
disorder. 0-15 points indicated no TMD, 20-40
points mild TMD, 45-65 points moderate TMD,

and 70-100 points severe TMD [12,13].
Statistical Analysis

The data in our study were analyzed using the

SPSS 21.0 software package. Parametric data
are presented as mean * standard deviation
(mean * SD). One-Way Anova was used for
the analysis of multiple independent group
comparisons of parametric data, with the
Tukey test applied in post hoc comparisons, as
variances were homogeneous (Levene test > 0.05).
Non-parametric data are expressed as median
(minimum-maximum). The Kruskal-Wallis H test
was applied for independent multiple group
comparisons of non-parametric data, and the
Mann-Whitney U test with Bonferroni correction
was used for post hoc comparisons. Statistical
significance was determined at p<0.05.

Results

The MMOA was
43.56mm=+3.88mm in

determined to be

females and
45.19mm=7.03mm in males. n boys and girls,
the right and left chewing muscle (CM)
measurements taken using a digital caliper were
7 mm and 5.55 mm for boys, and 7 mm and
5.3 mm for girls, respectively. Table 1 presents
demographic data based on gender. Table 2
shows MMOA and the average of right and left
CM according to gender.

Table 3 compares Fonseca and demographic data,
revealing no significant relationship between
FAI and demographic information (p>0.05).
Table 4 illustrates the impact of TMJD severity

Table 1. Demographic data by gender.

Female (mean+SD) Male (mean+SD)
Age 20.03 £ 1.66 20.05 +2.50
Height (cm) 163.49 + 5.64 178.79 £ 5.10
Weight (kg) 56.70 £9.42 72.42 +10.32
BMI (kg/m?) 21.23+6.61 23.31+3.57

Table 2. Average MMOA, right and left TMJ by gender.
Female (mean+SD) Male (mean+SD)

MMOA (mm) 43.56 +3.88 45.19+7.03
Right TMJ (mm) 53+2.87 7.0+2.76
Left TMJ (mm) 5.55+£2.94 7.0+2.56

Table 2 shows the average MAAM, right and left TM] by gender. It was determined that the MAAM was 43.56 + 3.88 in
females and 45.19 + 7.03 in males. The right and left TM] in females and males were respectively 5.3 mm - 7 mm and 5.55

mm - 7 mm.
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according to Fonseca on MMOA and right-left
CM. There is a significant effect of TM]D severity
on MMOA (p<0.05). According to Fonseca, there
is no significant effect of TMJD severity on right
and left CM (p>0.05).

In this study, a statistically significant difference
was found between the Fonseca groups and
Maximum Mouth Opening Amount (MMOA)
(p<0.001). The MMOA in Fonseca Group 2
individuals decreased by 11% compared to
Fonseca Group 0 individuals. Similarly, in
Fonseca Group 3 individuals, MMOA decreased

by 15% compared to Fonseca Group 0. Moreover,
there was a significant difference in MMOA
between Fonseca Group 3 and Fonseca Group
1, with a 13.5% decrease in MMOA for Group 3
compared to Group 1.

These findings align with previous studies in the
literature using the Fonseca Anamnestic Index,
which classifies TMD severity into categorical
levels. The results contribute to a better
understanding of how TMD severity affects jaw

movement and functionality.

Table 3. Comparison of parameters by Fonseca groups.

Fonseca 0 Fonseca 1 Fonseca 2 Fonseca 3

(mean+SD) (mean+SD) (mean=SD) (mean+SD) P
Age 20.2+2.85 20.00 = 1.90 20.15+1.93 19.66 +1.26 0.664
Height (cm) 170.26 + 9.38 170.50 + 8.97 174.06 +9.17 171.43 +10.20 0.276
Weight (kg) 62.57+11.84 66.71 + 18.05 64.62 £13.37 63.36 £ 12.72 0.479
MAAM (mm) 43.94 + 6.45 43.00 +7.64 39.50 = 6.15a* 37.24 = 4.06ab <0.001
Right TMJ (mm) 6.20 (1.20-13.00) 7.10 (1.00-13.00) 5.60 (0.50-14.50) | 5.20 (0.50-11.00) 0.079
Left TMJ (mm) 6.60 (1.40-12.00) 7.10 (1.10-12.80) 5.75 (1.10-14.00) | 5.25 (1.20-10.40) 0.068

Table 3 shows the comparison of Fonseca and demographic data. There was no significant relationship between FAI and
demographic information (p>0.05). (*p<0.05, **p<0.01, ***p<0.001)

Table 4. Comparison of parameters by Fonseca groups.

Fonseca 0 Fonseca 1 Fonseca 2 Fonseca 3

(mean+SD) (mean+SD) (mean+SD) (mean+SD) P
MAAM (mm) 43.94 + 6.45 43.00 + 7.64 39.50 + 6.15a* 37.24 + 4.06ab <0.001
Right TMJ (mm) 6.20 (1.20-13.00) 7.10 (1.00-13.00) | 5.60 (0.50-14.50) | 5.20 (0.50-11.00) 0.079
Left TMJ (mm) 6.60 (1.40-12.00) 7.10 (1.10-12.80) | 5.75(1.10-14.00) | 5.25 (1.20-10.40) 0.068

Table 4 shows the effect of TMD severity on MAAM and right-left TM] according to Fonseca. It is seen that the severity of
TMD has an effect on MAAM (p<0.05). According to Fonseca, the severity of TMD does not affect right and left TM] (p>0.05).
(*p<0.05, **p<0.01, ***p<0.001)

Table 5. Frequency analysis of parameters by Fonseca groups.

Fonseca 0 Fonseca 1 Fonseca 2 Fonseca 3
Gender »
(mean+SD) (mean%SD) (mean%SD) (mean+SD)
Women 24a 38a 12a 15a 0.442
Men 25a 3la 20a 15a Yates Test
None 49a 68a 32a 18a <0.001
Present Oa la Oa 12b Fisher's Exact Test

Table 5 shows the frequency analysis of parameters by Fonseca groups.
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The frequency analysis was performed using
the Chi-Square test. The same letters indicate no
significant difference between groups, while
different letters indicate a significant difference
between groups. Post hoc comparisons (Fisher’s
Exact Test if the minimum expected value is <5;
Yates Test if 5<minimum expected value<25) were
applied. Looking at TMJD severity according to
Fonseca, it was determined that gender did not
have an effect (p>0.05), but trauma did have an
effect (p<0.001).

Discussion

In our study, we analyzed the relationship
between the severity of TMJD, as measured by the
FAI and the MMOA, right and left LS amounts,
along with the demographic characteristics of
vocational schoolstudentsattheuniversity. While
many studies in the literature have examined
the impact of demographic characteristics and
MMOA on TMJD severity, our study uniquely
investigates the effects of trauma history and CM
on TMJD severity.

In a study conducted by Tiirken et al. with
dental faculty students, they used FAI to assess
TMJD and oral health habits [11]. They found a
significant relationship between oral habits and
Fonseca. Additionally, they noted that among
female students with a high prevalence of TMJD
according to Fonseca scores, the number of
calculated oral habits was higher than that of
male students. In our study, based on Fonseca
scores, 49 individuals had no TMD, 69 had
mild TMD, 32 had moderate TMJD, and 30 had
severe TMJD. There is a statistically significant
difference between MMOA and Fonseca groups
(p<0.05), while there is no statistically significant
differencebetween demographicinformationand
Fonseca groups (p>0.05). In contrast to Tiirken’s
study, our study includes measurements of right
and left CM, and the results obtained were not
statistically significant (p>0.05).

Valesan et al.,, in a systematic review evaluating
the prevalence of TMJD in the general
population, reported a general prevalence of
approximately 31% for adults/elderly and 11%
for children/adolescents [14]. They suggested
that knowledge of TMJD frequency could
encourage dentists to consider appropriate

strategies for early and accurate diagnosis and,
if necessary, treatment. In an epidemiological
study conducted in the Turkish population, the
incidence of symptoms of TM] disorders was
investigated. Of the 1253 individuals included in
the study, 31% reported joint pain, 8.4% reported
joint opening pain, and 27.3% reported joint
sounds during opening and closing [15]. The
incidence of TM] disorders varies between 6-93%
in different populations and clinical criteria [16].
In our study, there is an association between
trauma and Fonseca 3, indicating a frequency
relationship. According to another study, the
lifetime prevalence of TMJ disorders is reported
to be between 3-15% [17]. In another study, it
was reported that individuals aged 20-30 with a
university education had the highest frequency
of TMJD complaints, constituting 69.8% of
those with the most TMJD complaints [18]. Our
study, conducted in a student group with an
average age of 20.04, found a statistically highly
significant difference between Fonseca groups in
the MMOA parameter.

A study by Pullinger et al. included dental plaster
information in addition to the questionnaire and
clinical examination [19]. The study evaluated
first-year dental and dental hygiene students
with an average age of 23.9 for chewing pain
or dysfunction through questionnaires, clinical
examination, and evaluation of dental plasters
according to absolute criteria. They mentioned
that the anamnestic information alone may
not be a reliable measure in investigating
factors related to TM] disorders. Additionally,
considering the prevalence of TM] symptoms,
two-thirds of the population reported only mild
or early symptoms and only 3% reported severe
symptoms [19]. This population is similar to our
study, including the absence of locking, low-
frequency pain or severe TMJ dysfunction, and
limited mandibular range of motion.

According to studies, temporomandibular
joint diseases are present in about 28% of the
population, often occurring after trauma and
more frequently in women than men [7,20]. In
another study, the prevalence of TMJD was
investigated based on age groups and complaint
frequencies related to TM] among individuals
applying to a dentist [18]. When the age groups
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of the participants were examined, those under
20 years old constituted 11.2%, those between
30 and 40 years old constituted 9.4%, and those
over 40 years old constituted 9.4%. The highest
frequency of TMJD complaints was reported by
69.8% of individuals aged 20-30, during their
university education period.

Literature reviews frequently involve the
calculation of the MMOA wusing a simple
noninvasive method, namely interincisal distance
measurement. Many researchers still employ this
method, repeating each measurement three times
and taking the average values. It has been noted
that the last measurement may differ from the
others [17]. In our study, the final measurement
yielded a higher value than the others, and each
measurement was repeated three times to obtain
average values. In a similar study, MMOA was
found to be 50.38 mm in males and 46.35 mm in
females [21]. Another study conducted on the
Irish population measured MMOA as 41 mm in
males and 43 mm in females [22]. In a study on
adult Chinese populations, MMOA was reported
as 54.18 mm in males and 49.62 mm in females
[23]. In our study, these values were measured
as 45.19 mm in males and 43.56 mm in females.

According to the index developed by Helkimo in
1974 [24], a three-level scale was used to evaluate
the decrease in mandibular sliding capacity and
functionally related pain, pain on palpation of
the TMJ, and signs and symptoms related to TM]J
functions (deviation during maximum opening
of the jaw, joint sounds, joint dislocations/
lockings) by scoring. Using this scale, the
dysfunction was classified as normal (Di 0), mild
(Dil), moderate (Di II), or severe (Di III) based on
the total of the obtained values. According to the
index developed by Helkimo; if MMOA is >40
mm, it is scored as 0 points and normal sliding
capacity, if it is between 39-30 mm, it is scored as
1 point and slightly decreased sliding capacity,
and if it is <30 mm, it is scored as 5 points and
excessively decreased sliding capacity [24]. In
our study, these values were measured as 45.19
mm in males and 43.56 mm in females.

For the measurements of right CM and left CM,
the scoring criteria are as follows:

If right CM is =7 mm, it is scored as 0 point,
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indicating normal sliding capacity. if it falls in the
range of 4-6 mm, it receives 1 point, signifying
a slight reduction in sliding capacity, if it is
between 0-3 mm, it gets 5 points, indicating an
excessive reduction in sliding capacity.

The same scoring criteria apply to left CM: If left
CM is 27 mm, it is scored as 0 point, representing
normal sliding capacity, if it falls in the range of
4-6 mm, it receives 1 point, indicating a slight
reduction in sliding capacity, if it is between
0-3 mm, it gets 5 points, indicating an excessive
reduction in sliding capacity.

In our study, measurements for both genders
were as follows: right CM for females and males:
5.3 mm - 7 mm, left CM for females and males:
555 mm - 7 mm. A distinctive aspect of this
study is the investigation of the relationship
between FAI, CM, and trauma. It was observed
that a history of trauma significantly influences
the severity of TMJD (p<0.001).

Conclusion

What distinguishes our study from others is
its unique investigation into the relationship
between FAI, CM, and trauma. Our findings
emphasize the significant impact of trauma
history on the severity of TMJD, highlighting
the importance of considering this factor
in both clinical assessments and treatment
planning. Additionally, the study’s focus on
CM measurements in both genders provides a
valuable contribution to understanding gender-
specific variations in TMJD-related parameters.

We believe this research adds a significant layer
to the existing literature by identifying FAI,
MMOA, and CM as fundamental parameters in
the diagnosis and management of TMJD. These
insights can pave the way for more targeted
therapeutic approaches and underscore the need
for incorporating trauma history into diagnostic
protocols for TMJD.
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