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P ain in the orofa-
cial regions affects
21.7% of the pop-
ulation in the

United States and costs
over $32 billion each year.1

These pain conditions can
be found
in the
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seeking
care from
dentists,
but the
preva-
lence and
distribu-

tion of these conditions by
sociodemographic and
other variables in dental
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ABSTRACT

Background. This study aimed to measure prevalence of pain in the orofacial regions and
determine association with demographics, treatment history, and oral health conditions in
dental patients visiting clinics in the Northwest Practice-based REsearch Collaborative in
Evidence-based DENTistry (PRECEDENT) research network.
Methods. Data were recorded in a survey with systematic random sampling of patients (n¼
1,668, 18 to 93 years old, 56% female) visiting 100 general dentists in the Northwest PRE-
CEDENT research network. Prevalence ratios (PR) of orofacial pain by each variable were
estimated by generalized estimating equations for Poisson regression.
Results. The prevalence of orofacial pain during the past year was 16.1% (95% confidence
interval [CI], 13.4-18.9), of which themost prevalent pain locations were dentoalveolar (9.1%;
95% CI, 7.0-11.2) and musculoligamentous tissues (6.6%; 95% CI, 4.5-8.7). Other locations
included soft tissues (0.5%; 95% CI, 0.2-0.8) and nonspecific areas (0.6%; 95% CI, 0.2-1.0).
The prevalence of dentoalveolar but not musculoligamentous pain decreased with age. When
comparing the 18- to 29-year-old patients, dentoalveolar pain decreased significantly in 45- to
64-year-old patients (PR, 0.59; 95% CI, 0.4-0.9) and in those 65 years or older (PR, 0.5; 95% CI,
0.3-0.9). Sex significantly affected the prevalence of musculoligamentous but not dentoal-
veolar pain. Women (PR, 3.2; 95% CI, 2.0-5.1) were more likely to have musculoliga-
mentous pain. The prevalence of dentoalveolar and musculoligamentous pain did not vary
significantly by ethnicity. Dentoalveolar pain was reported more frequently in patients who
did not receive dental maintenance (PR, 2.9; 95% CI, 2.1-4.2) and those visiting community-
based public health clinics (PR, 2.2; 95% CI, 1.2-3.7).
Conclusions. One in 6 patients visiting a general dentist had experienced orofacial pain
during the past year. Dentoalveolar and musculoligamentous pains were the most prevalent
types of pain.
Practical Implications. Pain in the muscles and temporomandibular joints was reported
as frequently as that in the teeth and surrounding tissues in patients visiting general dentists.
Although the dental curriculum is concentrated on the diagnosis and management of pain
and related conditions from teeth and surrounding tissues, it is imperative to include the
training for other types of orofacial pain, particularly those from temporomandibular joint
and musculoligamentous tissues.
Key Words. Orofacial pain; prevalence; practice-based research network; Northwest
PRECEDENT.
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patients in the United States are unknown. A number of
community-based surveys have been conducted over the
past decades tomeasure the prevalence of orofacial pain in
various populations (Table 1).1-19Because the prevalence of

orofacial pain from
these studies varied
greatly, from 5% to 57%
depending on the study

period, population, location, and possibly other uniden-
tified factors, the estimation of orofacial pain prevalence in
dental patients in the United States cannot be extrapolated
from these data.

According to these community-based surveys, socio-
demographic variables such as age, sex, ethnicity, eco-
nomic status, and other traits including tobacco usage,
parafunctional habits, trauma, tooth wear, tooth decay,
malocclusion, missing teeth, clicking, and locking jaws
were significantly associated with the prevalence of

orofacial pain in dentoalveolar, temporomandibular
joint, musculoligamentous, and soft tissues.1,3,5-7,10-14,16-24

The prevalence of these traits in dental patients might be
different from those in the community-based surveys
and those who do not visit dentists. Therefore, we hy-
pothesized that the prevalence of orofacial pain in pa-
tients seeking care from dentists differs from those in the
previous reports of the community-based surveys and
that the characteristics of patients, practices, or both
contribute to these differences.

The objectives of this study were to measure preva-
lence of pain in the orofacial regions and determine as-
sociation with demographics, treatment history, and oral

TABLE 1

Point and period prevalences of orofacial pain in various populations.
PERIOD,
MO

STUDY
POPULATION

AGE, Y STUDY
LOCATION

N OROFACIAL
PAIN, %

DENTOALVEOLAR,
%

MUSCULOLIGAMENTOUS
AND SOFT TISSUES, %

REFERENCE

12 Dental
patients

18-93 United States of
America

1,668 16 9 7 PRECEDENT

12 Community $ 21 United States of
America

903 NA* 44† NA 2

12 Community 6-79 Canada 5,284 12‡ NA NA 3

12 Community $ 65 United States of
America

1,636 1 12† 8§ 4

12 Community 25-74 Netherlands 975 NA NA 8 18

12 Community 18-75þ Netherlands 11,648 NA NA 7 18

6 Community $ 18 Hong Kong 1,352 57 28† 14§ 5

6 Community 18-65þ United States of
America

116,929 22 14† 16¶ 6

6 Community $ 18 Southeast Iran 1,800 NA 55 NA 7

6 Community $ 20 Brazil 3,353 NA 18† NA 8

6 Community 35-44 Brazil 744 NA 24† NA 9

6 Community $ 45 United States of
America

724 43 12† 8§ 10

6 Community $ 55 Korea 1,032 42 27† 16§ 11

5 Community 20-59 Brazil 1,720 NA 14.8† NA 19

3 Hospital
patients

12-70þ Germany 34,242 5 NA 2 12

3 Community 18-75þ United States of
America

30,978 NA NA 5 1

1 Community $ 18 Hong Kong 1,222 4 28† NA 13

1 Community 18-65 United Kingdom 1,510 19 7 7 14

1 Community 18-75 United Kingdom 2,505 12 2 2 15

X# Community 18-91 Australia 3,954 NA NA 10 16

X Community 35-44 Spain 540 32‡ NA NA 17

X Community 65-74 Spain 540 36‡ NA NA 17

* NA: not available.
† Tooth pain or tooth hypersensitivity.
‡ Oral pain.
§ Jaw joint pain.
¶ Jaw joint pain, mouth sore, burning mouth, and dull facial pain.
# X indicates point prevalence.

ABBREVIATION KEY. NA: Not available. PRECEDENT:
Practice-based REsearch Collaborative in Evidence-based
DENTistry.
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health conditions in dental patients visiting clinics in the
Northwest Practice-based REsearch Collaborative in
Evidence-based DENTistry (PRECEDENT) research
network in the United States.

METHODS
A cross-sectional study of orofacial pain, oral health
conditions of the patients, and treatment performed
by general dentists in their clinics was conducted from
September 2006 to July 2009 in the Northwest PRECE-
DENT research network, a dental practice–based
research network. Participating patients were selected
using a systematic random sampling scheme for which
the sampling interval was adjusted for each practice on
the basis of patient volume, so that each dentist was
expected to sample approximately 1, and no more than 2,
patients per day. When the study was terminated, 93 of
100 dentists had enrolled 20 patients, 2 dentists had
enrolled 19 patients, and 5 dentists had enrolled 5 to 12
patients during an average of 2.5 months (standard de-
viation, 2.9) per practice. Only 1 dentist from each clinic
was registered. We enrolled dentists in the study in a
sequential manner, so the last 7 had not reached their
goal of 20 patients when the enrollment ended. The
detailed study protocol, including study design, practice
recruitment, practice, and patient selection, has been
described previously.25 The institutional review boards
of the Oregon Health and Science University and Uni-
versity of Washington approved the study protocol and
had a reciprocity agreement recognizing each other’s
reviews.

The purposes and procedures of the study were
explained to each participating patient, and informed
consent was obtained. For each patient, the dentist
completed a clinical research form (Appendix, available
online at the end of this article) for collecting data
on diagnosis and treatment of oral conditions, and
specifically the presence of pain in the orofacial tissues
during the past 12 months, from oral examination,
patient interview, and dental chart review. To be able
to compare our data with those other studies, we
adapted the widely used and validated classification of
orofacial pain for population-based surveys from
Macfarlane and colleagues14 and Aggarwal and col-
leagues.15 Data abstracted from charts on pain were
classified as follows:
- dentoalveolar—pain in the tooth and surround-
ing tissues, including dental and periodontal abscesses,
irreversible pulpitis, and other tooth-related pain;
-musculoligamentous—pain in the orofacial muscles,
ligaments, and temporomandibular joints, including
arthralgia, myalgia, or pain associated with temporo-
mandibular disorders, capsulitis, and arthritis;
- soft tissue—pain in the orofacial soft tissues including
aphthous ulcers, herpes, and burning mouth syndrome;

- nonspecific areas—diffuse pain, sinuslike pain, or
pain due to orthodontic treatment and the like.

The number of missing permanent teeth was also
collected during a chart review and was categorized as
“no” for no missing tooth and “yes” for 1 or more missing
tooth, excluding the third molars. The Angle malocclu-
sion classification, open bite, and number of teeth with
wear facets were collected through clinical examination.
Participating patients were classified as follows: Angle
class I if the permanent molar relationship on both sides
was class I; Angle class II if the permanent molar rela-
tionship on at least 1 side was a class II; and Angle class III
if the permanent molar relationship on at least 1 side was
a class III and neither side was class II. Open bite was
recorded as present when anterior (canine and anterior
region) or posterior (molar and premolar region) open
bite was observed. Participating patients were classified as
having tooth wear if they had at least 1 tooth with mod-
erate to severe wear facets (loss of 1millimeter or more of
tooth structure). The reason for the sampled visit was
recorded and was classified as a maintenance visit if the
main reason for the visit was an examination, prophy-
laxis, or preventive treatment. Participating patients were
also asked about their age, sex, and race and ethnicity
during the clinical examination. We restricted our study
participants to adult patients, and the following age
groups were defined: 18 to 29 years, 30 to 44 years, 45 to 64
years, and 65 years and older. Race and ethnicity were
dichotomized as non-Hispanic white and other.

The distribution of orofacial pain categories and
dentist and patient characteristics was examined using
descriptive statistics. Chi-square tests adjusted for clus-
tering by dental practice were used to test for differ-
ences between patients with and without the 2 most
common groups of orofacial pain: dentoalveolar pain
and musculoligamentous pain.26 Prevalence ratios
(PR) were estimated to relate dentoalveolar pain or
musculoligamentous pain to dentist and patient char-
acteristics using generalized estimating equations for
Poisson regression, taking into account the clustering
of participants within the same practice.27

Multiple regression models were also used to estimate
adjusted PR. To obtain the most parsimonious models,28

variables were included in the multiple regression models
if their P values were less than .2 in the bivariate analysis.
Analyses were performed by SAS software version 9.2 for
Windows (SAS Institute).

RESULTS
From 100 general dentists, the total number of patients
enrolled was 1,668; age ranged from 18 to 93 years,
56% were women, and 83% were non-Hispanic white.
Sixty percent of the patients had class I molar relation-
ship, 12% had anterior or posterior open bite, and
53% had at least 1 missing permanent tooth.
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Prevalence of orofacial pain. In the 1,668 patients,
the prevalence of orofacial pain during the past
12 months was 16.1% (95% confidence interval [CI],
13.4-18.9), of which the most frequently reported pain
locations were dentoalveolar region (9.1%; 95% CI,
7.0-11.2) and musculoligamentous tissues (6.6%; 95% CI,
4.5-8.7). Other locations included soft tissue (0.5%;
95% CI, 0.2-0.8) and nonspecific area (0.6%; 95% CI,
0.2-1.0). The data for orofacial pain were not recorded in
40 patients (2.4%).

The report of pain in each category included: den-
toalveolar pain—dentin hypersensitivity (n ¼ 1), irre-
versible pulpitis (n ¼ 142), dental abscess (n ¼ 4),
periodontal abscess (n ¼ 1), pericoronitis (n ¼ 1),
gingivitis (n ¼ 1), cracked teeth (n ¼ 1), and dental
trauma (n ¼ 2); musculoligamentous pain—pain in the
muscles or in the jaws after prolonged opening, clench-
ing, grinding, or bruxism (n ¼ 24), pain in the tempo-
romandibular joint area (n ¼ 36), and pain associated
with previously diagnosed temporomandibular disorder,
capsulitis, and arthritis (n ¼ 50); soft-tissue pain—
recurrent herpes simplex (n ¼ 3), burning mouth syn-
drome (n ¼ 3), pain on the tongue (n ¼ 1), and aphthous
ulcer (n ¼ 1); and nonspecific pain—diffuse pain with
unidentified location (n ¼ 5), pain from orthodontic
braces (n ¼ 1), and sinusitis-like pain or diffuse pain in
the sinus area (n ¼ 4).

Association of pain in dentoalveolar and muscu-
loligamentous tissues, and patient demographics,
treatment history, and oral health conditions. The
prevalence of pain in the dentoalveolar tissues but not
the musculoligamentous tissues varied significantly by
age (Tables 2, 3, and 4). Compared with patients 18
to 29 years old, the prevalence of dentoalveolar pain
was significantly lower in patients 45 to 64 years old
(PR, 0.59; 95% CI, 0.4-0.9) and those 65 years or older
(PR, 0.5; 95% CI, 0.3-0.9) (Table 4).

Pain in the musculoligamentous tissues was reported
3 times more frequently by women (9.5%; 95%CI, 6.2-12.8)
than men (2.9%; 95% CI, 1.7-4.0) (Tables 2 and 3). In
contrast, the prevalence of dentoalveolar pain did not
differ significantly between women (8.3%; 95% CI, 6.0-
10.3) and men (10.1%; 95% CI, 7.1-13.2) (Tables 2 and 4).
Ethnicity (non-Hispanic white versus others) was not
related to the prevalence of dentoalveolar and muscu-
loligamentous pain (Tables 2, 3, and 4).

Patients who were not scheduled for a dental main-
tenance visit were more likely to report dentoalveolar
pain (PR, 2.9; 95% CI, 2.1-4.2). The prevalence of den-
toalveolar pain was 14.1% (95% CI, 11.0-17.3) for
nonmaintenance visits versus 4.1% (95% CI, 2.6-5.6) for
maintenance visits. Type of visits was not associated with
the prevalence of musculoligamentous pain: 7.5% (95%
CI, 3.9-7.4) for nonmaintenance visits versus 5.6% (95%
CI, 3.9-11.2) for maintenance visits. Tooth loss was
associated with increased report of dentoalveolar pain

(PR, 1.7; 95% CI, 1.2-2.3)—10.9% (95% CI, 8.2-13.7) with
tooth loss versus 6.9% (95% CI, 4.8-9.0) without tooth
loss. The presence of orthodontic treatment or record
was associated with decreased report of dentoalveolar
pain (PR, 0.6; 95% CI, 0.4-0.9)—6.9% (95% CI, 4.4-9.4)
with orthodontic treatment versus 10.2% (95% CI, 7.7-
12.6) without orthodontic treatment. Furthermore, tooth
wear was associated with increased prevalence of mus-
culoligamentous pain (PR, 1.78; 95% CI, 1.1-3.0)—7.7%
(95% CI, 5.0-10.4) with tooth wear versus 4.5% (95%
CI, 2.5-6.5) without tooth wear. Malocclusion and open
bite were not associated with the prevalence of both
dentoalveolar or musculoligamentous pain.

Association of pain in dentoalveolar and muscu-
loligamentous tissues, and dentist demographics and
practice characteristics. Dentist demographics and
practice characteristics were associated with the preva-
lence of dentoalveolar pain but not musculoligamentous
pain (eTables 1, 2, and 3, available online at the end of
this article). Dentists younger than 31 years saw more
patients experiencing dentoalveolar pain than older
dentists (eTable 1, available online at the end of this
article). Dentoalveolar pain was more prevalent among
patients in community-based practices (PR, 2.2; 95% CI,
1.2-3.7) and in clinics in Idaho (PR, 1.7; 95% CI, 1.0-3.0)
but less prevalent in clinics with more than 51 patients
per week (PR, 0.7; 95% CI, 0.4-1.0) (eTables 1 and 3,
available online at the end of this article).

DISCUSSION
The prevalence of orofacial pain during the past 12months
in patients visiting general dentists in the Northwest
PRECEDENT research network was 16.1%. Pain related to
the teeth and surrounding tissues (dentoalveolar) and pain
related to the temporomandibular joints and muscles
(musculoligamentous) were the most prevalent. Patients
45 years or older were less likely to have dentoalveolar
pain. This type of pain was reported more frequently in
patients who did not receive dental maintenance and those
visiting community-based public health clinics. Women
were more likely to have pain in the musculoligamentous
tissues. To our knowledge, this is the first study to quantify
the prevalence of orofacial pain in dental patients in the
United States and to describe this population with orofa-
cial pain by age, sex, ethnicity, geographic region, treat-
ment history, and oral health conditions.

The 12-month prevalence of orofacial pain in dental
patients aged 18 to 93 years shown in this study (16.1%) is
similar to the previous report in general population aged
6 to 79 years in Canada (12%)3 and those 65 years or older
in the United States (17%).4 In general, the prevalence of
orofacial pain in the elderly is lower than that in the
younger population.7,6,8,18,21,29-34 To make a direct com-
parison, we estimated a 12-month prevalence of orofacial
pain from 2 United Kingdom community-based surveys
with similar orofacial pain classification, population age,
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and sex distribution to our study but with a 1-month
recall period.14,15 The estimated 12-month prevalence of
dentoalveolar pain in the United Kingdom community-
based surveys is 14%, which is slightly higher than our
finding from the dental patients (9.1%).

Similarly, the estimated 12-month prevalence of mus-
culoligamentous or soft tissue pain is 13%, which is also
higher than our finding from the dental patients (7.1%).
These data are supported by the results from the 1989
United StatesNationalHealth Interview Survey6 and other

community-based surveys in Hong Kong,13 China,5

Spain,17 southeast Iran,7 and Korea,11 and suggest that the
prevalence of orofacial pain in dental patients is lower than
those in the general population and community-based
surveys (Table 1). The orofacial pain prevalence in patients
of the US dental clinics (16.1%) is higher than the previous
report in patients of the German university hospitals
(5.2%).12 However, we cannot directly compare our data
with those in that study as a result of differences in pain
classification, inclusion and exclusion criteria, data

TABLE 2

Prevalence of musculoligamentous and dentoalveolar pain according to patient
characteristics.
CHARACTERISTIC N [ 1,639 MUSCULOLIGMENTOUS PAIN DENTOALVELOAR PAIN

% 95% CI* P % 95% CI P

Age Group, y

.078 .166
18-29 254 8.2 4.6-11.8 10.5 6.5-14.6
30-44 397 7.2 4.3-10.2 11.2 7.4-15.0
45-64 695 7.0 4.4-9.6 8.1 6.0-10.3
65þ 293 3.4 0.7-6.0 7.4 4.3-10.6

Sex
< .0001 .243Male 716 2.9 1.7-4.0 10.1 7.1-13.2

Female 923 9.5 6.2-12.8 8.3 6.0-10.7

Race or Ethnicity

.156 .541
Non-Hispanic white 1,357 6.3 4.2-8.4 9.0 6.9-11.1
Other 211 8.9 4.5-13.3 10.3 5.8-14.8
Unreported 71 5.6 0.1-11.1 7.0 0.0-14.4

Maintenance Visit
.263 < .0001No 813 7.5 3.9-7.4 14.1 11.0-17.3

Yes 826 5.6 3.9-11.2 4.1 2.6-5.6

Orthodontic Treatment

.070 .018
No 1,119 5.9 3.5-8.2 10.2 7.7-12.6
Yes 504 8.3 5.7-10.8 6.9 4.4-9.4
Unreported 16 5.9 0.0-17.9 5.9 0.0-17.9

Angle Malocclusion Classification

.747 .056
Class I 991 6.5 4.1-9.0 8.1 6.0-10.3
Class II 332 7.7 4.3-11.0 8.0 4.4-11.5
Class III 145 6.9 2.7-11.1 14.5 8.3-20.7
Unreported 171 4.5 1.6-7.5 12.5 6.3-18.7

Anterior or Posterior Open Bite

.719 .632
No 1,412 6.8 4.7-8.9 8.9 6.8-11.0
Yes 197 6.1 2.0-10.2 10.2 5.6-14.7
Unreported 30 0 NA† 12.5 0.0-26.7

Tooth Wear (1D Teeth)

.024 .403
No 547 4.5 2.5-6.5 8.3 5.7-10.9
Yes 1,087 7.7 5.0-10.4 9.5 7.0-11.9
Unreported 5 0 NA 16.7 0.0-49.9

Tooth Loss (1D Teeth)

.990 .001
No 774 6.6 3.7-9.6 6.9 4.8-9.0
Yes 861 6.6 4.6-8.6 10.9 8.2-13.7
Unreported 4 0 NA 33.3 6.2-60.5

* CI: Confidence interval.
† NA: Not available.
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collection method, study population, and study period.
The German study was limited to chronic orofacial pain
that manifested longer than 6 months and was reported
during the past 3 months.

The prevalences of orofacial pain in the temporo-
mandibular joints and muscles in our study (2.9% in men
and 9.5% in women) are lower than those in the general
population-based surveys (3% to 10% in men and 9%
to 15% in women). Multiple factors could lower the
prevalence of musculoligamentous and other pain and are
limitations of our study. One such factor is the exclusion
of a population seeking care from physicians instead of
dentists. Approximately 50% to 75% of the patients with
musculoligamentous pain will visit a dentist, whereas the
other 25% to 50% are seen by physicians.34 According to
the records from the university-based facial pain clinics,
30% of these patients were identified and referred by
nondental personnel including physicians, attorneys, in-
surance companies, self-referral, friends, and family.35

Another factor is the retrospective nature of this study.
If the pain was not recently presented, the patient may not
report the pain condition. A third factor is the lack
of standardization and special training for the diagnosis of
nondental orofacial pain for participating dentists. A final

factor is the data collection method (questionnaire-based
oral health survey), for which we relied on reports from
patients and general dentists for existing diagnoses or
pain reports; we thus may have missed undiagnosed or
unrecognized conditions. Regardless of these limitations,
we believe that this report shows the prevalence of oro-
facial pain as it is diagnosed in real-life circumstances.

Age and sex were shown to be major factors affecting
the prevalence of orofacial pain. Temporomandibular
pain, toothache, oral sores, and facial pain were
shown to decrease with age and were the lowest in pa-
tients 65 years or older.6,8,18,21,29-34 We observed a similar
trend for dentoalveolar pain but not for muscu-
loligamentous pain. In contrast, musculoligamentous
pain but not dentoalveolar pain varied by sex. Similar to
previous studies,10,12,18,21,22,29,34,36-39 women have a higher
prevalence of musculoligamentous pain than men.
Although the female-to-male PR of musculoligamentous
pain in this study (3.3) is greater than in previous reports
(1.2 to 2.6),34 we did not observe significant difference in
the sex of participating patients; of 1,668 patients, 56%
were female and 44% were male.

In this study, we found that patients having teeth with
wear facets were more likely to have musculoligamentous
or temporomandibular pain than those without tooth

TABLE 4

Prevalence ratios of dentoalveolar
pain with patient characteristics.
PATIENT CHARACTERISTIC CRUDE

ANALYSIS
ADJUSTED
ANALYSIS

PR* 95% CI† PR‡ 95% CI

Age, y
30-44 1.07 0.7-1.6 0.92 0.6-1.4
45-64 0.79 0.5-1.2 0.59§ 0.4-0.9
65þ 0.71§ 0.4-1.2 0.50§ 0.3-0.9

Sex
Female 0.82 0.6-1.2

Ethnicity
Non-Hispanic white 0.88 0.6-1.3

Treatment
No maintenance visit 3.53§ 2.6-4.9 2.94§ 2.1-4.2
Occlusal splints (ever) 0.75 0.4-1.4
Orthodontic treatment (ever) 0.67§ 0.5-0.9 0.63§ 0.4-0.9

Malocclusion
Class II 0.98 0.6-1.5
Class III 1.75§ 1.1-2.8
Posterior or anterior open bite 1.11 0.7-1.7

Tooth Wear (1D Teeth) 1.15 0.8-1.6

Missing Teeth (1D Teeth) 1.60§ 1.2-2.1 1.67§ 1.2-2.3

* PR: Prevalence ratio.
† CI: Confidence interval.
‡ Variables included in multiple regression model if P < .2 in bivariate

analysis.
§ P < .05.

TABLE 3

Prevalence ratios of
musculoligamentous pain with
patient characteristics.
PATIENT CHARACTERISTIC CRUDE

ANALYSIS
ADJUSTED
ANALYSIS

PR* 95% CI† PR‡ 95% CI

Age (Reference, 18-29 y), y
30-44 0.88 0.6-1.4 0.98 0.6-1.7
45-64 0.87 0.6-1.4 1.18 0.7-1.9
65þ 0.41§ 0.2-0.9 0.66 0.3-1.6

Sex
Female 3.29§ 2.1-5.1 3.19§ 2.0-5.1

Ethnicity
Non-Hispanic white 0.71§ 0.5-1.1 0.80 0.5-1.3

Treatment
No maintenance visit 1.36 0.8-2.3
Occlusal splints 3.82§ 2.2-6.5
Orthodontic treatment 1.39§ 1.0-2.0 1.15 0.8-1.7

Malocclusion (Reference, Class I)
Class II 1.18 0.8-1.8
Class III 1.04 0.6-1.9
Posterior or anterior open bite 0.90 0.5-1.6

Tooth Wear (1D Teeth) 1.71§ 1.1-2.8 1.78§ 1.1-3.0

Missing Teeth (1D Teeth) 1.00 0.7-1.5

* PR: Prevalence ratio.
† CI: Confidence interval.
‡ Variables included in multiple regression model if P < .2 in bivariate
analysis.

§ P < .05.
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wear. Wear facets found in patients with temporoman-
dibular pain may result from occlusal adjustment and
may not be directly caused by the temporomandibular
pain–related defects. Conflicting results have been re-
ported previously. Pergamalian and colleagues40 reported
no significant association between tooth wear (including
anterior and posterior teeth) and musculoligamentous
pain. Furthermore, no significant association between
anterior tooth wear and musculoligamentous pain has
been reported by others.41-44 However, Oginni and col-
leagues45 reported a significant association between
posterior tooth wear and musculoligamentous pain. The
correlation found in our study might change if we
separate the anterior tooth wear from the posterior tooth
wear. Our group also reported that tooth wear is asso-
ciated with older age, male sex, occlusal splint usage, and
periodontal disease.46 The association found in our study
is weak, and the cross-sectional nature of these data
hampers our ability to infer causality. Further studies are
needed to verify this correlation.

A greater prevalence of dentoalveolar pain in patients
visiting community public health clinics than those
visiting private clinics may suggest an association of
dentoalveolar pain and patient socioeconomic status
because community health clinics are key resources for
underserved populations. Other data, including the
presence of treatment records for restorative treatment
but not dental maintenance and the loss of permanent
teeth, may imply past or present poor oral health. An
increased prevalence of dentoalveolar pain in this pop-
ulation suggests an association of dentoalveolar pain and
the patient’s oral health and socioeconomic status, as has
been described previously.2,3,6-9,19,47

The strength of our study includes the study popu-
lation and location. We studied patients visiting general
dentists in non–dental school clinics. This population
represents patients seen by most dentists after gradua-
tion. We showed here that approximately 1 in every 6
patients visiting the dentists had experienced pain in the
orofacial tissues during the past year. Furthermore, pain
in the muscles and temporomandibular joints was re-
ported as frequently as that in the teeth and surrounding
tissues. Therefore, it is important to include training in
the diagnosis and management of various types of oro-
facial pain in the dental curriculum and continuing ed-
ucation. Multiple aspects of orofacial pain were
incorporated into the current dental school curriculums,
but mostly at the postgraduate level, such as the
Advanced General Dentistry Education Programs in
Orofacial Pain.48-50 Incorporation and standardization of
the orofacial pain education should also be required at
the predoctoral level. Results from this study can be used
to implement the design of the dental school curriculum,
continuing education, and future prospective studies to
verify the causal relationship of orofacial pain or other
oral health conditions and sociodemographic traits.

CONCLUSION
Orofacial pain is a relatively common condition in the
patients seeking care from general dentists; pain in the
muscles and temporomandibular joints was found as
frequently as that in the teeth and surrounding tissues.
Dental records of orofacial pain during the past 12
months estimated that 1 in every 6 patients experienced
pain in the orofacial tissues. n
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eTABLE 1

Prevalence of musculoligamentous and dentoalveolar pain according
to dentist characteristics.
DENTIST CHARACTERISTIC N [ 1,639 MUSCULOLIGMENTOUS

PAIN
DENTOALVELOAR PAIN

% 95% CI* P % 95% CI P

Age, y

.853 .038
< 31 67 5.7 0.0-12.4 20.0 6.6-33.4
31-40 325 5.8 2.3-9.3 10.6 5.7-15.5
> 40 1,247 6.9 4.3-9.4 8.1 5.8-10.4

Sex
.628 .849Female 192 7.7 2.9-12.5 9.7 2.7-16.8

Male 1,447 6.4 4.2-8.7 9.0 6.8-11.2

Race or Ethnicity

.061 .757
Non-Hispanic white 137 5.9 3.4-8.4 9.1 6.7-11.5
Other 1,258 10.2 5.2-15.2 9.8 3.8-15.8
Unreported 244 6.5 1.8-11.1 7.9 2.9-12.9

Time of Practice, y
.672 .184< 21 706 6.1 3.9-8.3 10.7 7.2-14.3

21þ 933 6.9 3.7-10.2 7.9 5.4-10.4

Practice Type
.718 < .0001Private 1,572 6.6 4.4-8.8 8.6 6.5-10.8

Community-based public clinic 67 5.8 2.5-9.1 20.3 12.9-27.7

No. of Dentists in Practice
.663 .2991 1,297 6.4 3.8-9.0 8.5 6.2-10.9

> 1 342 7.2 5.1-9.4 11.3 6.3-16.2

Days in Practice per wk
.585 .405< 4 116 5.1 0.2-10.1 12.8 2.2-23.4

4þ 1,523 6.7 4.5-8.9 8.8 6.7-11.0

Patients per wk

.874 .086
< 51 53 6.2 2.5-9.8 10.9 7.4-14.4
51þ 813 5.8 4.0-7.6 7.4 5.0-9.8
Unreported 773 24.5 19.8-29.2 7.5 0.0-16.2

Community Type

.591 .992
Urban or suburban 472 6.9 3.9-9.9 9.4 6.5-12.4
Rural 1,057 5.8 3.2-8.3 9.3 6.2-12.3
Unreported 110 7.3 1.3-13.2 5.5 2.0-8.9

Practice Location

.223 .256

Washington 715 5.8 3.3-8.3 7.4 4.3-10.5
Oregon 358 6.3 3.4-9.1 9.3 4.2-14.3
Utah 209 5.5 1.7-9.3 9.2 4.6-13.7
Idaho 226 12.1 1.2-23.0 10.4 5.8-15.0
Montana 131 3.8 0.0-8.4 15.9 6.7-25.1

* CI: Confidence interval.
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eTABLE 2

Prevalence ratios of musculoligamentous
pain with dentist characteristics.
DENTIST CHARACTERISTIC CRUDE

ANALYSIS
ADJUSTED
ANALYSIS

PR* 95% CI† PR‡ 95% CI

Age (Reference, < 31 y), y
31-40 0.98 0.3-3.6
> 40 1.17 0.4-3.9

Sex
Male 0.84 0.4-1.7

Ethnicity
Other than Non-Hispanic white 1.79§ 1.0-3.3 1.72 0.9-3.2

Experience
21þ y of practice 1.14 0.6-2.0

Practice Type
Community-based public clinics 0.89 0.5-1.7
> 1 dentist in practice 1.12 0.7-1.8
4þ d of practice per wk 1.32 0.5-3.6
51þ patients per wk 0.95 0.5-1.8

Practice Location
Rural 0.85 0.5-1.6
Oregon 1.09 0.6-2.0 0.95 0.6-1.6
Utah 0.98 0.5-2.1 0.85 0.3-2.1
Idaho 2.11§ 0.8-5.6 2.28 0.8-6.4
Montana 0.65 0.2-2.3 0.40 0.1-2.2

* PR: Prevalence ratio.
† CI: Confidence interval.
‡ Variables included in multiple regression model if P < .2 in bivariate analysis.
§ P < .05.
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eTABLE 3

Prevalence ratios of dentoalveolar
pain with dentist characteristics.
DENTIST CHARACTERISTIC CRUDE

ANALYSIS
ADJUSTED
ANALYSIS

PR* 95% CI† PR‡ 95% CI

Age (Reference, < 31 y)
31-40 y 0.52§ 0.2-1.1 0.56 0.2-1.5
> 40 y 0.40§ 0.2-0.8 0.62 0.2-1.8

Sex
Male dentist 0.93 0.4-2.0

Ethnicity
Other than non-Hispanic white 1.11 0.6-2.2

Experience
21þ y of practice 0.74§ 0.5-1.2 1.08 0.6-1.9

Practice Type
Community-based public clinics 2.38§ 1.6-3.6 2.15§ 1.2-3.7
>1 dentist in practice 1.31 0.8-2.2
4þ d of practice per wk 0.70 0.3-1.6
51þ patients per wk 0.68§ 0.4-1.1 0.65§ 0.4-1.0

Practice Location
Rural 1.00 0.6-1.6
Oregon 1.28 0.7-2.5 1.21 0.7-2.1
Utah 1.29 0.7-2.5 1.11 0.6-1.9
Idaho 1.43 0.8-2.6 1.74§ 1.0-3.0
Montana 2.16§ 1.1-4.4 1.88 0.9-4.0

* PR: Prevalence ratio.
† CI: Confidence interval.
‡ Variables included in multiple regression model if P < .2 in bivariate

analysis.
§ P < .05.
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