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Abstract

Background. Orofacial pain, particularly when chronic and unrelated to dental pathology, presents
a considerable diagnostic and therapeutic challenge. To address these issues, the International Classification
of Orofacial Pain (ICOP), the first comprehensive international classification of orofacial pain, was published
in 2020.

Objectives. The aim of this study was to determine the global prevalence of orofacial pain of different origin
in accordance with the ICOP classification.

Material and methods. A systematic search of MEDLINE and Scopus was conducted for observational
studies published between 2004 and 2024. Although data were initially intended to be classified according
to the ICOP categories, the available studies did not permit the direct application of this classification.

Results. The pooled prevalence estimates were as follows: myofascial orofacial pain — 20.60% (95% (I
9.71-38.50; 5 studies, 3,395 observations); myofascial pain combined with temporomandibular joint (TMJ)
pain — 11.95% (95% (I: 8.85—15.96; 31 studies, 522,056 observations); TMJ pain alone — 9.51% (95% (/-
6.01-14.73; 13 studies, 21,407 observations); orofacial pain attributed to dentoalveolar and related structures
—2746% (95% (I 22.83—32.63; 66 studies, 548,782 observations); and orofacial pain due to cranial nerve
lesions or diseases — 7.98% (95% (/- 3.28—18.18; 2 studies, 9,735 observations).

Conclusions. In the global population, the prevalence of myofascial orofacial pain is estimated at 21%. The
prevalence of myofascial orofacial pain combined with TMJ painis reported to be 12%. The prevalence of TM)
pain alone is estimated at 10%. The prevalence of orofacial pain attributed to the disorders of dentoalveolar
and anatomically related structures is 27%. The prevalence of orofacial pain attributed to the lesions or
diseases of the cranial nerves is 8%. The findings of this study should be interpreted with caution due to the
substantial methodological heterogeneity observed across the included studies. This variability underscores
the importance of establishing standardized criteria and reporting quidelines for orofacial pain in scientific
research.

Keywords: epidemiology, myofascial pain, temporomandibular disorders, orofacial pain, cranial nerve
disorders
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Highlights
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» Myofascial orofacial pain affects 21% of the global population.
+ Myofascial orofacial pain with temporomandibular joint (TM]) pain is reported in 12% of individuals. The prevalence

of TM]J pain alone is estimated at 10%.

+ The disorders of dentoalveolar and related structures account for the highest prevalence of orofacial pain (27%).
+ Orofacial pain attributed to cranial nerve lesions or diseases is the least common, reported at 8%.

Introduction

Orofacial pain, particularly when chronic and unrelated
to dental pathology, represents a significant diagnostic and
therapeutic challenge in clinical practice.!3 The literature
emphasizes that orofacial pain may have a multifactorial
etiology.*® It is not uncommon for several pathogenic
mechanisms to overlap, complicating both diagnosis and
effective treatment. Due to the dense innervation and
complex anatomy of the craniofacial region, pain percep-
tion in this area is characterized by high intensity and has
a considerable impact on patient functioning.*%’ Chronic
orofacial pain is associated with a significant deterioration
in quality of life (QoL), reduced occupational and social
activity, and an increased risk of depressive and anxiety
disorders.?-1° Persistent pain symptoms may also lead to
central sensitization, thereby perpetuating the pathological
process. The diagnostic management of orofacial pain re-
quires an interdisciplinary approach, encompassing dental,
neurological and otolaryngological examinations, as well
as, when indicated, psychological or psychiatric consulta-
tion. The early identification of the source of symptoms
is crucial, as delayed diagnosis increases the risk of acute
pain transitioning into a chronic condition.!'-13

To address these challenges, the International Classifica-
tion of Orofacial Pain (ICOP) was developed. The ICOP,
published in 2020, is the first comprehensive, international
classification of orofacial pain.!* It was created through col-
laboration among dentists, temporomandibular disorders
(TMD) specialists, neurologists, psychologists, and mem-
bers of organizations such as the International Headache
Society (IHS), the International Association for the Study
of Pain (IASP), the American Academy of Orofacial Pain
(A AOP), the International Network for Orofacial Pain and
Related Disorders Methodology (INfORM), and other lead-
ing institutions.'> The aim was to establish a common lan-
guage for researchers and clinicians, enabling the precise
definitions and classifications of pain disorders involving
the face and the stomatognathic system.!4-16

The ICOP employs a hierarchical structure modeled af-
ter the International Classification of Headache Disorders,
3 edition (ICHD-3)," facilitating logical organization and
ensuring the ease of reference. The classification identifies
major categories, including: orofacial pain attributed to
the disorders of dentoalveolar and anatomically related
structures; myofascial orofacial pain; TM] pain; orofacial

pain attributed to the lesions or diseases of the cranial
nerves; orofacial pain resembling the presentations of pri-
mary headaches; and idiopathic orofacial pain.!* For each
entity, specific diagnostic criteria are provided based on
the available scientific evidence.

For example, in the context of orofacial pain, it should
be noted that TMD affect up to 34% of the population.'8
The most common form of TMD for which patients seek
specialist care is pain.!®~2! Projections for the coming de-
cades suggest that the prevalence of TMD could increase
from 34% to as high as 44% by 2050.2* This underscores
the public health importance of addressing orofacial pain.

Given the rising prevalence of painful conditions within
the oral and facial regions, there is an urgent need for fur-
ther research into the various types of orofacial pain.!42
Expanding the knowledge of pathophysiological mecha-
nisms and identifying risk factors that predispose indi-
viduals to chronic pain are essential. Equally important
are studies evaluating the effectiveness of diverse thera-
peutic strategies, including both pharmacological and non-
pharmacological approaches. Advancing such research
may substantially improve patients’ QoL and healthcare
effectiveness in this domain.

Although numerous meta-analyses and systematic re-
views have examined various aspects of orofacial pain,
most have concentrated on selected subtypes, such as
TMD, neuropathic pain or headache-related facial pain,
rather than providing a comprehensive overview based
on the ICOP framework. As a result, the overall epidemio-
logical profile of orofacial pain, organized according to
the ICOP taxonomy, remains only partially characterized.
Clarifying this issue may contribute to a more consistent
understanding of orofacial pain patterns, and support fu-
ture diagnostic and therapeutic advances.

Accordingly, the present study was designed and con-
ducted. The aim of this study was to determine the global
prevalence of orofacial pain of different origin in accor-
dance with the classification defined in ICOP.

Methods

The present methodology was preregistered on the Open
Science Framework (OSF) platform on February 19, 2025
(registration link: https://osf.io/c8x2d). Supplementary
materials related to the project were also deposited in the
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OSF repository (link: https://osf.io/k7eds). Registration in
OSF is an accepted and recognized practice, consistent
with various literature sources.??-%

Due to differences in subject matter and analytical
methods, the collected data were divided into 2 separate
publications. This division enabled a more detailed discus-
sion of the results, ensured the consistency of interpreta-
tion, and prevented the excessive abbreviation of essential
content. A comprehensive description of the database is
provided in the supplementary materials.

This paper focuses on the global prevalence of disor-
ders classified according to ICOP.* Data on the overall
prevalence of oral and facial pain, including continental,
age- and sex-specific analyses, are presented in the ac-
companying publication.

The systematic literature review was conducted in ac-
cordance with the PRISMA (Preferred Reporting Items for
Systematic reviews and Meta-Analyses) 2020 guidelines,?®
using the MEDLINE and Scopus databases. The search
strategy combined terms such as “orofacial pain”, “facial
pain” and “oral pain” with “prevalence”, “epidemiology”
and “population”. An additional searche of gray literature
was conducted on Google, supplemented by snowballing,
following Wohlin’s recommendations.?’

A 20-year publication window (January 1, 2004 — De-
cember 31, 2024) was applied.*?” Detailed inclusion and
exclusion criteria are summarized in Table 1. Only original
studies published in English that confirmed the presence
of pain among participants were eligible for analysis.

Study selection was performed independently by 2 re-
viewers (A.G. and M.W.), with disagreement resolved by the
first author (G.Z.). Screening was conducted sequentially
at the title, abstract and full-text levels. The PRISMA flow
diagram illustrates the selection process (Fig. 1), and de-
tailed exclusion reasons are available in the supplementary
materials.

Table 1. Inclusion and exclusion criteria
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Identification of studies via databases and registers

Records removed before screening

® Google Search @ duplicate studies removed (n = 500)

c Studies identified

£ from databases (n=55,722):

S (N=56,137):

&= —>» | ® studies deleted based on the established
k= © MEDLINE time boundaries (n = 10,121)

3 ® Scopus © studies deleted by title (n = 45,101)

\d

S fJ'  asses d S ‘b rgmoved
or eligibility ased on -
based on the abstract | > the abstract The analysis of the
(n=415) (n=119) bibliography in search

of new studies did not
+ yield results.

A total of 5,991
studies were reviewed.

Studies assessed *
for eligibility - Reports excluded
based on the full text (n=141)
(n =296)

\d

Review of studies in the
context of the International
Classification of Orofacial
Pain (ICOP)

(n = 155)

\d

Studies included
in the analysis
(n=119)

Orofacial pain attributed to the disorders of dentoalveolar and
anatomically related structures (n = 66)

| Myofascial orofacial pain + Temporomandibular joint pain (n = 31) |

Screening

A

Included

| Temporomandibular joint pain (n=13)

| Myofascial orofacial pain (n = 5)

Orofacial pain attributed to the lesions or diseases of the cranial nerves
(n=4)

* detailed information about the rejection of the reports can be found
in the supplementary materials

Fig. 1. PRISMA (Preferred Reporting Items for Systematic reviews and
Meta-Analyses) flowchart of the study

Statistical analysis

The approach to statistical analysis was derived from
previously published studies.!®2228 To investigate the
prevalence of orofacial pain, we conducted a meta-analysis
of proportions.? In this framework, each study contributed

Category Inclusion criteria Exclusion criteria

Subject area

Study population

Type of publication

Language publications in English

Publication period

Data sources

"o

Search terms
(combinations)

"

names for the gray literature search)

studies reporting on the global prevalence of disorders classified
according to the International Classification of Orofacial Pain (ICOP)

general population samples (adults and/or children)

original empirical research (e.g., cross-sectional, cohort studies)

studies published between January 1, 2004, and December 31, 2024

MEDLINE, Scopus, and gray literature (via Google Search)

studies addressing other types of pain (e.g., post-traumatic pain,
neuropathic pain unrelated to ICOP)

studies involving special or occupational groups (e.g., dentists,
musicians, athletes), unless a control group was included
- in which case, only the control group data were analyzed

narrative and systematic reviews, meta-analyses, opinion papers,
case reports, conference abstracts

publications in languages other than English
studies published outside this time frame

records without full-text availability or insufficient information
on study population or methods

‘orofacial pain’,“facial pain”and “oral pain” combined with
“prevalence’, "epidemiology”and “population” (and continent -

Pain confirmation

Screening process

studies lacking the confirmation of pain occurrence among
participants

participants had to confirm the presence of pain consistent with
orofacial pain criteria

independent screening by 2 reviewers (A.G. and M\W.);
disagreement resolved by the first author (G.Z)
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a proportion, defined as the number of individuals report-
ing pain divided by the study’s total sample size. To deal
with the statistical challenges associated with proportions,
we applied a logit transformation, which helps stabilize the
variance and ensures that the pooled values, once back-
transformed, remain within the [0, 1] range.3° For the main
analysis, we relied on a generalized linear mixed model
(GLMM) with a logistic link.3! This approach was chosen,
as it can handle both within- and between-study variability
without requiring artificial continuity corrections, making
it well suited for the present dataset.>> Between-study vari-
ance (r?) was estimated using maximum likelihood (ML).3
To compute confidence intervals (CI) for study-specific
proportions, we used the Wilson score method.?* To check
robustness, we repeated the analysis using a random-ef-
fects model based on the inverse variance method* with
the restricted maximum likelihood (REML) estimation.3®
This alternative specification produced similar prevalence
estimates and consistent measures of heterogeneity. We
also conducted subgroup analyses to explore prevalence
by pain type, calculating pooled proportions separately for
each subgroup.?® Heterogeneity was assessed using 72 and
the I statistic,?” and significance was evaluated with the
Wald test and the likelihood ratio test (LRT). Notably, the
subgroup models incorporated group-specific variances
rather than assuming a common effect.3® To aid inter-
pretation, subgroup estimates were back-transformed to
the original proportion scale.?° Forest plots were used to
present overall prevalence, subgroup comparisons and het-
erogeneity statistics with 95% CIs. The influence of indi-
vidual studies was further examined with diagnostic tools
such as standardized residuals, DFFITS (difference in fits),
Cook’s distance, covariance ratios, leave-one-out heteroge-
neity checks, and DFBETAS (difference in betas).?® Finally,
we assessed publication bias using funnel plots, in which
study-specific prevalence was plotted against precision.®
Funnel plot asymmetry was evaluated both visually and
statistically. In addition, we applied the regression-based
method proposed by Thompson and Sharp,*® which is
particularly appropriate for meta-analyses of proportions.

Analyses were conducted using the R statistical language
(v.4.3.3; R Core Team, 2024; https://www.r-project.org) on
Windows 11 Pro 64-bit (build 26100), using the packages
meta,* dmetar,*? report,*® and dplyr.**

Table 2. Descriptive statistics by pain classification

G. Zielinski et al. TMJ, cranial nerve and dentoalveolar disorders

Results

Due to the number of analyses, their full versions to-
gether with detailed descriptions and funnel plots, the
results for the influential studies are provided in the sup-
plementary materials.

The current analysis synthesizes data from 119 observa-
tional studies published between 2004 and 2024, with ex-
cluding 2 influential studies classified as “orofacial pain at-
tributed to the lesions or diseases of the cranial nerves”.4>46
The collected data were classified by continent and by
disorder according to ICOP into the following categories:
— orofacial pain attributed to the disorders of dentoalveo-

lar and anatomically related structures;

— myofascial orofacial pain;

— TM] pain;

— orofacial pain attributed to the lesion or diseases of the
cranial nerves;

— orofacial pains resembling the presentations of primary
headaches; and

— idiopathic orofacial pain.!

However, after analyzing the collected publications, it
was not possible to divide them according to the above-
mentioned categorization. The gathered publications were
divided as described in Table 2.

Pooled effect estimation of myofascial
orofacial pain

A meta-analysis encompassing 5 studies, comprising
3,395 observations and 799 reported events, determined
the pooled prevalence of myofascial orofacial pain to be
20.60% (95% CI: 9.71-38.50), as presented in the forest plot
(Fig. 2). This estimate indicates a notable health burden
associated with this specific type of orofacial pain across
the included studies.

Substantial heterogeneity was observed across the
studies, with > = 99.3% (95% CI: 99.0-99.5) and a 72 value
indicating considerable between-study variability, fur-
ther supported by a Higgins H statistic of 11.79 (95% CI:
10.07-13.80). The statistical tests for heterogeneity con-
firmed this variability as highly significant, with a Wald
test Q-value of 556.20 (df (degrees of freedom) = 4;
p <0.001) and LRT p < 0.001.

Number Total number | Total number
Classification
of studies of participants of events

Myofascial orofacial pain combined with TMJ pain
TMJ pain

Myofascial orofacial pain

Orofacial pain attributed to the lesions or diseases of the cranial nerves

Orofacial pain attributed to the disorders of dentoalveolar and anatomically related structures

548,782 104,567
31 522,056 29,823
13 21,407 2,665
5 3,395 799
2 19,735 2,700

TMJ - temporomandibular joint.
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Pooled effect estimation of myofascial
orofacial pain combined with
temporomandibular joint pain

A meta-analysis encompassing 31 studies, comprising
522,056 observations and 29,823 reported events, deter-
mined the pooled prevalence of myofascial orofacial pain
combined with TM]J pain to be 11.95% (95% CI: 8.85-15.96),
as presented in the forest plot (Fig. 3). This estimate high-
lights a significant health burden associated with this com-
bined pain condition across the included studies.

Substantial heterogeneity was observed across the stud-
ies, with 12 = 99.8% and a 72 value indicating considerable
between-study variability, further supported by a Higgins
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H statistic of 21.50. The statistical tests for heterogene-
ity confirmed this variability as highly significant, with
a Wald test Q-value of 13,862.48 (df = 30; p < 0.001) and
LRT p < 0.001.

Pooled effect estimation
of temporomandibular joint pain

A meta-analysis encompassing 13 studies, comprising
21,407 observations and 2,665 reported events, determined
the pooled prevalence of TM]J pain to be 9.51% (95% CI:
6.01-14.73), as presented in the forest plot (Fig. 4). This
estimate indicates a notable health burden associated with
TM] pain across the included studies.

Study Events Total Proportion 95% CI
d’Apuzzo et al., 2023 400 665 - 0.60 (0.56; 0.64)
Bertoli et al., 2018 98 934 = 0.10 (0.09; 0.13)
Al-Khotani et al., 2016 85 456 = 0.19 (0.15; 0.22)
Maulina et al., 2014 56 700 = 0.08 (0.06; 0.10)
Kéhler et al., 2009 160 640 = 0.25 (0.22; 0.29)
Random effects model 3,395 _ 0.21 (0.03; 0.18)
Heterogenity: /2= 99%, 72 =0.9982, p<001 ' T T T T 1
01 02 03 04 05 0.6
Fig. 2. Forest plot of the pooled prevalence estimates for myofascial orofacial pain (5 studies)
Study Events Total Proportion 95% CI
Dahl et al., 2023 450 957 - 0.47  (0.44; 0.50)
Hadler-Oisen et al., 2022 78 1,946 0.04 (0.03; 0.05)
Tervahauta et al., 2022 236 1,821 = 0.13 (0.11;0.15)
Boseato et al., 2021 276 539 — 0.51 (0.47;0.55)
Naascimento et al., 2021 892 2,372 = 0.38 (0.36; 0.40)
Haggman-Henrikson et al., 2020 4,498 76,826 0.05 (0.06; 0.06)
Chuinsiri et al., 2020 49 221 P 022 (0.17;0.28)
Nilsson et al., 2020 169 801 e 0.21 (0.18;0.24)
Qvintus et al., 2020 75 1,577 0.05 (0.04; 0.06)
Perrotta et al., 2019 103 700 - 0.15 (0.12;0.18)
lodice et al., 2019 701 4,299 : 0.16  (0.15;0.17)
Chatzopoulos et al., 2019 399 4,204 0.09 (0.09; 0.10)
Alrashdan et al., 2018 60 368 - 0.16  (0.13; 0.20)
Kindler et al., 2018 108 1,494 0.07  (0.06; 0.09)
Graue et al., 2016 12 167 0.07 (0.04;0.12)
Hongxing et al., 2016 1,688 22,539 : 0.07  (0.07; 0.08)
Lévgren et al., 2015 4,389 137,718 0.03 (0.083; 0.03)
Turp etal., 2015 100 2,524 0.04 (0.03; 0.05)
Isong et al., 2015 1,130 24,568 0.05 (0.04; 0.05)
Fernandez et al., 2014 280 1,094 . 3 026 (0.23;0.28)
de Mello et al., 2014 21 100 —— 0.21  (0.14; 0.30)
Mobilio et al., 2011 102 2,005 0.05 (0.04; 0.06)
Unell et al., 2011 1,218 9,093 0.13 (0.13;0.14)
Plesh et al., 2011 8,740 189,992 0.05 (0.05; 0.05)
Rodrigues et al., 2010 54 183 —_— 0.30 (0.23;0.37)
Hirsch et al., 2009 29 455 =+ 0.06 (0.04; 0.09)
Janal et al., 2008 1,997 19,378 0.10 (0.10; 0.11)
LeResche et al., 2007 462 1,310 = 0.35 (0.33;0.38)
Schierz et al., 2007 31 646 — 0.05 (0.03;0.07)
Johansson et al., 2006 1,460 12,057 . 0.12 (0.12;0.13)
Schmitter et al., 2005 16 102 ——— 0.16  (0.10; 0.24)
Random effects model 522,056 < 0.12 (0.09; 0.16)
\ T T T 1
Heterogenity: /2 = 100%, 2'2 =0.8928, p < 0.01 01 02 03 04 05

Fig. 3. Forest plot of the pooled prevalence estimates for the myofascial orofacial pain combined with temporomandibular joint (TMJ) pain (31 studies)
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Substantial heterogeneity was observed across the studies,
with 2 = 99.2% (95% CI: 99.1-99.4) and a 7% value indicating
considerable between-study variability, further supported
by a Higgins H statistic of 11.49 (95% CI: 10.47-12.61). The
statistical tests for heterogeneity confirmed this variability
as highly significant, with a Wald test Q-value of 1,584.78
(df =12; p < 0.001) and LRT p < 0.001.

Pooled effect estimation of orofacial

pain attributed to the disorders

of dentoalveolar and anatomically related
structures

A meta-analysis encompassing 66 studies, comprising
548,782 observations and 104,567 reported events, deter-
mined the pooled prevalence of orofacial pain attributed
to the disorders of dentoalveolar and anatomically related
structures to be 27.46% (95% CI: 22.83—32.63), as presented
in the forest plot (Fig. 5). This estimate indicates a substan-
tial health burden associated with this specific category
of orofacial pain across the included studies.

Substantial heterogeneity was observed across the studies,
with 2 = 99.8% and a 72 value indicating considerable between-
study variability, further supported by a Higgins H statistic
of 22.21. The statistical tests for heterogeneity confirmed
this variability as highly significant, with a Wald test Q-value
0f 32,071.85 (df = 65; p < 0.001) and LRT p < 0.001.

G. Zielinski et al. TMJ, cranial nerve and dentoalveolar disorders

Pooled effect estimation of orofacial pain
attributed to the lesions or diseases of the
cranial nerves

A meta-analysis encompassing 2 studies, comprising 19,735
observations and 2,700 reported events, determined the
pooled prevalence of orofacial pain attributed to the lesions or
diseases of the cranial nerves to be 7.98% (95% CI: 3.28—-18.18),
as presented in the forest plot (Fig. 6). This estimate demon-
strates a notable health burden associated with this specific
type of orofacial pain across the included studies.

Substantial heterogeneity was observed across the stud-
ies, with I = 94.6% (95% CI: 83.4—98.2) and a 72 value indi-
cating considerable between-study variability, further sup-
ported by a Higgins H statistic of 4.30 (95% CI: 2.45-7.55).
The statistical tests for heterogeneity confirmed this
variability as highly significant, with a Wald test Q-value
of 18.53 (df = 1; p < 0.001) and LRT p < 0.001.

To investigate potential publication bias and the effects
of small studies, a linear regression test was performed
using the method outlined by Thompson and Sharp.*
This procedure evaluated the extent of asymmetry in the
funnel plots for the included studies. A p-value above 0.05
indicated that there was not enough evidence to reject the
null hypothesis of symmetry, implying that the data did
not exhibit notable asymmetry and, therefore, showed no
signs of publication bias (Table 3).

Table 3. Results of the linear regression test for funnel plot asymmetry (Thompson and Sharp test)

Mean

Category

[%]

prevalence

Myofascial orofacial pain 20.60
‘ Myofascial orofacial pain combined with TMJ pain 11.95
| TMJ pain 951

Orofacial pain attributed to the disorders of dentoalveolar and
anatomically related structures

‘ Orofacial pain attributed to the lesions or diseases of the cranial nerves 7.98

2746

Mean
prevalence Bias

[%] statistic

21 -292 3 0.062 —46.55 15.94
12 0.24 29 0.814 0.54 228 ‘
10 -0.80 11 0.441 413 517 ‘
27 1.68 64 0.099 6.07 3.62
8 not applied (2 studies) ‘

t — test statistic from the regression; df — degrees of freedom; p-value — probability of observing the results under the null hypothesis of no asymmetry; bias
statistic — estimate of the intercept or slope indicating bias; SE - standard error of the bias statistic.

Study Events Total Proportion 95% CI
Zidell et al., 2024 10 96 —_— 0.10 (0.06; 0.18)
Sun et al., 2024 33 441 -+ 0.07 (0.05; 0.10)
Johansson et al., 2022 529 5,091 0.10 (0.10; 0.11)
de Caxias et al., 2021 883 2,301 = 0.38 (0.36; 0.40)
Banafa et al., 2020 15 525 = 0.03 (0.02; 0.05)
Backet al., 2020 82 1,059 -1 0.08 (0.06; 0.10)
Kindler et al., 2019 84 1,673 0.05 (0.04; 0.086)
Dugashvili et al., 2019 45 291 —a 0.15 (0.12; 0.20)
Ella et al., 2015 9 182 —+— 0.05 (0.03; 0.09)
Carlsson et al., 2014 762 8,619 - 0.09 (0.08; 0.09)
Montero et al., 2011 174 540 —— 0.32 (0.28; 0.36)
Fabian et al., 2008 29 204 — 0.14 (0.10; 0.20)
Feteih et al., 2006 10 385 = 0.03 (0.01; 0.05)
Random effects model 21,407 e 0.10 (0.06; 0.15)
T T T 1
Heterogenity: 2= 99%, 7% = 0.7978, p<0.01 0.1 0.2 0.3 0.4

Fig. 4. Forest plot of the pooled prevalence estimates for temporomandibular joint (TMJ) pain (13 studies)
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Study Events Total Proportion 95% CI
Fernandez et al., 2024 29 199 —+— l 0.15 (0.10; 0.20)
Delgado-Pérez et al., 2024 19,788 73,560 0.27 (0.27;0.27)
Silva-Rabelo et al., 2024 61 300 - 0.20 (0.16; 0.25)
Freire et al., 2022 171 342 - 0.50 (0.45; 0.55)
Hwang et al., 2022 4,165 13,345 0.31 (0.30; 0.32)
Wan et al., 2021 3,841 25,048 0.15 (0.15; 0.16)
Costa et al., 2021 10,632 56,552 0.19 (0.18; 0.19)
Brennan et at. 2020 14,919 73,856 0.20 (0.20; 0.20)
Massoni et al., 2020 301 458 = 0.66 (0.61; 0.70)
Fernandes et al., 2019 123 306 - 0.40 (0.35; 0.46)
Raittio et al., 2019 6,081 61,420 0.10 (0.10; 0.10)
Alzahrani et al., 2019 39 42 —_— 0.93 (0.80; 0.98)
Santos et at. 2019 819 1,589 0.52 (0.49; 0.54)
Shekhawat et al., 2019 71 102 —E— 0.70 (0.60; 0.78)
Corréa-Faria et al., 2018 103 563 = 0.18 (0.15; 0.22)
Goettems et al., 2018 202 1,196 0.17 (0.15; 0.19)
Kim et at. 2018 3,127 11,745 0.27 (0.26; 0.27)
Bashirian et al., 2018 704 988 B 0.71 (0.68; 0.74)
Misrohmasari's et al., 2018 331 2,377 0.14 (0.13; 0.15)
Oliveira et at. 2018 5,788 9,727 0.60 (0.59; 0.60)
Barreto et al., 2017 695 1,367 0.51 (0.48; 0.53)
Silva-Junior et al., 2017 93 248 o 0.38 (0.32; 0.44)
Guskuma et al., 2017 206 1,233 0.17 (0.15; 0.19)
Adeniyi et al., 2017 104 414 = 0.25 (0.21; 0.30)
Yang et al., 2016 1,997 5,672 0.35 (0.34; 0.36)
Souzaetal, 20t6 1,520 7,280 0.21 (0.20; 0.22)
Shekhawat et al., 2016 154 200 - 0.77 (0.71; 0.82)
Horst et al., 2015 149 1,639 0.09 (0.08; 0.11)
Jaiswal et al., 2015 178 630 - 0.28 (0.25; 0.32)
Ardila et al., 2015 3,486 34,843 0.10 (0.10; 0.10)
Schuch et al., 2015 428 1,199 0.36 (0.33; 0.38)
Karibe et al., 2015 113 1,233 0.09 (0.08; 0.11)
Lemes et al., 2015 38 385 =+ 0.10 (0.07;0.13)
Montero et al., 2015 200 796 B 0.25 (0.22; 0.28)
de Siqueira et at. 2015 87 890 0.10 (0.08; 0.12)
Kumar et al., 2014 107 306 — 0.35 (0.30; 0.40)
Soares et al., 2014 58 101 — 0.57 (0.48; 0.67)
Santiago et al., 2013 167 624 - 0.27 (0.23; 0.30)
Siqueira et al., 2013 71 814 ! 0.09 (0.07; 0.11)
de Laoerda et al., 2012 122 401 - 0.30 (0.26; 0.35)
Constante et al., 2012 248 1,720 0.14 (0.13; 0.16)
Moura-Leite et al., 2011 84 549 = 0.15 (0.13; 0.19)
Figueiredo et al., 2011 159 835 | 0.19 (0.17; 0.22)
Dandi et al., 2011 1,573 2,203 0.71 (0.69; 0.73)
Lewis et al., 2010 9,334 86,730 0.11 (0.11; 0.11)
Du et al,, 2010 1,617 14,836 0.11 (0.10; 0.11)
Marshman et al., 2010 3,129 10,864 0.29 (0.28; 0.30)
Cohen-Cameiro et al., 2010 56 126 —_— 0.44 (0.36; 0.53)
Krekmanova et al., 2009 244 368 - 0.66 (0.61;0.71)
Sanders et al., 2009 1,639 7,551 0.22 (0.21; 0.23)
Mashoto et al., 2009 527 1,745 | 0.30 (0.28; 0.32)
Pau et al., 2008 152 500 = 0.30 (0.27; 0.35)
Bastos et al., 2008 524 3,091 0.17 (0.16; 0.18)
Walter et al., 2008 80 860 0.09 (0.08; 0.11)
Tickle et al., 2008 115 739 -] 0.16 (0.13; 0.18)
Perera et al., 2008 150 1,218 0.12 (0.11; 0.14)
Pau et al., 2007 70 187 —_— 0.37 (0.31; 0.45)
Unell et al., 2006 1,757 12,141 0.14 (0.14; 0.15)
Jamieson et al., 2006 548 3,275 0.17 (0.15; 0.18)
van Dijk et al., 2006 403 495 - 0.81 (0.78; 0.85)
Ratnayake et al., 2005 139 568 — 0.24 (0.21; 0.28)
Vargas et al., 2005 284 2,411 0.12 (0.11; 0.13)
Bastos et al., 2005 84 396 —— 0.21 (0.17; 0.26)
Nalweyiso et al., 2004 66 181 — 0.36 (0.30; 0.44)
Gherunpong et al., 2004 260 1,034 0.25 (0.23; 0.28)
Nornura et al., 2004 57 169 = 0.34 (0.27;0.41)
Random effects model 548,782 == 0.27 (0.23; 0.33)
I T T 1
Heterogenity: = 100%, 72 = 1.0303, p <0.01 02 04 06 08

Fig. 5. Forest plot of the pooled prevalence estimates for orofacial pain attributed to the disorders of dentoalveolar and anatomically related structures (66 studies)
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Study Events Total Proportion 95% CI

Momeni et al., 2016 2,689 19,465 ; B 0.14 (0.13; 0.14)

Mueller et al., 2011 1 270 —+— | 0.04 (0.02; 0.07)

Random effects model 19,735 G 0.08 (0.03; 0.18)
1 1

Heterogenity: 1>=95%, 7% = 0.4119, p<0.01 0.05

0.1 0.15

Fig. 6. Forest plot of the pooled prevalence estimates for orofacial pain attributed to the lesions or diseases of the cranial nerves (2 studies)

Discussion

The aim of this study was to determine the global preva-
lence of pain according to the classification set forth in
the ICOP.

The first set of results concerns myofascial pain in the
orofacial region, with a prevalence estimate of 20.60%.
Despite the relatively small number of studies (# = 5), this
proportion suggests a considerable burden of this condi-
tion. The wide CI reflects high heterogeneity. Previous
estimates suggest myofascial pain affects 30-93% of pa-
tients, which aligns with our findings.*” In light of these
findings, the estimate obtained in the present analysis —
focused on the orofacial region as a particular anatomical
area — falls within the expected range and aligns with prior
knowledge. Differences between these results and earlier,
more general prevalence estimates should be considered
acceptable, as they may reflect both the unique charac-
teristics of the anatomical region under investigation and
methodological variability across studies.

The next category concerns myofascial orofacial pain
combined with TM] pain. The prevalence of 11.95% ap-
pears lower than that of isolated myofascial pain; however,
it should be noted that these data are derived from a sub-
stantially larger evidence base (n = 31, >500,000 observa-
tions). The large sample size improves reliability despite
high heterogeneity.

Another category, TM] pain alone, was estimated at
9.51%. This is a moderate value, but it pertains to a specific
pain subtype that often coexists with other orofacial pain
conditions. As in other categories, the results are affected
by very high heterogeneity, which limits the ability to draw
definitive conclusions about population-level burden, but
nonetheless provides a broad outline of the global epide-
miological situation.!822

The epidemiology of myofascial orofacial pain combined
with TM] pain and TM] pain alone indicates that both con-
ditions occur in fewer than 12% of the global population.
Considering the most recent meta-analysis from 2024 on
TMD prevalence, estimates suggest a rate of 34%, though
without differentiation between painful and non-painful
forms.!® LeResche noted in her review that the painful
form of TMD affected 10% of adults over the age of 18.48
Similarly, Yap et al., in their meta-analysis, reported that
TMD pain occured in 8% of the global population,* which
corroborates the findings of the present study.

Even higher prevalence values are observed for orofa-
cial pain attributed to the disorders of dentoalveolar and
anatomically related structures, estimated at 27.46%. This
finding underscores the dominant role of dental patholo-
gies in the etiology of facial pain. The large number of stud-
ies (n = 66) and over half a million observations make this
estimate appear robust at the population level. Orofacial
pain attributed to the disorders of dentoalveolar and re-
lated structures represents the most prevalent category in
this study, given its direct association with highly common
conditions such as dental caries, pulpitis and periodontal
disease.’9->2 This type of pain is the leading cause of dental
visits, as it serves as a clear warning signal of tissue dam-
age.'>®> Moreover, the high density of anatomical struc-
tures within the craniofacial region often results in pain
radiation, which further increases the number of reported
complaints.>>5% Unlike rarer causes, such as neuropathic
or functional pain, odontogenic pain is more readily rec-
ognized and more likely to prompt patients to seek profes-
sional care.>>~57

Also of interest are the data on orofacial pain attrib-
uted to the lesions or diseases of the cranial nerves. In the
pooled analysis, the prevalence of these conditions was
estimated to be 7.98%. While noteworthy, this result should
be interpreted with caution due to the very limited number
of studies (# = 2) and the wide CI. It is useful to compare
these findings with population-based studies on cranial
neuralgias. Haller et al. reported that the incidence of tri-
geminal neuralgia (cranial nerve V) ranges from 4 to 20
cases per 100,000 per year, corresponding to 0.004—0.020%
annually.®® Schwaiger et al. found cranial neuralgias in
1.6% of individuals aged 55—94 years, suggesting a higher
prevalence among older populations.®® Wettervik et al.
estimated the annual incidence of trigeminal neuralgia at
5.5 per 100,000 person-years, corresponding to 0.0055%
annually.®® Taken together, these findings indicate that the
high prevalence of cranial nerve-related pain observed in
the meta-analysis is not fully consistent with epidemiologi-
cal data on trigeminal neuralgia. Such discrepancies may
arise from differences in the definition of study entities
(broader neuropathic pain vs. narrowly defined trigeminal
neuralgia), study methodologies and population character-
istics. This warrants further research.

The most consistent finding across all categories is the
extremely high level of heterogeneity, which poses both
methodological and practical challenges. This highlights
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significant differences between studies in design, diag-
nostic criteria, population characteristics, and potential
cultural or regional influences, as demonstrated in other
analyses.’8286! Uniform ICOP standards introduced in
2020 may improve future consistency.!* For TMD, the di-
agnostic criteria (DC/TMD) were developed as early as in
2014,%% and have since been translated and validated in
multiple languages.®® The consistent application of stan-
dardized frameworks is essential for reliable meta-analyses.
The present review includes studies conducted between
2004 and 2024, meaning that most of the earlier analyses
preceded the introduction of current diagnostic criteria,
which may further explain the observed heterogeneity.

Heterogeneity arises from differences in diagnostic cri-
teria, population characteristics, and study methodolo-
gies.®+%> The ICOP standardization improves interdisci-
plinary communication and diagnostic accuracy. Future
research should address regional data gaps, explore the
determinants of pain heterogeneity, and assess the clinical
value of ICOP-based diagnostic pathway.5¢:5764.66

Conclusions

In the global population, the prevalence of myofascial
orofacial pain is estimated at 21%.

The prevalence of myofascial orofacial pain combined
with TM] pain is reported to be 12%.

The prevalence of TM] pain alone is estimated at 10%.

The prevalence of orofacial pain attributed to the disor-
ders of dentoalveolar and anatomically related structures
is 27%.

The prevalence of orofacial pain attributed to the lesions
or diseases of the cranial nerves is 8%.

The findings of this study should be interpreted with
caution due to the substantial methodological heterogene-
ity observed across the included studies. This variability
underscores the importance of establishing standardized
criteria and reporting guidelines for orofacial pain in sci-
entific research.
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