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ABSTRACT
Temporomandibular disorders (TMDs) have become a 
prevalent health problem worldwide. TMDs are associat-
ed with several pain-related issues affecting the quality 
of life of many populations. Although several studies 
have investigated the etiology of TMDs, the exact cause 
remains unclear since many factors contribute to these 
disorders, including muscle and nerve coordination, 
mechanical factors, genetics, psychological factors, and 
environmental factors. Furthermore, research shows 
that TMDs are more common among women. Additional-
ly, these conditions are linked to increased stress levels, 
anxiety, and lower socioeconomic status (SES). Diag-
nostic methods for TMDs primarily rely on examinations 
and imaging techniques, thereby improving diagnostic 
accuracy and guiding the development of an effective 
treatment plan. The classification system recommend-
ed by the International Research Diagnostic Criteria for 
Temporomandibular Dysfunction Consortium Network 
stands as an effective tool for categorizing cases with 
TMDs, developing specific treatment plans, and predict-
ing outcomes. This narrative review summarizes the cur-
rent knowledge on the prevalence, etiological factors, 
symptoms, types, screening, and diagnostic methods 
of TMDs among adults, while exploring the associations 
between TMDs and stress, gender, and SES.
Keywords: DC, Fonseca anamnestic index screening, 
Gender-linked TMD prevalence, Psychosocial stress 
associations, Socioeconomic risk factors, TMD 
diagnostic criteria

Background
The temporomandibular joint (TMJ) represents one of 
the most complicated joints in the body. There are two 
TMJs, and each one has a capsule that covers its artic-
ular cartilage, the synovial cavity, ligaments, and the 
synovial fluid. The TMJ is formed between the mandib-
ular condyle and the temporal bone.1

The public has become more aware of temporo-
mandibular disorders (TMDs), which have lately been 
identified as relatively common conditions.2 The term 
“TMDs” encompasses a broad spectrum of conditions 
affecting the masticatory muscles and associated struc-
tures.3 TMDs often induce some signs, including mus-
cle pain, clicking sounds, restrictions or deviations in 
the mandibular movements, and related migraines.4

The prevalence of TMDs has received continuous and 
broad attention. However, interpreting findings across 
the literature remains challenging due to variations in 

examiner expertise, inconsistent conclusions, and po-
tential research bias.5

The particular etiology of TMDs has long been debat-
ed, leading many to postulate a complex explanation.6 
Orofacial pain symptoms are highly prevalent in the 
adult population, according to epidemiological studies 
carried out in several countries, including the United 
States, Sweden, the Netherlands, Finland, Pakistan, 
India, Italy, Iran, Denmark, Brazil, the United King-
dom, and Canada. It is estimated that 5–60% of people 
suffer from one or more symptoms of TMDs.7,8

The current review examines the existing literature 
to evaluate several aspects related to TMDs, including 
prevalence, etiology, symptoms, types, classification, 
screening, and diagnostic methods, while also explor-
ing the correlation between TMDs and gender, emo-
tional stress, and socioeconomic status (SES).

Materials and Methods
Search Strategy and Study Selection
We initially conducted the literature search in August 
2024 and then updated it in July 2025, employing 
a search strategy tailored for the PubMed database 
(Table 1). Additionally, we used Boolean operators 
OR/AND to combine terms related to TMDs and their 
associated factors. We then identified search terms and 
synonyms from the Medical Subject Headings (MeSH) 
database and relevant literature, including:

“Temporomandibular disorders,” “TMDs,” “tem-
poromandibular joint dysfunction,” “TMJ disorders,” 
“gender differences,” “sex differences,” “stress,” “psy-
chological factors,” “anxiety,” “depression,” “socio-
economic status,” “SES,” “income,” “education.”

Additionally, the research team tested alternative 
keywords, but no additional relevant studies were 
found. We applied several filters, including human 
studies, the English language, and publications be-
tween 2010 and 2025. 

Eligibility Criteria for the Selected Studies
Inclusion Criteria
1.	 Peer-reviewed scholarly articles and publications 

(observational studies, clinical trials, high-quality 
narrative, or systematic reviews).

2.	 Studies or publications addressing at least one of 
the factors associated with TMDs, such as gender 
differences, psychological factors/stress, and SES.

3.	 Articles published in English between 2010 and 
2025.
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Exclusion Criteria
1.	 Publications unrelated to the topic of interest. 
2.	 Studies or publications in a language other than 

English or outside the selected publication period 
(2010–2025).

3.	 Conference abstracts without full-text availability.

Two reviewers (J. A. Alburaih and L. A. Al-Atyar) 
independently screened titles and abstracts to assess 
eligibility (Figure 1). When the information included 
in the titles and abstracts was insufficient, the full text 
was retrieved for thorough evaluation. We resolved 
disagreements through discussion until reaching a 
consensus. We obtained all eligible publications and 

articles either directly from the database or by email-
ing the corresponding authors. Studies that remained 
inaccessible after five email attempts were excluded 
from the review. In cases of disagreement regarding 
study eligibility, a third reviewer (H. A. Almohsen) 
served as an adjudicator. When multiple versions of 
the same eligible review were available, only the most 
recent version was included.

Data Extraction
For the literature review, two reviewers (J. A. Alburaih 
and L.A. Al-Atyar) collected relevant information from 
key studies of each theme. The collected data included 
the authors, year of publication, design, sample size, 
main findings, and limitations. If any necessary data 
were missing, the corresponding authors were contact-
ed by email.

Etiology of TMDs
The etiology of TMDs is still poorly understood, com-
plicating its diagnosis and management.9 These dis-
orders have a complex, multifactorial etiology that 
involves biological (neuromuscular, biomechanical, 
genetic), psychological, environmental, social, and 
systemic factors9–13 and genetic factors.14,15

These factors may be classified as predisposing, initi-
ating, and perpetuating factors based on their influence 
on the disease progression.9 Predisposing factors 
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Table 1| Search strategy employed in the pubmed 
database
Database Search Strategy
PubMed (“temporomandibular disorders”[Title/Abstract] 

OR “TMD”[Title/Abstract] OR “temporomandibular 
joint dysfunction”[Title/Abstract]) AND 
(“gender differences”[Title/Abstract] OR “sex 
differences”[Title/Abstract] OR male[Title/Abstract] 
OR female[Title/Abstract]) AND (“stress”[Title/
Abstract] OR “psychological factors”[Title/Abstract] 
OR anxiety[Title/Abstract] OR depression[Title/
Abstract]) AND (“socioeconomic status”[Title/
Abstract] OR SES[Title/Abstract] OR income[Title/
Abstract] OR education[Title/Abstract])

Records identified in the

Database search: Excluded records (n):

Excluded studies or
publications, with reasons
for

Exclusion (n):

Conference abstracts without
full-text (124)

Studies or articles published
before 2010 (413)The included studies or

publications in the

PubMed (n = 955)
Studies or publications irrelevant
to the topic (251)

Studies or publications in a
language other than English (95)

Studies assessed for

Eligibility (n = 609)

Review (n = 72)In
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Fig 1 | A flowchart illustrating the bibliographic search process for the review
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heighten the risk for TMDs, encompassing structural, 
pathophysiological, or psychological mechanisms that 
alter the masticatory system.9,16 Examples include occlu-
sal abnormalities/overloading, parafunctional habits 
(bruxism), orthodontic treatment, orthopedic instabil-
ity, joint laxity, exogenous estrogen, and trauma.13,17,18

Initiating factors trigger the onset of the disorder, 
which typically involve adverse loading of the masti-
catory system and trauma.9 Health conditions, such as 
osteoporosis, have also been found to affect the bone, 
thus increasing the risk for TMDs.19

Perpetuating factors sustain the disorder by hinder-
ing the healing process or enhancing its progression.9 
These factors may involve behavior (head posture, 
grinding, and clenching), cognitive factors, and emo-
tional factors like anxiety and depression.13,18,20

These factors provide a lens for viewing the multi-
factorial etiology of TMDs, indicating that these disor-
ders are not often associated with a single factor.9 For 
instance, psychological factors, including high anxiety 
levels and exposure to stressful events, may contribute 
to the etiology and persistence of TMDs.21–23

Moreover, TMDs are induced by a complex interac-
tion of all these factors, including biological, psycho-
logical, and social factors.9,24

In addition, numerous conditions, such as autoim-
mune disorders, sleep apnea, fibromyalgia, psychiatric 
illness, and other pain conditions, were shown to be 
associated with TMDs.17,18,24,25

Supporting the data mentioned, Altın  et  al.26 ex-
plored the association between TMD severity and con-
tributing factors among university students. Fifty-one 
participants (39 females and 12 males) were assessed 
using the Fonseca Anamnestic Index (FAI) to evaluate 
TMD severity. They concluded significant associations 
between TMD severity and poor sleep quality, jaw and 
neck pain, and depression levels. A weaker but signif-
icant correlation was also observed with anxiety. Neck 
pain and oral habits were identified as significant pre-
dictors of TMD severity. Although this study compre-
hensively evaluates multiple factors related to TMDs, 
its findings are limited by potential gender bias, the 
absence of gender-specific analysis, and the restricted 
sample of university students, which reduces general-
izability to large populations.

Furthermore, there has always been a debate regard-
ing the most common etiological factor associated with 
TMDs. Some authors address the key role of occlusal 
abnormalities as the primary etiological factor for 
TMDs,27,28 while others attribute the underlying causes 
of TMD to psychological and neurological factors.29,30 
Moreover, another systematic review reported a signif-
icant association between genetic polymorphisms and 
TMD onset and progression. However, it had some lim-
itations, including heterogeneity among the available 
data and limited sample sizes, which restricted the 
strength of the meta-analysis.31

These data may be of significance to clinicians 
and dental professionals, as they highlight the cru-
cial role of these factors in determining TMD severity, 
underscoring the importance of a multidimensional 

approach to assessment and management when treat-
ing patients with TMDs.

Symptoms of TMDs
TMD signs and symptoms remain rare in childhood, 
while significant prevalence occurs in adolescence and 
adulthood.32 The most frequently occurring signs of 
TMDs are restricted or abnormal mandibular range of 
motion and noises or clicking during mouth opening 
and closing.11 The most prevalent symptoms of TMDs 
are painful sensations during mandibular movements 
or even at rest, and myalgia.33

Pain is caused by changes in the muscles responsi-
ble for mandibular movements.16,25,34,35 TMD symptoms 
range from mild discomfort to more severe symptoms 
such as debilitating pain and limitations of jaw func-
tion, with this progression reflected in the classifica-
tion of these disorders.17,36

Supporting the previous data, a 3-year prospective 
study by Ângelo et  al.33 used the EUROTMJ database 
to assess 595 patients for TMDs (80.5% female; mean 
age = 38.2 years). Researchers found that the most fre-
quent symptoms associated with TMDs involved TMJ 
clicking (13.3%), TMJ pain (12.5%), and masticato-
ry muscle tension (12.2%). This study demonstrates 
many methodological strengths, such as employing 
both a standardized questionnaire and a clinical exam-
ination at the initial appointment, a single experienced 
examiner to ensure diagnostic consistency, and the 
EUROTMJ database. However, limitations include the 
lack of validation of the database and questionnaire, 
the potential for information bias due to reliance on 
VAS scoring, and the omission of correlations between 
signs, symptoms, diagnosis, and treatment.

Furthermore, some studies have reported ear symp-
toms as prevalent signs associated with TMDs. A study 
of 464 Greek university students (mean age, 19.6 years) 
found that the most frequent sign was TMJ pain, which, 
along with joint ankylosis and ear itching, showed sig-
nificant variations between subjects with and with-
out TMDs. TMD severity was also correlated with re-
duced mouth opening, aural symptoms, and hearing 
loss, where moderate and severe TMDs were linked 
to deficits in median and low tones, respectively.37 In 
agreement with these findings, a study of 132 TMD 
patients demonstrated that ear symptoms were high-
ly prevalent (72%). Ear symptoms were more common 
in older patients and females, and showed significant 
associations with myalgia, TMJ pain, reduced mouth 
opening, parafunctions, and certain occlusal factors.38 
While the study demonstrates significant associations 
between TMDs and ear symptoms, the findings are lim-
ited by several factors. Firstly, the study relies mainly 
on self-reported data without medical confirmation, 
which can lead to inaccuracies. Additionally, the use of 
binary (yes/no) responses lacks detail on symptom se-
verity or frequency, and the long recall period restricts 
the accuracy and depth of the findings.

Therefore, more systematic reviews and longitudinal 
studies are needed to validate the common signs and 
symptoms associated with TMDs, thereby providing a 
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more comprehensive guide for dentists and clinicians. 
Understanding TMD signs and symptoms is crucial 
for clinicians to ensure accurate diagnosis, effective 
management, and improved quality of life for TMD 
patients. Clinicians and dental professionals should 
therefore be particularly attentive to the most frequent-
ly reported symptoms.

Classification of TMDs
The TMD classification structure is published by the 
International Research Diagnostic Criteria for Tem-
poromandibular Dysfunction Consortium Network.39 
The two broad categories of TMD are intraarticular 
(articular disorders), occurring within the TMJ, and ex-
traarticular (masticatory muscle disorders), involving 
the musculature surrounding the joint.11,17,39,40

The intraarticular category encompasses the follow-
ing clusters: congenital or developmental disorders, 
degenerative joint disorders (DJDs), disc derangement 
disorders, infection, neoplasia, temporomandibular 
hypomobility, and trauma.25,39–41

The extraarticular category encompasses local my-
algia, myofascial pain disorder, myositis, myofibrotic 
contracture, myospasm, and neoplasia.17,39,40

Diagnosis of TMDs
TMD diagnosis relies on the patient’s history and find-
ings from physical examinations.17 In most TMD cases, 
jaw excursion movements are associated with pain, 
sounds (clicking, grating, popping), and crepitus.17

Physical examination for TMD patients may reveal 
abnormal mandibular movement, malocclusion, ten-
derness in the masticatory muscles, decreased range 
of motion, bruxism signs, pain with dynamic loading, 
and tenderness of the neck or shoulders.26

When diagnosing TMDs, intraarticular derangement 
is suggested where there is reproducible tenderness 
upon palpation of the TMJ. Anterior articular disc dis-
placement (DD) may be indicated where mandibular 
deviation occurs during mouth opening. Myalgia or re-
ferred pain syndrome may be indicated by tenderness 
in related muscles.17

Recently, imaging has been used to diagnose cases 
where history and physical examination are insuffi-
cient.42 Plain radiography (transmaxillary and tran-
scranial views, panoramic radiography) and computed 
tomography can be used for diagnostic purposes in 
TMD patients.17 Magnetic resonance imaging (MRI) 
is deemed to be the gold standard modality for TMD 
diagnosis because of its precision in detecting abnor-
malities of soft tissues, which are unclear in traditional 
plain radiographs.43

Supporting the role of MRI in the diagnosis of TMDs, 
a study investigated the correlation between MRI find-
ings and TMJ pain, concluding that MRI findings of 
osteoarthritis, joint effusion, and bone marrow edema 
exhibit a strong association with TMJ pain. Howev-
er, MRI is usually used only for cases with persistent 
symptoms, cases where conservative therapy has prov-
en ineffective, or where internal joint derangement is 
suspected.17

Ultrasonography is another modality that can also 
be used where MRI is unavailable.41–44 Several studies 
have compared the diagnostic accuracy of ultrasonog-
raphy (US) and MRI in TMD diagnosis. A study assessed 
the effectiveness of high-resolution US in comparison 
to MRI among 50 patients (35 females and 15 males, 
mean age 30.61 years) presenting with TMDs. Clinical 
examination and bilateral imaging using both modali-
ties were performed to evaluate DD and joint effusion, 
with MRI serving as the reference standard. Diagnos-
tic accuracy of US showed sensitivity, specificity, PPV, 
NPV, and accuracy ranging from 0.88–1, 0.60–0.87, 
0.70–0.97, 0.75–1, and 0.84–0.98, respectively, for 
DD, while for effusion detection, values ranged from 
0.65–0.81, 0.91–1, 0.96–1, 0.45–0.46, and 0.72–
0.84, respectively. US measurements demonstrated 
minimal mean differences (−0.182 to +0.130 mm) 
compared to MRI. The findings suggest that US is a reli-
able and effective adjunct to MRI in assessing TMDs.45 
However, this study has several limitations, including 
reliance on a single main observer with limited as-
sessment of interobserver reliability, a relatively small 
sample size of 50 patients, restricting generalizability, 
and the operator- and patient-dependent nature of 
ultrasound, which may compromise reproducibility 
without standardized protocols. Moreover, the study 
focused mainly on DD and effusion, overlooking mus-
cular disorders that are integral to TMDs.

Therefore, clinicians and specialists should be 
detail-oriented when diagnosing TMD patients, use 
necessary diagnostic modalities like imaging, obtain 
full medical and dental history, and perform meticu-
lous clinical examination since there are differential 
diagnoses such as dental caries or abscess, conditions 
resulting from overuse of the muscles, trauma or dislo-
cation, various types of neuralgia, primary headache 
syndrome, autoimmune diseases, such as Sjögren syn-
drome and arthritis.17,46–48

Screening of TMDs
TMD screening stands as a challenge that clinicians 
often face in their clinical practice due to the multifac-
torial etiology and the diverse range of clinical symp-
toms and manifestations of TMDs. To standardize and 
improve diagnostic accuracy, the research diagnostic 
criteria for TMD (RDC/TMD) were introduced in the 
early 1990s. While the RDC/TMD showed acceptable 
reliability when diagnosing common TMDs, several 
concerns were raised regarding its validity and diag-
nostic accuracy for less common TMDs.49

Therefore, the RDC/TMD was then updated into the 
diagnostic criteria for TMDs (DC/TMDs) in 2014. The 
DC/TMD, is a standardized tool of superior acceptance 
for both clinical and research applications, provides a 
dual-axis framework: Axis I addresses physical diag-
noses or clinical examinations, assessing pain, jaw 
function, range of motion, joint sounds, joint tender-
ness, parafunctional habits, and occlusal factors in-
cluding malocclusion; Axis II evaluates psychosocial 
dimensions, incorporating self-report questionnaires 
and interviews to assess emotional status, pain-related 
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disability, anxiety, depression, and quality of life 
(Access the full DC/TMD Criteria through the offi-
cial website: https://inform-iadr.com/index.php/
tmd-assessmentdiagnosis/dc-tmd/) (Table 2).50

The FAI stands as another efficient tool for TMD 
screening, offering a simple, low-cost, patient-reported 
questionnaire and requiring no prior training. There-
fore, it may be suitable for large-scale populations or 
telephone-based screening. It demonstrates good ac-
curacy and is useful in epidemiological studies or as 
a preliminary tool before gold standard assessments, 
such as the DC/TMD. However, it cannot replace 
clinical evaluation. Additionally, it has limitations, as 

some items or questions may not be quite relevant to 
TMD etiology and symptoms.51

The FAI screens for the presence of pain (head, back, 
and pain while chewing), joint clicking, parafunc-
tional habits, perception of malocclusion, movement 
limitations, and sensation of emotional stress.22 The 
FAI also allows for the classification of TMD severity in 
a progressive trajectory as ‘none,’ ‘mild,’ ‘moderate,’ 
and ‘severe.’12 Clinicians or epidemiologists can easily 
use the FAI for detecting TMD signs in preliminary pop-
ulation screenings.52

When the affected population is identified, clinical 
examination using diagnostic instruments can then be 
conducted to confirm the diagnosis.10,13,32,53

Kothari et  al.54 conducted a study on individuals 
with acquired brain injury (ABI), evaluating TMD pres-
ence, severity, and progression while comparing the di-
agnostic accuracy of the 3Q/TMD and FAI against the 
DC/TMD. At admission, TMD was detected in 66% (3Q/
TMD) and 27.8% (FAI), mostly mild to moderate and 
pain-related, with frequencies decreasing by Week 4. 
Both instruments demonstrated high accuracy (0.82–
0.83) and specificity (0.90–0.93), but low sensitivity, 
suggesting that the FAI could be employed as a screen-
ing tool rather than a definitive diagnostic instrument. 
However, this study was limited by a relatively mod-
est sample size. Moreover, its cross-sectional design 
limited the ability to establish causal relationships. 
Additionally, reliance on self-reported questionnaires 
introduced the potential for recall bias.

Therefore, TMD screening stands as a valuable diag-
nostic service for the patient, allowing the dentist to 
make informed decisions based on both a thorough 
clinical examination and a psychosocial factors as-
sessment. However, the current evidence highlights 
variability in the reliability, validity, and accuracy of 
available screening tools, emphasizing the necessity 
for future research and systematic reviews to rigorous-
ly evaluate and compare these instruments in clinical 
practice.

Prevalence of TMDs
Studies on TMD prevalence have measured its inci-
dence as well as associations with variables such as 
gender, age, SES, stress, and conditions such as anxi-
ety, depression, osteoporosis, and many more.55–57 Nu-
merous research designs have been used in studies on 
TMD prevalence, such as cross-sectional studies;58,59 
systematic reviews and meta-analyses;15,60,61 and stan-
dard questionnaire-based studies with FAI.59

Zieliński et al.60 performed a meta-analysis to deter-
mine the global TMD prevalence, including 74 studies 
and 172,239 participants. They reported a global prev-
alence of 34%, affecting 35,259 individuals. The most 
vulnerable age group was between 18 and 60 years. 
Across continents, the female group exceeded the male 
group by 9–56%, with the highest female-to-male ratio 
observed in South America (1.56) and the lowest in Eu-
rope (1.09). Prevalence also varied geographically, be-
ing highest in South America (47%), followed by Asia 
(33%) and Europe (29%) (Figure 2). The findings were 

Table 2 | Summary of DC/TMD criteria
Axis Instruments
Axis I (Clinical 
Assessment)

TMD Pain Screener
Symptom Questionnaire
Demographics
Examination: Pain-related Interview & 
Examiner Commands
Examination Form: International
Decision Tree & Diagnostic Criteria Table
Pain Drawing

Axis II 
(Assessment of 
Psychosocial 
aspects and 
Pain-related 
Disability)

Graded Chronic Pain Scale (GCPS), version 2
JFLS-8/JFLS-20
PHQ-4
PHQ-9
GAD-7
PHQ-15
Oral Behavior Checklist

The GCPS stands for Graded Chronic Pain Scale, version 2, measuring 
the level of pain intensity and related disability. The JFLS-8/JFLS-20 
stands for Jaw Functional Limitation Scale, available in 8- and 20-item 
versions, designed to assess limitations in jaw function. The PHQ-4 
stands for Patient Health Questionnaire-4, a brief screening tool used to 
assess anxiety and depression, while the PHQ-9 stands for Patient Health 
Questionnaire-9, which is designed to measure the severity of depression. 
The GAD-7 stands for Generalized Anxiety Disorder scale-7, assessing the 
severity of anxiety symptoms, and the PHQ-15 stands for Patient Health 
Questionnaire-15, used to assess somatic symptom severity.

Fig 2 | Distribution of TMD prevalence across continents, age groups, and gender ratios 
(F:M), obtained from Zieliński et al.60
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considered robust, with minimal publication bias; 
however, further large-scale epidemiological studies 
in Africa and Australia were recommended. Addition-
ally, this meta-analysis did not assess the relationship 
between psychosocial factors and TMD prevalence.

Another systematic review by Valesan et  al. inves-
tigated 21 studies (out of 2,741 screened). Research-
ers assessed the prevalence of TMDs using RDC/TMD 
or DC/TMD diagnostic criteria. Among adults/elderly, 
the pooled prevalence was 31.1% for TMDs, 19.1% for 
DDs, and 9.8% for DJD, with DD with reduction being 
the most common (25.9%). Despite providing valuable 
prevalence estimates, the review did not assess the as-
sociation between TMDs and gender or psychosocial 
factors. Additionally, it reported high heterogeneity 
across studies due to differences in sample character-
istics, diagnostic criteria (RDC/TMD vs DC/TMD), and 
methodological quality.61

Furthermore, Lai et al.15 conducted a systematic re-
view of 11 studies to assess TMD prevalence among 
patients seeking orthodontic treatment. Reported 
prevalence rates varied widely, ranging from 21.1 to 
73.3%. Painful TMD signs and symptoms were report-
ed in 3.4–65.7% of cases, and nonpainful signs were 
observed in 3.1–40.8% of cases. Gender-specific data 
showed prevalence ranging from 10.6–68.1% in males 
and 21.2–72.4% in females, with all studies confirm-
ing higher rates in females. Age was also a factor, with 
most studies indicating that patients over 18 years ex-
perienced more TMD signs and symptoms compared to 
younger individuals. Although this systematic review 
provided comprehensive insights about TMD preva-
lence and the association between TMD and other fac-
tors like gender and age, it did not report the impact of 
psychosocial factors on these findings. Moreover, the 
review lacked a standardized TMD assessment.

Several cross-sectional studies have investigat-
ed TMD prevalence in various populations. Alharbi 
et  al.58 examined 100 undergraduate medical and 
dental students for TMD prevalence at Taif University 
(Saudi Arabia) using a self-administered questionnaire 
and clinical examinations based on Helkimo’s index 
(anamnestic and clinical dysfunction components). 
They reported a strikingly high prevalence of 97% 

(Figure 3). Half of the participants (44%) experienced 
severe symptoms that impacted their quality of life. 
Significant associations were also identified with older 
age, dental education, allergies, oral habits, and poor 
mental health. While this study offers valuable insight 
into the high prevalence of TMDs, its cross-sectional 
design limits causal inference. Additionally, the small 
sample size and restriction to a single institution re-
duce generalizability to other student populations. 
Another limitation is the lack of standardized diagnos-
tic tools such as the DC/TMD, which restricts compa-
rability with other studies. Importantly, the study did 
not assess potential associations between TMD preva-
lence and gender. Future research should employ stan-
dardized diagnostic criteria, include larger and more 
diverse populations, and explore sociodemographic 
variables to strengthen the evidence base.

Another cross-sectional household-based study with 
a larger sample size in southern Brazil assessed TMD 
symptoms among 282 older adults (≥60 years) using 
the FAI. TMD prevalence was estimated to be 30.5% 
(n = 86). Female seniors showed a significantly high-
er likelihood of reporting TMDs, with a 63.6% higher 
prevalence ratio (PR: 1.636; 95% CI: 1.029–2.601; 
p = 0.040) compared to males. The findings emphasize 
the gender disparity in older adults with TMDs, though 
the cross-sectional design limits causal interpretation.59

As shown in previous studies, TMD prevalence rates 
may vary due to several factors, including variations 
in populations and demographics (age, gender, geo-
graphic location, ethnicity), varying diagnostic crite-
ria and assessment tools (such as the DC/TMD criteria 
or the FAI), heterogeneous methodologies (including 
sampling design and examiner training), and the in-
fluence of specific risk factors like bruxism, trauma, 
and psychosocial stressors. Therefore, future research 
should implement standardized diagnostic criteria, in-
clude larger and more diverse populations, explore so-
ciodemographic variables to strengthen the evidence 
base, and investigate the association between TMD 
prevalence and related factors, such as gender and 
psychosocial factors.

Association Between TMDs and Emotional Stress
The association between TMD prevalence and emo-
tional stress has been established through numerous 
studies; emotional stress was variously represented or 
characterized in such studies as anxiety, depression, 
and emotional and psychological distress.12,29,62

For example, Minghelli et al.12 investigated the prev-
alence of TMDs and their relationship with psychologi-
cal factors. The researchers included 1,493 Portuguese 
college students (471 males and 1,022 females) at the 
Piaget Institute. Using the FAI and the Hospital Anxiety 
and Depression Scale, the researchers found that 42.4% 
(n = 633) of students presented with TMD symptoms, 
while 30.5% (n = 456) reported signs of anxiety or de-
pression. Importantly, 61.4% (n = 280) of those with 
TMDs also exhibited anxiety or depression (p < 0.001). 
Female students had a significantly higher risk, with an 
odds ratio (OR) of 1.9 (95% CI: 1.53–2.46; p < 0.001), Fig 3 | TMD prevalence among the study’s participants, obtained from Alharbi et al.58
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compared to males. Moreover, the likelihood of TMD 
was more than threefold higher among students with 
anxiety or depression (OR = 3.1, 95% CI: 2.42–3.84, 
p < 0.001). These findings demonstrate not only the high 
TMD prevalence among young adults but also the poten-
tial relationship between TMD and psychosocial factors, 
particularly anxiety, depression, and female gender. 
However, this study adopted self-reported question-
naires without clinical confirmation or imaging, which 
may limit diagnostic accuracy. Important confounders 
such as academic workload and traineeship area were 
not considered. Additionally, the unequal gender dis-
tribution, with females comprising the majority of par-
ticipants, may have inflated the observed association 
between gender and TMD, reducing the generalizability 
of the findings.

Furthermore, Xiang et al.62 performed a two-sample 
bidirectional Mendelian randomization study to assess 
causal links between TMDs and eight psychiatric disor-
ders. The analysis found that panic disorder and major 
depressive disorder significantly increased the risk of 
TMDs, with suggestive associations for neuroticism 
and schizophrenia, while no reverse causal effect of 
TMD on psychiatric traits was detected. The findings 
indicate the key role of mental health as a risk factor 
for TMDs. While this study emphasizes the causal re-
lationship between psychiatric disorders and TMDs, it 
was limited by the relatively small TMD sample size, 
potential missed associations, restriction to European 
populations, and lack of sex-stratified analyses de-
spite known gender differences in TMD prevalence and 
symptomatology.

Additionally, a recent systematic review of 21 stud-
ies (from 2,392 screened articles) confirmed significant 
associations between TMDs and psychological factors, 
particularly anxiety, depression, stress, and somati-
zation. Subgroup analyses highlighted gender- and 
age-related differences, with depression more strongly 
linked to TMD in males, and anxiety and depression 
in adults. These findings highlight the significant role 
of psychological factors as key risk factors in TMD de-
velopment and progression. Although the included 
studies in this systematic review were of good method-
ological quality, limitations such as a lack of clarity on 
assessor blinding and inadequate adjustment for con-
founding factors (e.g., age, SES, comorbidities) may 
have introduced bias, particularly given the subjectivi-
ty of psychological assessments.29

As we mentioned in previous studies, there is evi-
dence suggesting a strong correlation between TMDs 
and psychological factors; hence, adopting a multi-
modal management approach is of prime importance. 
This approach should combine psychological inter-
ventions (e.g., cognitive-behavioral therapy, stress 
management) with conventional physical treatments 
to create an improved treatment plan and enhance 
quality of life. Future studies should further explore 
this biopsychosocial relationship with rigorous meth-
odologies.

Association Between TMDs and Gender
The results from numerous studies show that TMDs 
are associated with gender, with women being more 
affected.53,63,64 The higher representation of women 
in TMD has been consistently noted in studies with 
diverse designs. For example, Bueno et al.63 performed 
a systematic review and meta-analysis of 5 studies 
(n  =  2,518) to investigate gender differences in TMD 
prevalence using RDC/TMD Axis I criteria. Women 
showed significantly higher prevalence across all di-
agnostic groups. The pooled ORs were: 2.24 for global 
TMD, 2.09 for muscle disorders (Group I), 1.6 for DDs 
(Group II), and 2.08 for arthralgia/arthritis/arthrosis 
(Group III). Overall, women had approximately twice 
the risk of developing TMDs compared to men. This 
systematic review focuses on important gender-related 
differences in TMD prevalence; however, only five 
nonclinical population-based studies were included, 
all from Europe and Latin America, with most involv-
ing young adults, which may reduce generalizability. 
Moreover, subgroup details (RDC/TMD categories) and 
adjustment for confounding factors, such as examiner 
variability or cultural influences, were limited. Further-
more, reliance on screening questionnaires with low 
sensitivity and the absence of longitudinal data reduc-
es the strength of conclusions. The marked overrep-
resentation of young, treatment-seeking females also 
suggests possible selection bias.

Another cross-sectional study by Bagis et  al.64 ex-
amined 243 patients with TMDs. They reported more 
females (n = 171; mean age, 35 years) than males 
(n = 72; mean age, 41 years). Compared to males, fe-
males reported significantly higher rates of TMJ pain at 
rest, masseter muscle pain, and TMJ sounds. Although 
the study confirms a higher TND prevalence among fe-
males, its cross-sectional design restricts the ability to 
prove causal relationships, making it difficult to deter-
mine whether gender differences are due to biological, 
psychological, or social factors.

Furthermore, Karthik et  al.53 conducted a 
cross-sectional study to examine 402 university stu-
dents. TMDs showed higher prevalence rates among 
females than males. Out of the total participants, 267 
females (66.4%) and 135 males (33.6%) were includ-
ed. Normal findings were more common in females 
(n = 202, 65%) than in males (n = 109, 35%). Among 
those with TMDs, females accounted for the majority 
of mild cases (n = 54, 69.2%), moderate cases (n = 9, 
81.8%), and all severe cases (n = 2, 100%). Neverthe-
less, this study relies on self-reported questionnaires 
and lacks thorough clinical examination, which limits 
the accuracy of the findings.

Therefore, the current literature and evidence-based 
data suggest that females may have nearly double the 
risk of developing TMDs compared to males, which 
carries important clinical implications. Clinicians and 
dental professionals should perform careful diagnosis 
and thorough examination with imaging when females 
present with symptoms or signs associated with TMDs, 
highlighting the need for early identification and 
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targeted preventive strategies in female patients. Given 
the multifactorial nature of TMDs and the variability 
in clinical presentation, further well-designed studies 
are essential to establish specialized gender-sensitive 
approaches for an effective treatment plan. 

Association Between TMDs and Socioeconomic Status 
(SES)
Although there is scarce literature focusing specifically 
on the direct correlation between TMDs and SES, sever-
al studies have reported a significant relationship. For 
instance, a recent systematic review and meta-analysis 
by Minervini et al. evaluated the association between 
SES and TMDs, including 14,607 participants across 
income and occupational groups. The findings showed 
that individuals with low income or blue-collar oc-
cupations had a slightly higher prevalence of TMDs 
(12.9%) compared to those with higher income or 
white-collar occupations (10.6%). Although the differ-
ence was modest, the review suggests that socioeco-
nomic disparities may influence TMD prevalence.65

SES may play a role in the prevalence and manage-
ment of TMDs, but current evidence remains limited 
and inconclusive. So, future longitudinal studies are 
needed to clarify this relationship and inform equita-
ble care strategies.

Conclusion
According to the review, TMDs are among the most 
prevalent nondental orofacial pain conditions. Fe-
males have a higher risk of developing TMDs com-
pared to males. Additionally, stress, anxiety, and 
depression may increase the frequency and severity of 
TMD symptoms. However, there is limited evidence to 
establish an association between TMDs and SES. The 
researchers also noted that the prevalence of TMDs has 
grown in the general population over the past sever-
al decades, so early detection of TMDs using imaging 
and other diagnostic tools may enable prompt thera-
peutic and noninvasive interventions, thus preventing 
or minimizing the disease’s severity and progression. 
Future studies should be sufficiently large to accurate-
ly estimate the exact TMD prevalence rate and identify 
key confounding factors.
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