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Epidemiology and sociodemographic 2
determinants of chronic temporomandibular
disorders in South Korea: a nationwide
population-based study
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Abstract

Background To investigate the epidemiological prevalence and sociodemographic determinants of chronic
temporomandibular disorders (TMD) in South Korea using a standardized case definition from national healthcare
data, with emphasis on age, sex, socioeconomic status, and residential distribution.

Methods Data from the Korean National Health Insurance Service (2006 to 2019) were analyzed. Patients aged > 20
years with three or more TMD-related visits (K07.6) were classified as chronic TMD. Sociodemographic factors included
age, sex, income quintiles, and residential region. Treatment modalities were evaluated through associated diagnostic,
medication, and procedural codes.

Results Standardized prevalence of chronic TMD increased from 6.28 per 10,000 in 2010 to 12.09 in 2016, stabilizing
at 9.53in 2019. Female predominance was observed (66%), though the female-to-male ratio decreased from 2.37

to 1.68 over the study period. The highest prevalence occurred in the 20-29 year cohort (0.21%), with higher rates
among high-income groups. Additionally, 49.3% of cases were concentrated in metropolitan areas. Pharmacotherapy
represented the predominant intervention (95.92%), while invasive procedures such as arthrocentesis (1.07%) and TMJ
surgery (0.63%) were infrequently employed.

Conclusions This comprehensive analysis reveals distinct sociodemographic gradients and treatment preferences,
providing valuable insights for healthcare planning, and highlighting the need for further research on TMD's
relationship with socioeconomic factors.
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Background

Temporomandibular disorders (TMD) encompass a
spectrum of conditions affecting the temporomandibular
joint (TM]J), masticatory muscles, and associated struc-
tures such as the ligaments and surrounding connec-
tive tissues. The general population prevalence of TMD
ranges from 5% to 12% [1], while among individuals seek-
ing care for TM]J-related pain and dysfunction, approxi-
mately 3-7% are diagnosed with TMD [2]. However, a
recent systematic review demonstrated that TMD origi-
nating specifically from the TM]J, a subset of all TMD
cases, exceeds 30% [3]. Despite this high burden, inter-
national comparisons remain limited due to variations
in diagnostic criteria and healthcare systems. Sociode-
mographic factors, particularly age and sex, have been
widely examined [4—6], whereas the impact of socioeco-
nomic status or residential environment has received less
attention [6-8]. A recent review reported that TMD was
more common among younger and divorced individuals,
while findings for education, employment, and income
were inconsistent [6]. Given these gaps, broader popula-
tion-based studies are needed to explore how social and
environmental factors influence TMD occurrence across
different healthcare contexts.

Such an approach is particularly relevant in South
Korea, where the entire population is covered by a sin-
gle, mandatory national health insurance system that
enables comprehensive analysis of healthcare utilization
across demographic and regional groups. The National
Health Insurance Service (NHIS) and the Health Insur-
ance Review and Assessment Service (HIRA) maintain
nationwide claims data, including diagnostic codes and
treatment details, based on the Korean Standard Clas-
sification of Diseases (KCD), a Korean adaptation of the
World Health Organization (WHO)’s ICD-10. Includ-
ing treatment codes allows identification of patients who
received active management for TMD, thereby improv-
ing the specificity of case definition. These anonymized
data have been used in several population-based stud-
ies [9-11]. However, previous Korean studies on TMD
prevalence relied on single-visit diagnostic entries, which
may have included suspected or transient cases and
thus overestimated the true burden [10, 11]. Therefore,
the present study aimed to overcome this limitation by
applying a stricter case definition to estimate the preva-
lence of chronic, clinically relevant TMD and to assess its
sociodemographic and regional determinants.

However, despite extensive epidemiologic data on
general TMD, the prevalence of chronic TMD remains
underexplored. Chronic pain, as defined by the Interna-
tional Association for the Study of Pain (IASP), refers to
prolonged or recurrent pain requiring ongoing care [12].
The International Classification of Orofacial Pain (ICOP)
classifies TM] pain by acuity, acute or chronic, using
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pain duration as a primary diagnostic factor [13]. A 2025
Korean study reported that chronic pain is more preva-
lent and imposes a greater clinical burden than acute or
transient pain among TMD patients [14]. Reflecting these
principles in a claims-based dataset, this study focused
on chronic TMD cases, applying a refined claims-based
case definition to estimate prevalence and describe the
sociodemographic composition of patients requiring
long-term management.

The aim is to utilize a nationwide customized database
covering 14 years of data for all eligible adults aged 20
years and older to determine the annual prevalence of
chronic TMD in South Korea, analyze temporal trends,
and examine sociodemographic determinants, including
age, sex, residential region, and income level.

Methods

Study population

This study utilized customized data from the NHIS data-
base, including individuals aged>20 who visited clinics for
TMD recorded as the primary or secondary diagnosis (up to
five times) between January 1, 2006, and December 31, 2019.
The study period ended in 2019 to avoid the influence of
COVID-19 pandemic. The dataset included patient demo-
graphics such as age, sex, residence, and income quantile.

Case definition
Chronic TMD was defined as three or more visits for
a TMD diagnosis during the study period, represent-
ing persistent or recurrent conditions consistent with
chronic pain as described by the IASP and the ICOP [12,
13]. As claims-based data lack detailed clinical infor-
mation such as symptom duration or visit intervals, no
fixed time window was applied. Instead, the frequency
of repeated TMD-related claims served as a pragmatic
proxy for ongoing or recurrent care, approximating chro-
nicity within the constraints of administrative data.
Under the KCD, TMD is primarily categorized under
K07.6 and its subcategories (K07.60-K07.69), encom-
passing internal derangements, masticatory muscle disor-
ders, and degenerative conditions. In South Korea, most
TMD diagnoses and treatments are provided in dental
healthcare settings by licensed dentists. Although some
inter-provider variability may exist, the code K07.6 func-
tions as a broad and standardized identifier that is rou-
tinely applied when patients present with TMD-related
symptoms. More specific subdiagnoses can be added, but
K07.6 is almost always included, ensuring comprehen-
sive case capture. To enhance diagnostic accuracy within
the inherent limitations of claims-based data, this study
focused on the 4-digit code K07.6, excluding congenital
anomalies or neoplasms, as it reliably represents patients
seeking care for TMD-related complaints. Using NHIS
data, we identified subjects with TMD diagnoses (K07.6)
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recorded three or more times (as primary to fifth diag-
noses) between January 1, 2006, and December 31, 2019
were included.

The primary analysis focused on the prevalence and
sociodemographic distribution based on diagnostic
codes. As a secondary analysis, treatment codes asso-
ciated with K07.6, including diagnostic examinations,
physical therapy, medication prescriptions, and TM]
arthrocentesis, were additionally examined to describe
clinical management patterns. Cases were classified into
mutually non-exclusive categories: K07.6 diagnostic
code only; with additional TMD examination; physical
therapy; medication (with or without physical therapy);
arthrocentesis (with or without adjunctive therapy);
and TMJ surgery (with or without adjunctive therapy).

Prevalence =
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Specific codes used in this classification are provided in
the supplementary materials (Table A.1, 2).

Sociodemographic classification

Age groups were categorized into 10-year intervals at the
end of each year: 20-29, 30-39, 40-49, 50-59, 60-69,
70-79, 80-89, and > 90 years. Residential areas were clas-
sified into four regions: Seoul, metropolitan cities, small
towns, and others. Income distribution was categorized
into National Coverage Medical Benefits (NCMB) and
four quartiles (First, Second, Third, and Fourth), with
NCMB designating individuals receiving support under
national criteria, while the Fourth quartile representing
the highest income bracket.

Annual prevalence was calculated as:

Total number of chronicTM D cases in a given year

Mid — year population aged > 20 years

National population data from 2006 to 2019 were
obtained from the Korean Statistical Information Service
(https://kosis.kr) to determine the ratio of patients with
TMD to the total population. These datasets were chron-
ologically organized by year and month, integrated, and
analyzed statistically.

Statistical analysis

Differences in frequencies and proportions of general
characteristics were assessed using cross-tabulation and
Pearson’s Chi-square test. Statistical analyses were per-
formed with SAS Enterprise Guide 9.4 (SAS Inc., Cary,
NC, USA). The National Health Insurance Ilsan Hospital
Institutional Review Board approved the study design,
data collection, and processing methods (IRB File Number:
NHIMC 2025-04-002).

Results

Prevalence of TMD

Health insurance claims data from January 2006 to
December 2019 were analyzed using the Korean NHIS
customized database to estimate the prevalence of TMD
in South Korea. Sociodemographic characteristics of
affected individuals are summarized in Table 1.

To minimize overestimation, individuals diagnosed
with TMD between 2002 and 2005 were excluded, and
only those with at least three K07.6-coded TMD diag-
noses between 2006 and 2019 were included. The annual
number of patients increased from 30,418 in 2006 to
49,333 in 2019. The prevalence of TMD per 10,000 indi-
viduals, calculated using population data from the Korean
Statistical Information Service, rose from 6.28 in 2010 to

12.09 in 2016, then stabilized in subsequent years. The
Korean population increased by 6.9% (48,438,000 in 2006
to 51,765,000) in 2019, yet the prevalence stabilized, indi-
cating a plateau in the disease burden (Fig. 1).

Table 1 Sociodemographic characteristics of patients with
chronic temporomandibular disorder (2006—-2019)

n (people) %
Sex
Male 242,829 34.04
Female 470,644 65.97
Age
20-29 209,798 2941
30-39 121,846 17.08
40-49 115412 16.18
50-59 113,327 15.88
60-69 82,717 11.59
70-79 56,874 797
80-89 12,954 1.82
290 545 0.76
Residential Area
Seoul 163,534 2292
Metropolitan city 187,985 26.35
Small town 312,945 43.86
Etc. 49,009 6.87
Level of income
National Coverage Medical Benefit 37,740 529
First quartile 124,325 1743
Second quartile 136,575 19.14
Third quartile 167,331 2345
Fourth quartile 247,502 34.69
Total 713,473 100
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Fig. 1 Number of patients with TMD (red line) and prevalence per 10,000 population (blue line), 2006-2019. Despite a 6.9% population increase, preva-
lence plateaued after peaking in 2016. Abbreviations: TMD = temporomandibular disorders

Distribution of TMD patients by sex

Analysis of TMD cases from 2006 to 2019 revealed a
female predominance with 34% male and 66% female
distribution. However, the proportion of male patients
increased over time, reducing the female-to-male ratio
from 2.37 in 2006 to 1.68 in 2019 (Fig. 2).

Distribution of TMD patients by age

In 2019, the South Korean population was approximately
51.76 million, with 49,333 individuals, or 0.10% of the
population, receiving clinical care for TMD diagnosed
on three or more occasions. In the 20-29 age group,
the proportion receiving treatment was 0.21%, indicat-
ing a higher prevalence of TMD among younger adults
(Table 2). While the proportion of 20- and 30-year-olds
in the total population remained relatively stable, the
proportion of TMD-diagnosed patients within these age
groups steadily decreased, from 58.1% in 2006 to 40.8% in
2019 (Fig. 3).

Distribution of TMD patients by level of income

From 2006 to 2019 (14 years), TMD prevalence exhibited
a clear gradient across income-levels analysis, increasing
from 5.3% among individuals receiving National Coverage
Medical Benefits to 34.7% in the highest income bracket
(fourth quartile). This indicates a consistently higher
prevalence of TMD among higher income groups, a pat-
tern that remained stable throughout the period (Fig. 4).

Distribution of TMD patients by region
Geographical analysis of South Korea from 2006 to 2019
revealed that 49.3% of TMD cases were concentrated in

Seoul and other major metropolitan areas, indicating an
urban predominance in chronic TMD diagnoses.

Co-claim data for TMD diagnoses: examination, physical
therapy, medication, and arthrocentesis codes

Analysis of co-claims data for TMD diagnoses between
2006 and 2019 demonstrated that medication prescrip-
tion was the predominant intervention (95.92%). Cases
with only physical therapy, without medication, were rare
(0.006%), and instances with only temporomandibular
examination (0.001%) or diagnosis code without further
intervention (0.003%) were exceedingly rare. Invasive
treatments beyond medication, such as arthrocentesis
(1.07%) and TM]J surgery (0.63%), were also infrequent
(Table 3).

Discussion

This nationwide, 14-year analysis revealed stable annual
prevalence trends of chronic TMD in South Korea, with
distinct sociodemographic differences. The prevalence
was consistently higher in females and middle-aged
adults, and individuals in higher-income groups showed
greater healthcare utilization for TMD across all study
years. Regional differences were also evident, reflecting
urban—rural disparities in access and awareness. These
findings provide a comprehensive overview of long-term
treatment patterns and population-level characteristics
of chronic TMD.

Claims-based studies cannot directly verify clinical
conditions, relying heavily on how researchers opera-
tionalize disease definitions using diagnostic, medica-
tion, and treatment codes. Although prior research has
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Fig. 2 Sex-specific prevalence of TMD from 2006 to 2019. A Annual distribution of male and female patients. B Female-to-male ratio, depicting gradual
decline. Abbreviations: TMD = temporomandibular disorders
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Table 2 Age-specific distribution of patients with TMD and total
population (2006-2019)

Age group TMD patients Total population %
(10-year interval)

20-29 years 209,798 97,837,599 0.21
30-39 years 121,846 112,237,037 0.11
40-49 years 115412 119,897,670 0.10
50-59 years 113,327 102,879,943 0.11
60-69 years 82,717 64,052,236 0.13
>70 years 56,874 71,666,710 0.08
Total 713473 703,295,169 0.10

Abbreviations: TMD Temporomandibular disorders

explored the impact of different case definitions on con-
cordance with clinical conditions, validation studies for
TMD are limited [15, 16]. In this study, repeated diag-
nostic entries were used as a pragmatic indicator of chro-
nicity, as recurrence of TMD diagnostic codes suggests
ongoing or recurrent symptoms requiring continued care
rather than single, self-limiting episodes.

Previous studies have reported varying TMD preva-
lence based on a single diagnostic entry, including
conditions such as jaw sprain or strain [10, 11]. Such
provisional diagnoses can overestimate prevalence, as
acute TMD are typically self-limiting and resolve with
conservative care although some acute cases may prog-
ress to chronic forms requiring long-term management.
The present study therefore focused on patients demon-
strating sustained care patterns, estimating the burden
of established chronic TMD rather than the incidence
or progression of acute cases. To achieve this, the three-
or-more-visit threshold was applied as a pragmatic
operational definition, reflecting persistent or recurrent
symptoms that require continued management. This
approach improves diagnostic specificity while exclud-
ing most acute cases and aligns with the chronic pain
framework of the IASP and the ICOP, which emphasize
persistence or recurrence beyond short-term episodes,
thereby providing a more accurate representation of
chronic TMD within the constraints of administrative
data [14].

The KCD code ‘K07.6, employed by the NHIS, broadly
categorizes “TM] disorders. Within the S00-T98 category
for injuries and external causes, S03.0 (Dislocation of the
jaw) and S03.4 (Sprain and strain of jaw) are primarily
applied in emergency settings for trauma-related condi-
tions like dislocation, TMJ pain, and restricted mouth
opening. These correspond to the K07.6 subclassifica-
tions: K07.62 (recurrent dislocation and subluxation of
the TMJ) and K07.63 (Pain in the TMJ not elsewhere
classified). Clinically, K07.6 is often used as a general
diagnostic term without specifying sub-diagnoses, while
S codes are typically reserved for injury reports. Only
cases coded under K07.6 were analyzed in this study,
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encompassing all patients in the NHIS dataset from 2006
to 2019 to assess long-term trends.

The annual prevalence of TMD per 10,000 individuals
increased from 6.28 in 2010 to 12.09 in 2016, stabiliz-
ing at 9.53 in 2019, representing approximately 0.1% of
the population over 14 years. These estimates are lower
than those in other studies, likely due to the exclusion of
adolescents, as this analysis focused on adults aged > 20
[17]. By restricting the cohort to patients with > 3-visits,
this study provides a more accurate reflection of chronic
TMD prevalence than approaches counting total claims
or single-visit diagnoses.

Age is an important and independent risk factor for
TMD, influencing its prevalence across populations [4].
Previous studies indicate that TMD prevalence is high-
est in younger age groups, with peaks reported in the
mid-to-late teens, 20s, and 35-44 years, reflecting vari-
ability across studies [4, 18—20]. Consistent with these
patterns, our findings indicate higher prevalence rates in
younger adults. Many studies over the past two decades
have also shown that TMD prevalence increases from
early adulthood, peaks around the fifth decade of life,
and then gradually declines. The findings of this study
contrast with that common pattern, showing the high-
est prevalence among younger adults followed by a
gradual decrease with age [21, 22]. This pattern likely
reflects differences in chronicity rather than true preva-
lence. The > 3-visit definition captured patients requiring
sustained care, often younger adults with higher func-
tional demands and healthcare access. However, over
the 14-year period, the proportion of patients in their
20s and 30s gradually declined despite stable popula-
tion size, suggesting a shifting burden of chronic TMD.
Demographic aging and reduced healthcare use among
older adults may have further influenced this distribu-
tion. Overall, these results indicate that the observed age
pattern reflects cohort and healthcare utilization effects
rather than biological susceptibility.

Consistent with previous studies, TMD prevalence was
higher among females, with a female-to-male ratio his-
torically approximating 2:1 [17]. However, the propor-
tion of male patients increased over the study period,
reducing this ratio. This trend may reflect demographic
changes, particularly an aging population and an increas-
ing number of post-menopausal women. Hormonal fac-
tors contributing to the higher prevalence of TMD in
younger women decrease with age, potentially narrowing
the sex gap. Additionally, increased awareness and diag-
nosis of TMD in men, who were historically underdiag-
nosed or less likely to seek treatment, may contribute to
this convergence.

Analysis of income revealed a consistently higher TMD
prevalence among individuals in the higher-income
brackets over the 14-year period. This likely reflects
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Fig. 3 Age-specific prevalence of TMD from 2006 to 2019. A Distribution of patients with TMD by age. B Proportion of patients with TMD in their 20-30s
and proportion of total population in the same range. Abbreviations: TMD = temporomandibular disorders
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Fig.4 Prevalence of TMD by income level from 2006 to 2019. A Cumulative distribution of TMD across income groups over 14 years. B Annual percentage
trends of TMD by income level from 2006 to 2019. Abbreviations: TMD = temporomandibular disorders

Table 3 Co-claim data for TMD diagnoses including associated
examination, physical therapy, medication, arthrocentesis, and
TMJ surgery codes (2006-2019)

Total population %

only code K07.6 23 0.003
K07.6+TMD examination code 9 0.001
K07.6+ physical therapy code 41 0.006
K07.6+ medication code 684,338 95916
K07.6+arthrocentesis code 7643 1.071
K07.6+TMJ surgery code 4509 0.632
Total 713473 100.000

The categories include: “Only code K07.6” indicates claims with only the K07.6
diagnosis code; " K07.6+TMD examination code” for claims with the K07.6
diagnosis and TMD examination codes; " K07.6 + physical therapy code” for
claims with the K07.6 diagnosis and physical therapy codes; " K07.6 + medication
code” for claims with the K07.6 diagnosis and medication codes, including those
combined with physical therapy; " K07.6 +arthrocentesis code” for claims with
the K07.6 diagnosis and arthrocentesis codes, including those combined with
physical therapy or medication; and " K07.6 + TMJ surgery code” for claims with
the K07.6 diagnosis and TMJ surgery codes, including those combined with
physical therapy, medication, or arthrocentesis

Abbreviations: TMD Temporomandibular disorders

differences in healthcare-seeking behaviors, as wealth-
ier individuals are more likely to access healthcare ser-
vices, even for self-limiting conditions like TMD, rather
than indicating greater inherent susceptibility [23]. In
South Korea, the NHIS provides universal coverage
with low out-of-pocket costs, and most dental services,
including TMD management, are offered in private clin-
ics under this system, while tertiary hospitals mainly
handle referred or complex cases. Under this structure,

socioeconomic status influences the timing and fre-
quency of care rather than access itself. Lower-income
groups may rely on self-care or postpone treatment
because of financial or informational barriers, whereas
higher-income groups, with greater health literacy and
awareness, are more likely to obtain early diagnosis and
treatment [6]. Regionally, the higher TMD prevalence
in metropolitan areas corresponds with prior findings
attributing this to better healthcare availability, higher
population density, and urban lifestyle factors [24, 25].

Nearly half of all TMD cases (49.3%) from 2006 to 2019
were concentrated in Seoul and other major metropoli-
tan areas. This likely reflects factors such as better health-
care access, higher population density, and urban lifestyle
contributing to the increased prevalence and diagnosis of
TMD in these regions. The fewer cases in rural areas may
indicate disparities in healthcare access, underdiagnosis,
or delayed treatment. Prior research has suggested that
elevated stress levels in urban areas may contribute to
this geographical difference [7].

Treatment analysis revealed that medication was the
primary management strategy for TMD, accounting for
about 96% of cases, emphasizing its dominant role in
managing the disorder. This aligns with standard clinical
practice, where analgesics and muscle relaxants are com-
monly used for symptomatic relief. In South Korea, TMD
treatment mainly follows a conservative approach cen-
tered on medication, physical therapy, and self-care, with
invasive procedures such as arthrocentesis or surgery
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reserved for severe or nonresponsive cases. The number
of patients receiving physical therapy may be underrep-
resented, as combined physical therapy and medication
cases were classified under the medication treatment
category. The relatively low frequency of non-pharma-
cological interventions and the rare occurrence of TMD
examination codes without subsequent treatment sug-
gest a preference for immediate and accessible options.
Invasive procedures, such as arthrocentesis and TM]J sur-
gery, were infrequent, consistent with clinical guidelines
that recommend conservative management as first-line
therapy. The inclusion of physical therapy or medication
in arthrocentesis claims suggests these treatments are
reserved for severe or refractory cases. Further research
is needed to explore factors influencing treatment deci-
sions and optimize TMD management strategies.

This study had several limitations. First, reliance on
insurance claim data for TMD, rather than the Research
Diagnostic Criteria for TMD (RDC/TMD) or the Diag-
nostic Criteria for TMD (DC/TMD), may reduce diag-
nostic reproducibility [26, 27]. Variability in clinician
expertise and equipment further contributes to this issue.
To address this, the umbrella code K07.6 was used instead
of its subcategories (K07.60-K07.69) to enhance consis-
tency in case identification. However, this approach may
oversimplify TMD classification and overlook nuances
in diagnosis, symptom severity, and treatment details.
Second, reliance on claims data may introduce arbi-
trary post-treatment coding and exclude non-insurance
treatments, potentially distorting care volumes and true
prevalence. Third, although three or more TMD-coded
visits serve as a proxy for chronic TMD, no minimum
time interval between visits was specified in this study.
While visit interval data are available in the claims data-
base, these were not analyzed in the current study design.
The absence of temporal criteria means that some cases
may have had visits clustered within a short period rather
than spanning the three-month threshold typically used
to define chronic pain. Future studies should incorporate
specific time intervals between visits (e.g., spanning at
least three months) to provide a more refined operational
definition of chronic TMD and improve alignment with
the IASP and ICOP chronic pain framework. Finally,
focusing on the Korean general population controlled for
cultural and genetic variability, but limits generalizability
to other ethnic or cultural groups.

Despite these limitations, the study has notable
strengths. Using comprehensive national healthcare data
spanning 14 years enabled robust statistical analyses
of TMD prevalence, providing insights into long-term
trends. By focusing on patients with three or more treat-
ment visits, the study effectively approximated chronic
TMD, capturing ongoing or recurrent cases rather than
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transient or acute episodes, thereby offering a clearer per-
spective of the burden of persistent TMD. Furthermore,
leveraging a claims-based national database ensured high
population coverage and representativeness, making it
a valuable tool for chronic disease surveillance despite
its inherent limitations. The wide age range of the study
population provided valuable insights into age-related
and sex-specific patterns, including the evolving sex ratio
in TMD diagnoses.

Conclusions

This study leverages extensive national data to ana-
lyze TMD prevalence and demographic trends over a
14-year period. By applying stringent criteria to define
chronic TMD, it provides a more accurate representa-
tion of recurrent cases than studies that relied on sin-
gle-visit diagnostic codes. These findings highlight the
need for further research to refine diagnostic criteria,
explore the full spectrum of TMD management, includ-
ing non-insurance-based treatments, and enhance the
understanding of demographic shifts in TMD prevalence.
Collectively, these insights contribute to a clearer under-
standing of the burden of TMD and support the develop-
ment of more effective strategies for its management.
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