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Abstract

Background: The prevalence of temporomandibular disorders (TMDs) in children and
adolescents is not well-known. This is partly because TMD is not often diagnosed in
children and partly because there is no agreed-upon definition of TMD. There is a
growing body of evidence to suggest that there are gender differences in the preva-
lence and presentation of TMD in adult. The aim was to assess the prevalence of
TMDs in subjects aged 8-19 evaluated with Diagnostic Criteria for TMDs (DC/TMD)
and to assess gender differences.

Methods: PubMed, Web of Science and Lilacs were systematically searched until 30
November 2022, to identify studies presenting children and adolescents patients af-
fected by TMDs.

Results: Out of 40 papers, three studies were included. The included subjects in this
review were 1914 (1093 female and 821 male). Seven hundred and thirty-six on 1914
patients (38.4%) presented TMD. Among 1093 female, 489 (44.7%) presented TMD,
while 247/821 male (30%) experienced TMD. Meta-analysis revealed that the female
had a higher TMD prevalence than male (RR 2.10; 95% Cl: 1.21-3.65).

Conclusion: TMD prevalence in children and adolescence varies between 20% and

60%. Female had a higher prevalence of TMDs compared to male.

KEYWORDS
adolescents, children, diagnostic criteria for temporomandibular disorders, gender difference,
temporomandibular disorders
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1 | BACKGROUND

Temporomandibular disorders (TMDs) are a group of complex condi-
tions involving the temporomandibular joint (TMJ), the jaw muscles,
muscles of mastication (chewing muscles), and the nerves that con-
trol them.>® These disorders can cause pain, discomfort, and diffi-
culty with eating, speaking, and other daily activities in children and
adolescents.” % In some cases, the cause is unknown. Symptoms of
TMDs may include pain or tenderness in the jaw, neck, or face; a
clicking in the jaw joint; difficulty opening or closing the mouth; and
headaches.*!?

Since TMDs can be difficult to diagnose, it is important to seek
medical attention if children or adolescents are experiencing any of
these symptoms.81%13-15 Diagnosis of TMDs can involve a physical
examination, imaging studies such as X-rays or Magnetic resonance
imaging (MRI), and blood tests. The prevalence of TMDs in children
and adolescents is not well known.*® This is partly because TMD is
not often diagnosed in children and adolescents and partly because
there is no agreed-upon definition of TMD in this age group. There
are several reasons why the prevalence of TMD in children and ad-
olescents is not well known. First, TMD is not often diagnosed in
these populations.>*#%1¢ This is because TMD is not always con-
sidered a paediatric condition and because many children do not
seek medical attention for TMD symptoms.”*® Second, there is no
agreed-upon definition of TMD.Y This means that different studies
may use different criteria to diagnose TMD, which makes it difficult
to compare prevalence estimates across studies.

The Research Diagnostic Criteria for TMD (RDC/TMD),?° pub-
lished in 1992, introduced a standardised evaluation protocol for
TMD patients with a dual-axis diagnostic system based on the bio-
psychosocial model and included both a physical diagnoses (Axis 1)
and a biobehavioural assessment of pain-related disabilities (Axis Il).

Thereafter, since 2014, the Diagnostic Criteria for TMD (DC/
TMD) introduced new tools to assess psychosocial factors, providing
short screening and comprehensive versions.

The Diagnostic Criteria for TMD (DC/TMD) is a diagnostic
framework developed by a multidisciplinary team of clinicians and
researchers to provide a common language for the diagnosis of
TMD.2810% The DC/TMD provide a systematic approach to the
diagnosis of TMD, allowing clinicians to make more informed de-
cisions about treatment. The DC/TMD consists of four distinct
components: (1) History and Clinical Examination: This includes
collecting a comprehensive medical history, assessing the patient's
symptoms, and performing a physical examination. During the clini-
cal examination, the clinician looks for signs and symptoms that are
consistent with TMD, such as tenderness in the jaw muscles, pain
with jaw movement, clicking of the jaw, and altered range of motion.
(2) Imaging Studies: Imaging studies, such as X-rays and MRI are use-
ful in the diagnosis of TMD, as they can help to identify structural
abnormalities or degenerative changes in the TMJ and surrounding
tissues. (3) Psychological Testing: Psychological tests can provide in-
sight into the psychological factors that may be contributing to the
patient's symptoms. (4) Laboratory Tests: Laboratory tests can be
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used to rule out other systemic conditions that may be causing the
patient's symptoms. It is important to remember that the diagnosis
of TMD is complex, and that the DC/TMD should only be used as a
guide. It is important for clinicians to combine the information ob-
tained from the DC/TMD with a thorough clinical examination and
additional diagnostic testing to make an accurate diagnosis.'’

The guidelines could guarantee that children with TMD receive
the proper treatment to improve their quality of life.

In order to accurately diagnose TMD, it is important to remem-
ber the diagnostic criteria established by the American Academy of
Orofacial Pain (AAOP).?! These criteria include pain or tenderness in
the jaw, face, or neck; limited opening of the mouth; clicking of the
jaw joint; locking of the jaw joint; difficulty chewing; painful joint
noises; limitation of jaw movement; bruxism; headaches; and TMJ
instability.21 With an accurate diagnosis, children and adolescents
with TMD can receive the treatment they need to manage their
symptoms and improve their quality of life. However, these guide-
lines are not applicable to paediatric patients, as they may present
with different signs and symptoms.

Despite the current criteria are applied for paediatric TMD, there
is still a need for further research in this area. In particular, there is a
need for studies that assess the reliability and validity of the current
diagnostic criteria.??

There is a growing body of evidence to suggest that there are
gender differences in the prevalence and presentation of TMD in
adult.?® For example, women are more likely than men to seek treat-
ment for TMD, and they are also more likely to report higher levels of
pain and disability. There are a number of possible explanations for
these gender differences.

It might be related to social factors, hormonal factors, differ-
ences in pain sensitivity, as well as health-seeking behaviours.?*%’

However, very few studies have explored whether gender differ-
ences in the prevalence and presentation of TMD is also observed in
children and adolescents.

Our aim is to assess the prevalence of TMDs in subjects aged
8-19 evaluated with Diagnostic Criteria for TMD (DC/TMD) and to

assess gender differences.

2 | METHODS
2.1 | Eligibility criteria

All documents were assessed for eligibility based on the following
Population, Exposure, Comparator, and Outcomes (PECO) model.?®

(P) Participants consisted of patients.

(E) The Exposure consisted of subjects aged 8-19 years.

(C) The Comparison was between gender: male vs female.

(O) The Outcome consisted of assessing difference in gender
prevalence of TMDs in subjects aged 8-19.

Only papers providing data at the end of the intervention were
included. Exclusion criteria were as follows: (1) history of TMJ

trauma; (2) patients suffering from any inflammatory disorders or
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rheumatic diseases (e.g., rheumatoid arthritis, psoriatic arthritis); (3)
patients with fibromyalgia; (4) patients with a congenital abnormal-
ity or neoplastic conditions in the TMJ region; (5) studies including
intra-articular infiltrations as treatment; (6) studies including ar-
throcentesis as treatment; (8) studies including local pressure pain
assessment; (9) cross-over study design; (10) studies written in a
language different from English; (11) full- text unavailability (i.e.,
posters and conference abstracts); (12) studies involving animals;
(13) review articles; (14) case reports (15) studies assessing TMD
prevalence in patients aged higher than 19 years old; (16) studies
assessing TMD prevalence using diagnostic criteria different from
DC/TMD.

2.2 | Search strategy

PubMed, Web of Science, and Lilacs databases were systematically
searched for articles published from the inception until November
30, 2022, following the strategy described in Table 1. Furthermore,
a manual search of the references of previous systematic reviews on
a similar topic was conducted as well.

This systematic review was conducted according to the guid-
ance of Preferred Reporting Items for Systematic Reviews (PRISMA)
guidelines and the Cochrane Handbook for Systematic Reviews of

TABLE 1 Search strategy.

PubMed

(((children) OR (paediatric)) AND (diagnostic criteria for
temporomandibular disorders DC-TMD)) NOT (CASE REPORT) NOT
(REVIEW) Filters: English

((((“child”[MeSH Terms] OR “child”[All Fields] OR “children”[All
Fields] OR “child s"[All Fields] OR “children s"[All Fields] OR
“childrens”[All Fields] OR “childs”[All Fields] OR (“paediatrics”[All
Fields] OR “paediatrics”[MeSH Terms] OR “paediatrics”[All
Fields] OR “paediatric”[All Fields] OR “paediatric”[All Fields]))
AND ((“diagnosis”’[MeSH Terms] OR “diagnosis”[All Fields]
OR “diagnostic’[All Fields] OR “diagnostical”[All Fields] OR
“diagnostically”[All Fields] OR “diagnostics”[All Fields]) AND
(“criteria s"[All Fields] OR “criterias”[All Fields] OR “standards”[MeSH
Subheading] OR “standards”[All Fields] OR “criteria”[All Fields])
AND (“temporomandibular joint disorders”[MeSH Terms] OR
(“temporomandibular”[All Fields] AND “joint”[All Fields] AND
“disorders”[All Fields]) OR “temporomandibular joint disorders”[All
Fields] OR (“temporomandibular”[All Fields] AND “disorders”[All
Fields]) OR “temporomandibular disorders”[All Fields]) AND “DC-
TMD’[All Fields])) NOT (“case reports”[Publication Type] OR “case
report”[All Fields])) NOT (“review”[Publication Type] OR “review
literature as topic”[MeSH Terms] OR “review”[All Fields])) AND
(English[Filter])

Lilacs

CHILDREN [Palavras] or PAEDIATRIC [Palavras] and DIAGNOSTIC
CRITERIA FOR TEMPOROMANDIBULAR DISORDERS [Palavras]

Web of Science

((ALL = (CHILDREN)) OR ALL = (PAEDIATRIC)) AND
ALL = (DIAGNOSTIC CRITERIA FOR TEMPOROMANDIBULAR
DISORDERS DC-TMD)

Interventions. The systematic review protocol has been registered
on the International Prospective Register of Systematic Reviews
(PROSPERO) with the number CRD42022377372.

2.3 | Data extraction

Two reviewers (M.M.M. and G.M.) independently extracted data
from the included studies using customised data extraction on a
Microsoft Excel sheet. In case of disagreement, a consensus was
reached through a third reviewer (M.C.). The following data were
extracted: (1) First author; (2) Year of publication; (3) Nationality;
(4) Age of study participants; (5) gender; (6) Diagnostic criteria; (7)
Population and the number of patients included (8) Prevalence in the

whole population; (9) Prevalence by gender.

2.4 | Quality assessment

The risk of bias in papers was assessed by two reviewers using
Version 2 of the Cochrane risk-of-bias tool for randomised trials
(RoB 2). Any disagreement was discussed until a consensus was
reached with a third reviewer.

2.5 | Statistical analysis

The pooled analyses were performed using the software Review
Manager version 5.2.8 (Cochrane Collaboration, Copenhagen,
Denmark; 2014). Only studies reporting data referring to the preva-
lence of TMDs in the male and female groups were included in the
quantitative analysis. The Risk ratio between the two groups was
measured. Heterogeneity among studies was evaluated by means of
the Higgins Index (I*) and the chi- square test and classified as fol-
lows: low heterogeneity (<30%), medium heterogeneity (30%-60%),
and high heterogeneity (>60%).

3 | RESULTS
3.1 | Study characteristics

At the end of the research, 40 studies were identified. Only 4 were
chosen to draw up the present systematic study, as illustrated by
the PRISMA 2020 flowchart in Figure 1; 7 articles were excluded
before the screening: 6 articles were excluded as they were re-
views; 1 was a case report. The remaining articles (n = 33) were se-
lected for the title and abstract screening according to the PECO
model. Eighteen articles were excluded as duplicates. Fifteen re-
cords were assessed for eligibility. Among these, twelve were ex-
cluded: not population of interest, exposure to juvenile idiopathic
arthritis (JIA) (n = 3); about validation of the method in children
(n = 4); not in children or adolescents (n = 2); off topic (n = 2);
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FIGURE 1 Prisma flowchart. . X i i .
Identification of studies via databases and registers
)
_g Records removed before
® Records identified from: screening:
Eg Databases (n = 40) — Removed Review (n = 6)
k= Registers (n = 0) Removed Case Report (n =
(7] 1)
k)
= Removed Not english paper
(n=0)
—
\4
'
Records screened Records excluded:
(n = 33) > Duplicate records removed (n =
18)
v
Reports sought for retrieval Reports not retrieved
> (n = 15) | (=0
=
[}
5
3 \4
Refods assessed for eligibility Reports excluded
(n=15) ’
(n=11):
Not population of interest, exposure
to JIA (n=3)
About validation of the method in
children (n = 4)
Not in children or adolescent (n =
2)
v Off topic (n =1)
Not exposure of interest (n = 1)
Studies included in review
(n=4)
Reports of included studies
(n=4)

not exposure of interest (n = 1). Finally, 4 articles were present
in the publication on the search engines used. The included stud-
ies have been published in the last 4years (2019-2022). All the
included study were cross-sectional in design. Three of the 4 stud-
ies compared the prevalence of TMD or TMD related symptoms/
signs between male and female applying the DC/TMD criteria and
were included in the metanalysis. Table 2 summarises the main
characteristics of all the studies included in the present systematic

review.

3.2 | Main findings

The included subjects in this review were 1914 (1093 female and
821 male). Seven hundred and thirty-six on 1914 patients (38.4%)
presented TMD. Among 1093 female, 489 (44.7%) presented TMD,
while 247/821 male (30%) experienced TMD.

In the study by Rauch and colleagues®’ the overall prevalence
of TMD was 30.6%. The prevalence was slightly higher in the fe-
male group compared to the male group (32% vs. 29%). The diagno-
sis of TMD was based on the presence, at the clinical examination,
of TMJ sounds as the authors did not apply the diagnostic decision
tree of the DC/TMD. The prevalence of self-reported TMJ sounds

were 17%, while headache was reported by 55.7% of the subjects.
Considering the gender comparisons, most of the symptoms were
more frequent and pronounced in female, especially pain with palpa-
tion of muscles and headache. TMJ locking was also more frequent
in the female group compared to the male group. This study com-
pared also the prevalence of TMD symptoms in different pubertal
status. The authors found that self-reported headache, TMJ locking
an TMJ sounds increased in pubertal status Il (9.5-11years) com-
pared to pubertal status | (<10years). Conversely, in the male group
the prevalence of these symptoms was lower in the pubertal status
Il compared to the pubertal status I.

Karaman et al. aimed to evaluate the prevalence of TMD in ad-
olescent orthodontic patients with different malocclusions.*® The
overall prevalence of TMD was 56%. The prevalence was slightly
higher in the female group compared to the male group (62.4% vs.
43.8%). They also found that TMJ sounds were more frequent in
the malocclusion Il group compared to the malocclusion group | and
Il. Concerning the gender comparisons, they found that the mean
score performed to Fonseca questionnaire a to almost all the scale
madding up the DC/TMD were higher in female than in male. De
Stefano and colleagues evaluated the prevalence of the signs and
symptoms of TMDs of Venezuelan and Italian adolescents and their
relationship with gender and age group.31 The overall prevalence of
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TABLE 2 Main characteristics of the studies included in the present systematic review.

Prevalence in the whole

population

Sex (Female

%)

Age of study
pariticpants

Prevalence in male

Diagnostic criteria Prevalence in female

Nationality

Year

Author

96/219 (43.8%)

364/648 (56%) 268/429 (62.4%)

DC/TMD, Fonsenca

66.2%

14-19

Turkish

2019

Karaman et al.

questionnaire, OHIP-14

DC/TMD
DC/TMD
DC/TMD

142/488 (29%)
9/114 (7,8%)

168/524 (32%)
53/140 (37,8%)

310/1012 (30.6%)
62/254 (24.4%)

51.4%
55.11%

55%

10-18

Germany

2020
2019

Rauch et al.

11-18
8-12

Venezulean and Italian

De Stefano et al.

59/127 (41.8%)

141/282 (50%)—evaluated 82/155

Germany

2020

Katsikogianni et al.

-—evaluated
pain not TMD

prevalence

(58.2%)—evaluated
pain not TMD

prevalence

pain not TMD
prevalence

MINERVINI ET AL.

Abbreviations: DC/TMD, Diagnostic Criteria for Temporomandibular Disorders; OHIP-14, Oral Health Impact Profile-14; TMD, Temporomandibular disorders.

TMD was 24.4%. The prevalence was slightly higher in the female
group compared to the male group (37.8% vs. 7.8%). The prevalence
was sensible lower in the Venezuelan adolescent group (17.9%) com-
pared to the ltalian group (29.7%). In both samples, the frequency
was higher in female than in male.

Katsikogianni and colleagues explored whether the diagnostic
accuracy of DC/TMD was sufficient for schoolchildren aged 8-12.
Concerning our objective, they found that among the 282 subjects
finally included, 50% reported to have facial pain and only 3.2%
sounds from the TMJs. However, in line with the above reported
studies, TMJs sounds were reported by the examiners in 30.5% of
the population. Gender difference was not explored and, therefore,
the study was not used for the metanalysis. What is also of relevance
is that they found that the diagnostic accuracy of the DC/TMD for
TMD-related pain in children was lower than that recorded for

adults in previous studies.

3.3 | Meta-analysis

The meta-analysis was conducted by random model effect because
of the high heterogeneity (> = 90%) among the 3 included stud-
ies that compared the prevalence between male and female. The
overall effect, reported in the forest plot (Figure 2), revealed that
female had a higher rate than male (RR 1.68; 95% Cl: 1.07-2.64),
showing an association female gender and TMD, even in children

and adolescents.

3.4 | AQuality assessment and risk of bias

Using the RoB 2, the risk of bias among the studies analysed
was estimated and reported in Figure 3. Regarding the randomi-
zation process, 100% of the studies ensured a high risk of bias.
Allocaction concealment was not applicable. Only 50% of studies
excluded a performance bias and reported all outcome data; how-
ever, none of the included studies present reporting bias. Overall,
only 3 out of 4 studies were demonstrated to have a low risk of

incurring bias.

4 | DISCUSSION

TMDs are an increasingly common problem in children and adoles-
cents.'! TMD can cause pain, dysfunction, and distress in affected
individuals.1® Moreover, TMD is often a chronic condition, meaning
that it can last for months or years. The long-term consequences
of TMD are not well understood, but they may include permanent
changes to the jaw and facial muscles.'?

However, the prevalence of TMDs in children is not well known.
Reported TMD prevalence in children and adolescents varies in
the literature from 4% to 68%.27%27%% This is partly because TMD
is not often diagnosed in children and partly because there is no
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FEMALE MALE Risk ratio Risk ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI A B CDEF
De Stefano et al 2020 53 140 9 14 21.9% 4.80 [2.47 , 9.30] —— ®e?2®9®
Karaman et al 2019 268 429 96 219  39.3% 1.43[1.21,1.68] ™ ® 208
Rauch et al. 2019 168 524 142 488 38.8% 1.10[0.91, 1.33] ] 2008
Total (95% ClI) 1093 821 100.0% 1.68 [1.07 , 2.64] ‘
Total events: 489 247
Heterogeneity: Tau? = 0.13; Chi? = 19.29, df = 2 (P < 0.0001); I* = 90% 0.01 041 1 10 100
Test for overall effect: Z =2.26 (P = 0.02) Female Male

Test for subgroup differences: Not applicable

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Incomplete outcome data (attrition bias)

(E) Selective reporting (reporting bias)

(F) Other bias

FIGURE 2 Forest plot of the meta-analysis.

Other bias

De Stefano et al 2020
Karaman et al 2019
Katsikogianni et al. 2020
Rauch et al. 2019

‘ ‘ . . Incomplete outcome data (attrition bias): All outcomes

. . ’ . Blinding of outcome assessment (detection bias): Objective measures
. . . . Selective reporting (reporting bias)

. . . ‘ Blinding of outcome assessment (detection bias): Self-reported outcomes

=~ | = | = | = | Allocation concealment (selection bias)
. . ‘ . Blinding of participants and personnel (performance bias):

. ‘ . . Random sequence generation (selection bias)

Random sequence generation (selection bias) (NG

Allocation concealment (selection bias) | |

Blinding of participants and personnel (performance bias): (NG

Blinding of outcome assessment (detection bias): Self-reported outcomes [[IINNEGEE
Blinding of outcome assessment (detection bias): Objective measures (IS
Incomplete outcome data (attrition bias): All outcomes ([

Selective reporting (reporting bias) (I

Other bias | ]

0%  25% 50% 75% 100%

FIGURE 3 Risk of bias domains L_! Low risk of bias [C] Unclear risk of bias B High risk of bias |
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agreed-upon definition of TMD.Y There are several reasons why
the prevalence of TMD in children is not well known. First, TMD is
not often diagnosed in children. This is because TMD is not always
considered a paediatric condition and because many children do not
seek medical care for TMD symptoms.'? Second, there is no agreed-
upon definition of TMD. This means that different studies may use
different criteria to diagnose TMD, which makes it difficult to com-
pare prevalence estimates across studies.

The diagnostic criteria established by the AAOP and the RTD/
TMD were used in different studies aiming to evaluate the preva-
lence in children and adolescents.?* However, these guidelines are
not applicable to paediatric patients, as children may present with
different signs and symptoms. Despite the DC/TMD criteria were
not established for paediatric patients, it is currently the most ac-
curate method to define TMD, even in children and adolescents.”

Therefore, in this article we explored the prevalence of TMD in
young subjects using only the studies that explored the prevalence
using these criteria. We found a high prevalence of TMD in children
and adolescents, even higher than in adult.

Considering the four studies included in this systematic re-
view, the overall prevalence of TMDs in subjects aged between 8
and 19years old ranged between 24% and 56%. The higher preve-
lance reported by Karaman and Katsikogianni could be due to the
different diagnostic approach or patient inclusion criteria. Indeed,
despite Katsikogianni and colleagues applied DC/TMD, the overall
prevalence was estimated considering facial pain and not applying
the decision tree. However, in line with the above reported studies,
considering TMJs sounds the prevalence observed by the authors
was 30.5%. Conversely, despite Karaman et al. applied the DC/TMD
decision tree to estimate DMTs prevalence the population included
in the study consisted of a considerable number of subjects with
malocclusion type Il and Ill.

Furthemore, the different nationality involved in the studies
could have influence the results. This is also supported by the study
of Di Stefano and colleagues that found a sensible difference in TMD
prevalence between Italian and Venezuelan subjects.

Further, we compared the TMD prevalence between male and
female. Only three studies were included for this comparison. All
of them found a higher prevalence of TMDs and TMD symptoms
among female compared to male.

There is a growing body of evidence to suggest that there are
gender differences in the prevalence and presentation of TMD in
adult.?® For example, women are more likely than men to seek treat-
ment for TMD, and they are also more likely to report higher levels of
pain and disability.23 There are a number of possible explanations for
these gender differences. It might be related to social factors, differ-
ences in pain sensitivity, as well as health-seeking behaviours.?>"?’
It is also possible that women are more susceptible to TMD due to
hormones or other physiologic differences.?®> Whatever the cause,
gender plays a role in TMD, and this should be taken into account

when planning treatment.

We found a higher prevalence of TMD and almost all TMD symp-
toms in female compared to male. Further, based on the study by
Rauch and colleagues this difference is more pronounced pubertal
status Il compared to pubertal status I.

This systematic review presents some relevant limits. First, we
could consider only three study as only these three applied DC/
TMD to assess TMD. Further, one of these studies did not apply the

decision tree to define the prevalence.

5 | CONCLUSION

TMD is an increasingly common problem in children and adoles-
cents. Its prevalence varies between 20% and 60%. Further, we
found a higher prevalence of TMD and almost all TMD symptoms in
female compared to male. We also highlighted that despite the cur-
rent criteria are applied for paediatric TMD, there is still a need for
further research in this area. In particular, there is a need for studies
that assess the reliability and validity of the current diagnostic crite-

ria in this population.
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