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Relationship Between Overbite/Overjet and Clicking or
Crepitus of the Temporomandibular Joint

Pain in the face, jaw, or temple is the most important symp-
tom of temporomandibular disorders (TMD). However,
according to a systematic review of large surveys (≥ 600,

both genders included, age range ≥ 40 years),1 temporomandibular
joint (TMJ) sounds are the most frequently reported symptoms of
TMD, with a median prevalence of 11.6%; the most frequent clin-
ical TMD signs were clicking (median prevalence of 26.6%) and
crepitus (median prevalence 21% if assessed by stethoscope, 4% if
assessed without a stethoscope). In the general population, people
report that their joint noises influence their oral health-related
quality of life.2

In clinical TMD patient populations, TMD diagnoses involving
joint noises (ie, disc displacement with and without reduction,
osteoarthrosis/-itis) are prevalent.3,4 Joint noises have been found
to occur significantly more often in TMD pain patients than in
controls,5–8 and sounds are associated with pain as well as with
limited mouth opening.9 These associations between joint sounds
and other TMD symptoms are of substantial clinical relevance,
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Aims: Since occlusal variables such as overbite and overjet have
been thought to be associated with temporomandibular disorders
(TMD), and joint sounds are some of the most prevalent signs of
TMD, the aim of this study was to determine whether overbite
and overjet are risk factors for temporomandibular joint (TMJ)
sounds. Methods: A population-based cross-sectional study of
3,033 subjects (age range, 10 to 75 years; 53% female) was con-
ducted in Germany. Overbite/overjet, reproducible reciprocal
clicking (RRC) during open-close jaw movements that did not
occur in the protrusive jaw position, and joint crepitus were
assessed according to the Research Diagnostic Criteria for
Temporomandibular Disorders (RDC/TMD). Results: When age
and gender were controlled for, high or low values of overbite and
overjet were not associated with a greater risk of RRC and crepi-
tus as compared to a reference category of a normal overbite and
overjet of 2 to 3 mm (multiple logistic regression; odds ratios 0.7
to 1.3; P > .05 for all). Conclusion: This study showed that higher
or lower overbite or overjet jaw relationships, even extreme val-
ues, are not risk factors for TMJ sounds as assessed by clinical
examination. J OROFAC PAIN 2005;19:218–225
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because patients are often treated because of click-
ing noises in the TMJ,10 and joint noises are
thought to be risk factors for more severe TMD.11

Although the importance of joint noises is con-
siderable, as characterized by their prevalence and
their influence on oral health–related quality of life,
on use of health care resources, and possibly, on
the occurrence of more severe TMD, etiologic fac-
tors for the various diagnostic TMD subtypes are
largely unknown.12,13 Knowledge about potential
risk factors for TMD that are both prevalent and
modifiable would be of importance for public
health. Recently, the authors have shown that there
is no relationship between overbite/overjet and
TMD as perceived by the subject (self-report of
TMD pain, limited mouth opening, and joint
noises).14 However, that previous study only used
self-report measures of joint noises, and hence, may
not have adequately assessed the risk of overjet and
overbite for TMD. It has previously been shown
that there is only a weak correlation between
reported and clinically assessed TMD signs and
symptoms.15 Therefore, it would be useful to
explore the influence of risk factors of importance
to public health, such as overbite and overjet, not
only on self-reported TMD, but also on an “objec-
tive” TMD sign—the presence or absence of joint
sounds as determined by standardized clinical
examination utilizing manual palpation. 

Based on the hypothesis that malocclusion may
cause derangements of the TMJ, the aim of this
population-based cross-sectional study was to deter-
mine the relationship between overbite/overjet and
TMJ sounds assessed in the clinical examination.

Materials and Methods

Subjects

Subjects (n = 3,033) came from 2 population-
based cross-sectional studies in Germany. Children
and adolescents (n = 1,011) came from a regional
survey in Halle/Saale of 1,190 individuals aged 10
to 18 years (85% response rate). They were sam-
pled with a 2-stage cluster technique from a regis-
ter containing all children and adolescents in
Halle/Saale required to attend school between the
ages of 10 to 18 years. The sample was representa-
tive for 24,129 children and adolescents attending
general schools in Halle/Saale in 1999 (specialty
schools were excluded from the sampling). Adult
subjects (n = 655) and senior subjects (n = 1,367)
were identified as all subjects who were examined
clinically in a nationwide oral health survey (Dritte

Deutsche Mundgesundheitsstudie [DMS] III) of
1,179 individuals aged 35 to 44 years (55.6%
response) and 2,424 individuals aged 65 to 74
years (56.4% response).16 A multistage stratified
sampling technique was used to select DMS III
study subjects from population registries of the
local government offices who were then examined
at 90 different sites across Germany. Further
details of the sampling strategy have previously
been published.16,17 This sample was representa-
tive for subjects with German citizenship who
were born between January 1, 1953 and December
31, 1962 (adult subjects) and between January 1,
1923 and December 31, 1932 (senior subjects).

The study protocol for the study of children and
adolescents was reviewed and approved by the
ethics committee of the Martin Luther University
Halle-Wittenberg, the local education authority,
and the parents’ council. The study protocol of the
DMS III was reviewed and approved by an institu-
tional review board consisting of members of
Bundeszahnärztekammer (German Dental
Association) and the Kassenzahnärztliche
Bundesvereinigung (National Association of
Statutory Health Insurance Dentists). All study
subjects gave their informed consent.

Outcome and Exposure Variables

The outcomes were joint noises defined according
to the Research Diagnostic Criteria for
Temporomandibular Disorders (RDC/TMD)18 and
assessed by digital palpation in 3 categories: 

1. Reproducible reciprocal clicking (RRC):
Clicking on both vertical opening and closing
that occurs at a point at least 5 mm greater in
interincisal distance on opening than on closing
and does not occur in protrusive jaw opening

2. Crepitus: A grinding sound that is continuous
over a longer period of jaw movement

3. No joint noise: No joint noises, and joint noises
not fulfilling one of the first 2 definitions

Five dental practitioners took part in both stud-
ies. These clinicians were trained by 1 of the
authors (MTJ). The interobserver agreement for
detecting joint sounds in young subjects and adults
showed overall agreement across examiners of
78%. Kappa values for every possible pair of
examiners ranged between 0.52 and 0.86 (median,
0.75).19 Agreement for assessment of sounds in
seniors was similar (median kappa 0.65).20

The exposure variables “overbite” and “overjet”
were defined and measured according to the
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RDC/TMD18 and the manual of the DMS III.20

Reliability was assessed for overjet and overbite by
the intraclass correlation coefficient (ICC).
Excellent interobserver reliability was demon-
strated (ICC of 0.95 for overjet and 0.92 for over-
bite in children and adolescents; 0.94 for overjet
and 0.89 for overbite in adults and seniors).14,16

Statistical Analysis

Sample characteristics (frequencies and means)
were computed for joint sounds, overbite, overjet,
age, and gender for the 3 age groups (children/ado-
lescents, adults, and seniors) and 5 joint sound cat-
egories: no joint noises, unilateral RRC, bilateral
RRC, unilateral crepitus, and bilateral crepitus
(Table 1). For all outcome categories, an overall �2

test of differences between age groups was per-
formed followed by pairwise �2 tests when statisti-
cally significant results were observed in the
omnibus test. Holm’s multiple comparison proce-
dure was used to adjust the level of statistical sig-
nificance for multiple testing.21 Overbite and over-
jet differences between the various outcome
categories or age groups were compared using 1-
way analysis of variance (ANOVA). Significant
results were followed by pairwise t tests; the level
regarded to be statistically significant was deter-
mined by Holm’s multiple comparison procedure. 

The 9 different possible combinations of joint
sounds within each subject were tabulated. Given
that there were no subjects with RRC in 1 joint
and crepitus in the other, the joint-sound combina-
tions were collapsed into 3 subject-level categories
(no sounds in either joint, unilateral or bilateral
RRC, and unilateral or bilateral crepitus) to assess
the association with overbite and overjet. Overbite
and overjet were grouped into 5 categories (≤ –1
mm, 0 to 1 mm, 2 to 3 mm, 4 to 5 mm, and ≥ 6
mm) to permit detection of a nonlinear association
(eg, a higher frequency of joint sounds for low or
high values of overbite and overjet). Frequencies of
overbite and overjet were computed separately for
subjects with and without joint sounds, and the �2

test was used to test for associations.
Multinomial logistic regression analysis was

used to test for an association between joint
sounds and overjet or overbite after controlling for
the influence of age and gender. The dependent
variable in these analyses was joint sound category
(no sounds in either joint, unilateral or bilateral
RRC, or unilateral or bilateral crepitus). Odds
ratios and 95% confidence intervals (CIs) were
computed for RRC and crepitus relative to no
sounds for the 5 categories of overbite and overjet.

A likelihood ratio test was used to test whether
overbite or overjet contributed any statistically sig-
nificant information beyond the influence of gen-
der and age group. A goodness-of-fit test was used
to assess model fit.22 Additionally, a sensitivity
analysis was performed to check whether results
would change if the outcome of the analysis was
an RDC/TMD group IIa diagnosis (disc displace-
ment with reduction) instead of RRC.

Statistical analyses were carried out using the
statistical package STATA (Release 7.0 StataCorp,
1999, Stata Statistical Software), and a probability
level of .05 was considered statistically significant. 

Results

Response

The study outcome, joint sounds, could be
assessed in 3,024 subjects (99.7%); sounds could
not be obtained from 3 (0.5%) adults and 6
(0.4%) seniors. The exposure variables, overbite
and overjet, were obtained on 2,975 subjects
(98.1%), but not on 6 adult subjects (0.9%) and
52 senior subjects (3.8%). 

Outcome and Exposure Variables in the Study
Population

Joint sounds, according to the RDC/TMD defini-
tions, were found in 263 subjects (8.7%).
Unilateral RRC was found in 92 subjects (3%).
Ninety-two subjects (3%) had bilateral RRC, 48
(1.6%) had unilateral crepitus, and 31 (1%) had
bilateral crepitus. 

The frequency of joint sounds varied by age
group (�2(df 2) = 32.3, P < .001). Adult subjects
(12.1%) and seniors (9.9%) presented joint sounds
more often than children and adolescents (4.8%;
Holm’s, P < .05). The prevalence of unilateral
RRC was almost the same within the 3 age groups
(about 3%), whereas the prevalence of bilateral
RRC changed with age (�2 (df 2) = 30.3, P < .001).
The senior and adult groups had the highest preva-
lences of bilateral RRC (5.7% and 3.3%, respec-
tively); the lowest prevalence was observed in chil-
dren and adolescents (1.0%; Holm’s, P < .05).
Crepitus in children and adolescents was rare
(0.5%) and only a unilateral phenomenon. The
prevalence of unilateral crepitus was similar in
adults and seniors (2.1%), but bilateral crepitus
was more prevalent in seniors compared to adults
(1.9% versus 0.8%; x2 (df 1) = 3.5, P = .06). All
together, female subjects presented joint sounds
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Table 1 Sample Characteristics by TMJ Sound Status in the 3 Age Groups

Demographic and No sounds Unilateral Bilateral Unilateral Bilateral 
exposure variables RRC RRC crepitus crepitus

Children/adolescents*

No. with feature (%) 963 (95.2) 33 (3.3) 10 (1.0) 5 (0.5) 0
Mean age in years (SD) 13.1 (2.0) 14.4 (1.6) 13.9 (2.1) 13.8 (2.8) 0
No. female gender (%) 497 (52) 16 (48) 5 (50) 5 (100) 0
Mean overbite in mm (SD) 3.2 (1.9) 2.9 (1.8) 3.4 (1.7) 3.4 (2.2) 0
Mean overjet in mm (SD) 3.0 (1.9) 2.8 (1.8) 3.2 (1.9) 3.4 (0.5) 0

Adults†

No. with feature (%) 573 (87.9) 23 (3.5) 37 (5.7) 14 (2.1) 5 (0.8)
Mean age in years (SD) 39.6 (2.9) 40.2 (2.6) 39.3 (2.7) 38.8 (3.1) 39.2 (3.8)
No. female gender (%) 287 (50.1) 16 (69.6) 25 (67.6) 11 (78.6) 3 (60.0) 
Mean overbite in mm (SD) 3.8 (2.3) 4.9 (2.8) 3.5 (2.3) 4.5 (2.3) 3.6 (3.4)
Mean overjet in mm (SD) 3.0 (2.1) 3.3 (2.7) 3.0 (2.1) 3.1 (1.5) 4.4 (4.6)

Seniors‡

No. with feature (%) 1225 (90.1) 36 (2.6) 45 (3.3) 29 (2.1) 26 (1.9)
Mean age in years (SD) 69.2 (2.8) 68.8 (2.8) 70.0 (2.8) 70.3 (2.5) 68.8 (2.7)
No. female gender (%) 667 (54.4) 22 (61.1) 28 (62.2) 19 (65.5) 17 (65.4)
Mean overbite in mm (SD) 2.7 (2.2) 2.9 (2.0) 2.5 (1.6) 3.0 (2.4) 2.7 (1.8)
Mean overjet in mm (SD) 2.4 (2.2) 2.4 (1.8) 2.4 (1.6) 2.3 (2.0) 2.9 (2.3)

significantly more often (n = 167, 10.3%) than
males (n = 96, 6.8%; x2 (df 1) = 11.6, P < .001).
The female predominance could be found in nearly
all sound categories.

One-way ANOVA did not show any significant
differences of overbite and overjet among sound
categories (overbite, P = .41; overjet, P = .85). In
contrast, significant differences were found among
the age groups (overbite, P < .001; overjet, P <
.001). Significant differences for overbite were
found between all age groups (Holm’s, P < .05).
Adults had the largest average overbite (3.8 mm),
followed by children/adolescents (3.2 mm) and
seniors (2.7 mm). Adults and children/adolescents
had larger overjets than seniors (3.0 mm and 2.4
mm for adults and children/adolescents versus 2.4
mm for seniors; Holm’s P < .05). Means for over-
bite and overjet were only slightly different for
male subjects as compared to female subjects (data
not presented).

Relationship Between Sounds in Right and Left TMJs

The prevalence of sounds was nearly equal in both
TMJs (right TMJ: n = 194, 6.4%; left TMJ: n =
192, 6.3%). The comparison of joint sounds in the

right and left TMJs showed that for subjects with
unilateral RRC, crepitus was not present on the
contralateral joint (Table 2). The 9 joint sound
combinations in Table 2 were therefore reduced to
3 categories at the subject level: subjects with no
sounds (n = 2,761), those with unilateral or bilat-
eral RRC (n = 184), and with unilateral or bilat-
eral crepitus (n = 79).

Joint Sounds in the Overbite/Overjet Categories

Tables 3 and 4 show joint sound categorization at
the subject level. The prevalences of subjects with
RRC and crepitus within the overbite and overjet
categories are shown in Tables 3 and 4. The results
are presented for all age groups combined because
there were no significant associations between joint
noises and overbite or overjet within each age group
(all P values > .05; �2 test). The frequencies of sub-
jects in the overbite and overjet categories were sim-
ilar in each joint sound category, which indicates
that there was no association between joint sounds
and overbite (P = .34) (Table 3) or overjet (P = .68)
(Table 4). Also, there were no associations of over-
bite and overjet with RRC and crepitus in females
or males (all P values > .05; �2 test).

* n = 1,011; age range 10 to 18 years.
† n = 652; age range 35 to 44 years.
‡ n = 1,361; age range 65 to 74 years.
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Overbite and Overjet—Joint Sounds Relationship
in the Multivariable Statistical Model

Multinomial logistic regression analysis was used
to assess for associations between the overbite cat-
egories and joint noises. After age and gender were
controlled for, none of the overbite categories sig-
nificantly differed compared to the “normal” ref-
erence category of 2 to 3 mm, as indicated by find-
ings that all confidence intervals included the null
value of “1” (Table 5). All calculated odds ratios
were between 0.7 and 1.3. Odds ratios of this
small magnitude would not be considered clini-
cally relevant. The likelihood ratio test indicated
that overbite did not contribute any statistically
significant information beyond the age and gender

influence on joint noises (P = .26). The goodness-
of-fit test showed no evidence of lack of fit. 

The results for overjet were similar to those for
overbite, and showed no associations between
overjet and joint noises (Table 5).

Sensitivity Analysis

Sixteen percent (n = 479) of the sample presented
with an RDC/TMD group IIa diagnosis (disc dis-
placement with reduction) in 1 or both TMJs. The
use of this diagnostic category instead of RRC did
not substantially change the magnitude of the odds
ratios nor their statistical significance in the multi-
variable analyses.

Left TMJs

No sounds RRC Crepitus
(n = 2,832) (n = 143) (n = 49)

Right TMJs n (%) n (%) n (%)

No sounds (n = 2,830) 2,761 (91.3) 51 (1.7) 18 (0.6)
RRC (n = 133) 41 (1.4) 92 (3.1) 0
Crepitus (n = 61) 30 (1.0) 0 31 (1.0)

Table 2 Relationship Between the Joint Sounds in
the 2 TMJs

Joint sounds

No sounds
(n = 2,715)

RRC
(n = 181)

Crepitus
(n = 79)

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

–8 to –1 mm 38 37 (2) 1 (1) 0
0 to 1 mm 536 496 (18) 26 (14) 14 (18)
2 to 3 mm 1324 1194 (44) 92 (51) 38 (48)
4 to 5 mm 679 631 (23) 33 (18) 15 (19)
6 to 15 mm 398 357 (13) 29 (16) 12 (15)

Table 3 Prevalence of RRC and Crepitus
(Unilateral or Bilateral) by Various Overbite Categories

n = 2,975, �2 (df 8) = 9.0, P  = .34. 

Joint sounds

No sounds
(n = 2,715)

RRC
(n = 181)

Crepitus
(n = 79)

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

–7 to –1 mm 84 80 (3) 3 (2) 1 (1)

0 to 1 mm 564 515 (19) 32 (18) 17 (22)

2 to 3 mm 1471 1331 (49) 101 (56) 39 (49)
4 to 5 mm 607 563 (21) 30 (16) 14 (18)
6 to 14 mm 249 226 (8) 15 (8) 8 (10)

Table 4 Prevalence of RRC and Crepitus 
(Unilateral or Bilateral) by Various Overjet Categories

n = 2,975, �2 (df 8) = 5.7, P = .68. 

Exposure category
RRC Crepitus

Overbite

–8 to 1 mm* 0.7 (0.4–1.1) 0.8 (0.4–1.4)

2 to 3 mm† 1 1

4 to 5 mm 0.7 (0.4–1.0) 0.8 (0.4–1.5)

6 to 15 mm 1.0 (0.6–1.6) 1.2 (0.6–2.3)

Overjet

–7 to 1 mm* 0.8 (0.5–1.2) 0.9 (0.5–1.7)

2 to 3 mm† 1 1

4 to 5 mm 0.7 (0.5–1.1) 0.9 (0.5–1.7)

6 to14 mm 0.9 (0.5–1.5) 1.3 (0.6–2.8)

Table 5 Odds Ratio for Unilateral and Bilateral RRC
or Crepitus by Overbite and Overjet (Adjusted for Age
and Gender)

*Overbite and overjet categories “� – 1mm” and “0 to 1 mm”) com-
bined because of small number of subjects with negative values.
†Reference category.

Odds ratio (95%CI)
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Discussion

This population-based study did not find a rela-
tionship between overbite and overjet and objec-
tive TMD symptoms—clicking and crepitation
sounds in the TMJ. Even extreme values of over-
bite or overjet were not shown to be significant
risk factors for these conditions. The relatively
narrow confidence intervals for the associations in
the present study preclude the existence of associa-
tions of moderate to large magnitudes.

This study has several strengths. First, the study
involved a large number of subjects from a popula-
tion-based sample with a wide age range (10 to 75
years), which decreased the potential for selection
bias of subjects and enabled wider generalization
of the results. Second, examiners were trained and
calibrated to assess both the overbite and overjet
measurements and joint sounds, and sufficiently
high values of reliability were shown for both.
Third, the influence of potentially confounding
variables age and gender were both controlled in
the analyses and explored by stratified analyses.
Other variables, such as orthodontic treatment,
were not included in the model as confounders,
because they were not associated with the outcome
in previous analyses, which is an essential require-
ment for confounding. Only a few previous studies
about the relationship between overbite and over-
jet and joint sounds controlled all of the aforemen-
tioned influential factors in a multivariate
fashion.23,24 Clear definition of cases and consider-
ation of age and gender influence should be mini-
mum requirements in TMD studies.25 Fourth, the
present study separated clicking from crepitus as
the outcome and excluded less reliable joint
sounds that are not reciprocal or reproducible. 

There are several potential limitations of the
present study. First, the use of TMD symptoms
instead of diagnostic categorization for all out-
comes or the failure to consider interactions in the
statistical analysis might have reduced the ability
to detect exposure-outcome associations.
However, the sensitivity analysis did not show dif-
ferent results when the RDC/TMD group IIa diag-
nosis (disc displacement with reduction) was used
instead of RRC. Because of the rarity of diagnoses
such as osteoarthrosis or disc displacement with-
out reduction in the general population,26 it is
nearly impossible to investigate these outcomes in
population-based research. Proxies for disease-
based joint outcomes have to be used to achieve
sufficient statistical power in risk factor research.
Second, the study sample is not ideal because it
consists of 2 separate samples. The sample of chil-

dren and adolescents was recruited from a narrow
geographical area in Germany, whereas the adults
and seniors came from a nationwide study. The 2
samples showed different response rates. The
whole sample included 3 age groups that covered
the age range from 10 to 75 years but only had 3
narrow age brackets. These limitations may
restrict the generalization of the results to the
entire German population. Third, because the
study was cross-sectional, and subjects were
assessed at only 1 point in time, it is not possible
to know if the exposure (overbite/overjet) preceded
the outcome (TMJ sounds). Fourth, palpation was
used to assess joint sounds, rather than imaging or
auscultation. It could be argued that palpation is
an inadequate outcome measure. Other, more sen-
sitive methods are available for measuring the out-
come (TMJ internal derangements). Technical
devices, such as stethoscopes, can help to detect
more clicking (and crepitation) sounds in the TMJ
through auscultation than palpation (73% vs
12%, respectively).27 However, such high levels of
“derangement” from auscultation are difficult to
interpret. Even with an audiovisual system for the
assessment of TMJ sounds, malocclusion was not
a significant factor in contribution to TMJ
sounds.28 Imaging techniques for the TMJ, such as
magnetic resonance imaging (MRI), could also be
used for evaluating soft- and hard-tissue compo-
nents of the TMJ,29 but these methods are expen-
sive and time-consuming and therefore are not fea-
sible for studies involving large samples.13

The authors acknowledge the limitations of
using only clinical criteria to define the outcome.
Clinical examination of the TMJ is not free of mis-
classification error.30 However, the authors do not
believe that misclassification of TMJ sounds was
dependent on overbite and overjet status (differen-
tial misclassification). If such misclassification had
occurred, it would have jeopardized the finding of
no association. Furthermore, auscultation, elec-
tronic devices, and MRI are not currently required
as reference standards in making a group II joint
diagnosis using the widely accepted RDC/TMD.
Instead, the findings of the present study can be
generalized to subjects with disc displacement with
reduction, because clicking, as defined in this study
(RRC), is the main criterion for the diagnosis “disc
displacement with reduction” in the RDC/TMD.
The validity of this diagnosis is supported by evi-
dence that clicking is a relatively stable phe-
nomenon over a short interval31 and 1 of the
strongest clinical predictors for disc displacement,
as verified with MRI.32 In a review of the literature,
Tenenbaum and coworkers concluded that the use
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of palpation and sense of hearing without the aid
of a highly sensitive amplification device for the
assessment of disc displacement is regarded as suffi-
cient.13 Thus, the finding of no association between
overbite/overjet and RRC is comparable with previ-
ous clinic-based studies using the diagnostic cate-
gory disc displacement with reduction.23,33,34

The findings of the present study can be general-
ized to subjects with osteoarthrosis as well, since
crepitus as assessed in this study is a major
accepted criterion of osteoarthrosis, as defined by
the RDC/TMD. It has been previously noted that
crepitus is a reliable sign for structural changes of
the TMJ,35 which supports the validity of this
diagnosis. However, due to different case defini-
tions, the authors’ research on the association
between overbite/overjet and crepitus cannot be
compared with clinic-based studies using imaging
procedures to define osteoarthrosis.23,33,34 Other
diagnoses such as disc displacement without reduc-
tion were extremely rare in our population sample
as well as in patient populations3,4 and therefore
were not considered in the analyses. The major
advantage of clinic-based research is that rare joint
diagnoses can be studied. 

Previous findings on this subject indicate that
the relationship between overbite/overjet and joint
sounds has not been consistent across different
types of TMD measures and should therefore not
be overstated.36 Given the available scientific liter-
ature, no specific association between joint sounds
and overbite and overjet values could be found. It
is of particular importance that various studies
using different research designs come to similar
conclusions. Clinic-based and population-based
research are complementary tools with varying
advantages and disadvantages in regard to investi-
gating the relationship between overbite and over-
jet and TMJ pathology. Clinic-based studies have
the advantage of including cases, but population-
based studies have the advantage of including
appropriate control subjects.37

Conclusions

The results of this study support the view that 
wide ranges of overbite or overjet are compatible
with a normal function of the TMJ. There was 
no higher risk for RRC or crepitus even in subjects
with extreme overbite or overjet values. Hence,
attempting to treat or prevent derangements of 
the TMJ that appear as sounds by creating “more
normal” values of overbite or overjet with
orthodontic treatment during growth or with 

dental or surgical treatment in adults is not sup-
ported by this study. 

Acknowledgments

This study was supported in part by Deutsche Akademie der
Naturforscher Leopoldina (grant BMBF-LPD 9901/8-4), by
Kultusministerium Sachsen-Anhalt (grant 3292A/0080G), and
by the U.S. Public Health Service (grant P01 DE08773-120008
and grant P01 DE08873). The authors would like to thank the
Institute of German Dentists (IDZ), Cologne, Germany, and its
director, Dr W. Micheelis, for allowing them to analyze the
findings of the DMS III study.

References

1. John M. Prävalenz von kraniomandibulären Dysfunktionen
(CMD). Dtsch Zahnärztl Z 1999;54:302–309. 

2. John MT, LeResche L, Koepsell TD, Hujoel P, Miglioretti
DL, Micheelis W. Oral health-related quality of life in
Germany. Eur J Oral Sci 2003;111:483–491.

3. List T, Dworkin SF. Comparing TMD diagnoses and clini-
cal findings at Swedish and US TMD centers using
Research Diagnostic Criteria for Temporomandibular
Disorders. J Orofac Pain 1996;10:240–253.

4. Yap AU, Dworkin SF, Chua EK, List T, Tan KB, Tan HH.
Prevalence of temporomandibular disorder subtypes, psy-
chologic distress, and psychosocial dysfunction in Asian
patients. J Orofac Pain 2003;17:21–28.

5. Katzberg RW, Westesson PL, Tallents RH, Drake CM.
Anatomic disorders of the temporomandibular joint disc in
asymptomatic subjects. J Oral Maxillofac Surg
1996;54:147–153.

6. Paesani D, Westesson PL, Hatala M, Tallents RH, Kurita
K. Prevalence of temporomandibular joint internal
derangement in patients with craniomandibular disorders.
Am J Orthod Dentofacial Orthop 1992;101:41–47.

7. Ribeiro RF, Tallents RH, Katzberg RW, et al. The preva-
lence of disc displacement in symptomatic and asymp-
tomatic volunteers aged 6 to 25 years. J Orofac Pain
1997;11:37–47.

8. Tallents RH, Katzberg RW, Murphy W, Proskin H.
Magnetic resonance imaging findings in asymptomatic vol-
unteers and symptomatic patients with temporomandibular
disorders. J Prosthet Dent 1996;75:529–533.

9. Goulet JP, Lavigne GJ, Lund JP. Jaw pain prevalence
among French-speaking Canadians in Quebec and related
symptoms of temporomandibular disorders. J Dent Res
1995;74:1738–1744.

10. Yoda T, Sakamoto I, Imai H, et al. A randomized con-
trolled trial of therapeutic exercise for clicking due to disk
anterior displacement with reduction in the temporo-
mandibular joint. Cranio 2003;21:10–16.

11. Westesson PL. Structural hard-tissue changes in temporo-
mandibular joints with internal derangement. Oral Surg
Oral Med Oral Pathol 1985;59:220–224.

12. LeResche L. Epidemiology of temporomandibular disor-
ders: Implications for the investigation of etiologic factors.
Crit Rev Oral Biol Med 1997;8:291–305.

13. Tenenbaum HC, Freeman BV, Psutka DJ, Baker GI.
Temporomandibular disorders: Disc displacements. J
Orofac Pain 1999;13:285–290.

Hirsch  7/11/05  3:43 PM  Page 224



Hirsch et al

Journal of Orofacial Pain 225

14. John MT, Hirsch C, Drangsholt MT, Mancl LA, Setz JM.
Overbite and overjet are not related to self-report of tem-
poromandibular disorder symptoms. J Dent Res
2002;81:164–169.

15. De Kanter RJ, Truin GJ, Burgersdijk RC, et al. Prevalence
in the Dutch adult population and a meta-analysis of signs
and symptoms of temporomandibular disorder. J Dent Res
1993;72:1509–1518.

16. Micheelis W, Reich E. Dritte Deutsche
Mundgesundheitsstudie (DMS III). Köln, Germany:
Deutscher Ärzte Verlag, 1999.

17. Reichart PA. Oral mucosal lesions in a representative cross-
sectional study of aging Germans. Community Dent Oral
Epidemiol 2000;28:390–398.

18. Dworkin SF, LeResche L. Research Diagnostic Criteria for
Temporomandibular Disorders: Review, criteria, examina-
tions and specifications, critique. J Craniomandib Disord
1992;6:301–355.

19. John MT, Zwijnenburg AJ. Interobserver variability in
assessment of signs of TMD. Int J Prosthodont
2001;14:265–270.

20. Schroeder E, John M, Micheelis W, Reich E, Reichardt P.
Das Kalibrierungsmodell und die Reliabilitätsprüfungen.
In: Micheelis W, Reich E (eds). Institut der Deutschen
Zahnärzte. Dritte Deutsche Mundgesundheitsstudie (DMS
III). Köln: Deutscher Ärzte-Verlag, 1999:193–200.

21. Holm S. A simple sequentially rejective multiple test proce-
dure. Scand J Statistics 1979;6:65–70.

22. Hoshmer D, Lemeshow S. Applied logistic regression, ed 2.
New York: John Wiley & Sons, 2000.

23. Pullinger AG, Seligman DA, Gornbein JA. A multiple logis-
tic regression analysis of the risk and relative odds of tem-
poromandibular disorders as a function of common
occlusal features. J Dent Res 1993;72:968–979.

24. Seligman DA, Pullinger AG. A multiple stepwise logistic
regression analysis of trauma history and 16 other history
and dental cofactors in females with temporomandibular
disorders. J Orofac Pain 1996;10:351–361.

25. Drangsholt M, LeResche L. Temporomandibular disorder
pain. In: Crombie I, Croft P, Linton S, LeResche L, Von
Korff M (eds). Epidemiology of Pain. Seattle: IASP Press,
1999:203–233.

26. Rantala MA, Ahlberg J, Suvinen TI, Savolainen A,
Kononen M. Symptoms, signs, and clinical diagnoses
according to the research diagnostic criteria for temporo-
mandibular disorders among Finnish multiprofessional
media personnel. J Orofac Pain 2003;17:311–316.

27. Pollmann L. Sounds produced by the mandibular joint in a
sample of healthy workers. J Orofac Pain 1993;7:359–361.

28. Runge ME, Sadowsky C, Sakols EI, BeGole EA. The rela-
tionship between temporomandibular joint sounds and
malocclusion. Am J Orthod Dentofacial Orthop
1989;96:36–42.

29. Westesson PL. Reliability and validity of imaging diagnosis
of temporomandibular joint disorder. Adv Dent Res
1993;7:137–151.

30. Roberts C, Katzberg RW, Tallents RH, Espeland MA,
Handelman SL. The clinical predictability of internal
derangements of the temporomandibular joint. Oral Surg
Oral Med Oral Pathol 1991;71:412–414.

31. Gallo LM, Svoboda A, Palla S. Reproducibility of temporo-
mandibular joint clicking. J Orofac Pain 2000;14:293–302.

32. Orsini MG, Kuboki T, Terada S, Matsuka Y, Yatani H,
Yamashita A. Clinical predictability of temporomandibular
joint disc displacement. J Dent Res 1999;78:650–660.

33. Pullinger AG, Seligman DA, Solberg WK.
Temporomandibular disorders. Part II: Occlusal factors
associated with temporomandibular joint tenderness and
dysfunction. J Prosthet Dent 1988;59:363–367.

34. Pullinger AG, Seligman DA. Overbite and overjet charac-
teristics of refined diagnostic groups of temporomandibular
disorder patients. Am J Orthod Dentofacial Orthop
1991;100:401–415.

35. Gale EN, Gross A. An evaluation of temporomandibular
joint sounds. J Am Dent Assoc 1985;111:62–63.

36. Pullinger AG, Seligman DA. Quantification and validation
of predictive values of occlusal variables in temporo-
mandibular disorders using a multifactorial analysis. J
Prosthet Dent 2000;83:66–75.

37. Wacholder S, McLaughlin JK, Silverman DT, Mandel JS.
Selection of controls in case-control studies. I. Principles.
Am J Epidemiol 1992;135:1019–1028.

Hirsch  7/11/05  3:43 PM  Page 225


	COPYRIGHT © 2005 BY QUINTESSENCE PUBLISHING CO, INC: 
	   PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY: 
	  NO PART OF THIS ARTICLE MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER: COPYRIGHT © 2005 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY. NO PART OF THIS ARTICLE MAY BE REPRODUCED OR TRANSMITTED IN ANY FORMWITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.




