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Aims: (1) To determine the prevalence of temporomandibular disorder
(TMD)–pain complaints in the general Dutch population; (2) to investigate its
relationship with age, sex, educational attainment, and country of birth; (3)
to determine its association with other pain complaints; and (4) to determine
whether there are TMD subgroups (ie, with regard to their sociodemographic
variables) that are more vulnerable for comorbid pain complaints. Methods:
Data from two large-scale population studies were available: 975 randomly
selected adults, who were interviewed by an examiner from the Institute for
Applied Scientific Research (TNO), and 11,948 adults who were registered in
the Netherlands Twin Register and responded to a survey questionnaire. Chisquared tests and regression analyses were used to determine whether there
were any associations between the presence of TMD pain and the various
sociodemographic or comorbid variables. Results: The prevalence of TMDpain complaints was 7.2% to 8.0%, and around twice as high in women than in
men. The results were inconclusive for association with age, and no evidence
was found for an association with country of birth or educational attainment.
TMD-pain complaints were strongly related to the presence of other pain
complaints. Interestingly, the number of reported comorbid complaints was
related to all of the studied sociodemographic variables. Conclusion: In the
general Dutch population, women more often report TMD-pain complaints
than men, and patients with TMD-pain complaints more often show other
pain complaints than persons without TMD pain. In contrast to common
beliefs, no clear association with age was found. Furthermore, widespread
pain complaints were more common in non-native Dutch and lower-educated
females. J Oral Facial Pain Headache 2015;29:51–59. doi: 1011607/ofph.1324
Key words: pain comorbidity, prevalence, sociodemographic variables,
temporomandibular-pain complaints

P

ain from the masticatory structures, such as temporomandibular disorder (TMD) pain, is the most common source of chronic pain in the orofacial region.1 Similar to other chronic pain
states, it is known to impair physical function2 and is associated
with psychological problems, such as depression and anxiety.3 In
addition, TMD pain may result in diminished quality of life,4,5 costly
treatments, and reduced productivity.6
For good health-care policies, epidemiologic data on the prevalence of specific pain disorders should be supplemented with
information on the severity of the complaints (eg, in terms of its
perseverance and association with other disorders). TMD pain is
often assumed to be most prevalent in women in their early adulthood,7 even though empirical findings on age and sex are inconsistent.8,9 For patients with chronic TMD, associations with other
pain complaints, such as neck pain and headaches, have frequently
been reported.10–12 However, these data are largely based on patient samples from secondary care clinics with relatively severe pain
complaints, and they may not be representative of TMD pain patients in the general population. Moreover, while there is evidence
for social and ethnic disparities in pain experiences for many health
conditions,13 such differences in TMD patients have not been well
documented.9
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Therefore, the aims of this study were to (1) determine the prevalence of TMD-pain complaints in the
general Dutch population; (2) investigate its relationship with age, sex, educational attainment, and country of birth; (3) determine its association with other
pain complaints; and (4) determine whether there
are TMD subgroups (ie, with regard to their sociodemographic variables) that are more vulnerable for
comorbid pain complaints.

Materials and Methods
The data presented in this article were derived from
two independent large-scale study population-based
cohorts. The first population sample consisted of a
random selection of persons from the general population, aged 25 to 74, as included in the databank
available from the Institute for Applied Scientific
Research (TNO). The second sample consisted of
adult participants registered with the Netherlands
Twin Register (NTR: www.tweelingenregister.org).
Sample 1—TNO
As part of a continuing epidemiologic study of the
general Dutch population, in 2007, a dental survey
was performed among the population of the city
of ‘s Hertogenbosch, The Netherlands. This population is considered representative of the general
Dutch population in terms of age distribution, family
composition, percentage of non-Dutch inhabitants,
and oral health.14 The predominant health insurance
company in ‘s Hertogenbosch (VGZ-IZA) provided
contact information of a random selection of 6,750
persons from its database. From this group, a random subgroup of 1,356 persons was selected and
informed about the study by letter. In this letter, it
was indicated that they could expect a home visit by a trained interviewer of TNO within the next
couple of weeks, and that they were invited for a
subsequent clinical examination in a mobile oral
health facility (dental van). In case the selected person was not at home at three different home visits
or did not wish to participate, a substitute person
was selected (matched for age, gender, and type
of insurance—as indicator for socioeconomic status). After 14 rounds of selecting substitute persons, recruitment was stopped. At that time point,
4,533 persons, aged 25 to 74 years, were selected
for possible participation in the study and informed
by letter. The interviewer was able to contact 2,395
persons, and 1,622 persons were willing to participate in the interview (response rate: 68%). Reasons
for not participating were “not interested” (50%),
“no time” (39%), or “other reasons” (31%) (multiple answers possible). From the nonresponders
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(n = 773), 32% (n = 246) were willing to answer
a short nonrespondent questionnaire. A nonparticipation analysis revealed that responders were higher educated (highly educated responders: 43%;
highly educated nonresponders: 31%; χ2=10.10;
df = 1; P = .001). No differences between responders and nonresponders were found regarding age,
sex, and ethnicity.
Measures in the TNO Sample
During the home interview, a wide range of variables
was collected, of which the following were used in
this study:
Sociodemographic characteristics
•
•
•
•

Age (stratified as 25 to 34 years, 35 to 44 years,
45 to 54 years, 55 to 64 years, and 65 to 74
years).
Sex (male/female).
Country of birth (non-native Dutch/native Dutch)
based on the participant’s country of birth (The
Netherlands versus any other country).
Educational attainment (low/high); education
was regarded “high” when at least a higher-level
general secondary education (HAVO) or tertiary
school (ie, vocational college or university) was
completed. All other education was defined as
low education.

TMD-pain complaints
After the interview, persons with a natural dentition (ie,
at least one natural tooth, n = 1,407) were invited to
participate in a subsequent clinical assessment in the
dental van, which was performed by a dental examiner. From the dentate responders, 975 (69%) attended
the van. Their mean age was 47.5 years (SD = 12.5),
and 54% were female. During the clinical assessment,
the condition of the natural teeth and surrounding soft
tissues was checked, and the presence and type of
prosthodontic appliances were noted (for more details, see Visscher et al15). In addition, the following
questions about temporomandibular pain were asked:
•

•
•

Have you experienced pain, at least now and
then, in the region of your temporomandibular
joint or masticatory muscles when you open your
mouth widely? (no/yes)
Have you experienced pain, at least now and then,
in the region of your temporomandibular joint or
masticatory muscles while chewing? (no/yes)
Have you experienced, at least now and then,
pain in the region of your temporomandibular
joint or masticatory muscles during other
mandibular movements? (no/yes)
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The dentists performing the clinical assessment
pointed toward the areas of interest (being the masticatory muscles and the temporomandibular joints)
and explained to the patient that if they had only experienced pain occasionally, it was not considered
relevant. No additional TMD examinations (such as palpation tests) were performed. However, when the pain
complaints appeared to relate to a dental problem,
the patient was informed that this pain was not considered relevant for the TMD-pain questions. Patients
were classified as suffering from a TMD-pain complaint when at least one of the three questions was
answered positively.
The ethics committee of the Leiden University
Medical Center concluded that no formal application was needed for approval of the study because
the procedures were harmless. The TNO study was
performed in accordance with the ethical standards
laid down in the 1964 Declaration of Helsinki and its
later amendments. All persons gave their informed
consent prior to their inclusion in the study, and the
study was registered at the Dutch Data Protection
Authority (no. m 1313002).
Sample 2—NTR
The second sample consisted of adult twins and
their family members registered in the NTR.16 Since
1991, every 2 to 3 years the adult participants of the
NTR are invited to participate in a survey on physical and mental health, lifestyle, and personality. As
part of this continuing study, between January 2011
and February 2012 participants received a written
invitation to participate in a web-based survey that
included questions regarding pain complaints (the
ninth wave of questionnaire research, or “Survey 9”).
A hard-copy version of the questionnaire was available on request. If subjects did not complete the
questionnaire within a few months after the invitation
was sent, they received a written reminder. When
necessary, a second reminder was sent. In July 2012,
a general reminder was sent to selected groups of
participants: an email was sent to those participants
who had provided the NTR with their email address,
and a reminder was sent to twins whose co-twin had
already completed the questionnaire. Finally, a selection of participants who had not completed the
questionnaire after the reminders were contacted by
telephone, prioritizing participants who had previously supplied DNA samples to the NTR, or participants
whose co-twin had completed the survey.
From the total number of 27,892 persons who
were invited to participate, 11,948 persons responded
(response rate: 43%), comparable to previous studies
in the adult NTR sample.16 Of them, 6 persons were
excluded because they were under 18 years of age,
and another 294 persons were excluded because they

did not fill in the TMD-pain question. The remaining
subjects (n = 11,648, of 5,276 families) had a mean
age (SD) of 44 (16) years (age range 18 to 100 years),
and 62% were female.
Measures in the NTR Sample
The survey included questions about age and sex.
Information regarding the participant’s country of
birth and level of education was available from previous questionnaire surveys that were sent to the participants of the NTR.16
Sociodemographic characteristics
•
•
•
•

Age (stratified as 18 to 25 years, 25 to 34 years,
35 to 44 years, 45 to 54 years, 55 to 64 years,
65 to 74 years, > 74 years)
Sex (male/female)
Country of birth (non-native Dutch/native Dutch)
Educational attainment (low/high)

TMD-pain and other pain complaints
The NTR survey also included questions about pain
complaints. Participants were asked to report on a
variety of pain complaints. The stem of the question
was: “In the last year, did you experience …”. The
questions ended with:
a)
b)
c)
d)
e)
f)
g)
h)

i)

back ache
neck ache
headache or migraine
pain in abdomen or stomach
pain in the joints (of arms, hands, legs or feet)
pain on the chest
toothache
pain in the face (eg, cheeks, temples, or jaw
joints) [from here on referred to as TMD-pain
complaints]
pain somewhere else: .......... [free text box]

Response options were “no”; “yes, occasionally”; and “yes, a lot of the time.” When a participant rated positive on a pain question (ie, “yes,
occasionally” or “yes, a lot of the time”), a follow-up question appeared to inquire about the
cause of that pain (free text answer). Afterwards,
these free text answers were screened to exclude
apparent false-positive answers to the pain questions. For the TMD-pain question (question h),
reasons to recode a positive answer into a negative answer were: dental pain, neurologic pain, and
pain due to a cerebrovascular incident or disease
(n = 149, 1.4% of the total sample). If recoding led to
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loss of information (ie, when the recoded pain complaint was not already covered by one of the other
pain questions), question i (pain somewhere else)
was recoded into “yes, occasionally” or “yes, a lot
of the time” (according to the response option provided by the participant). The NTR survey was approved by the Medical Ethics Committee of the VU
University Medical Center Amsterdam (nr. 2010/130)
and followed the ethical standards of the 1964
Declaration of Helsinki and its later amendments.
All participants gave their informed consent prior to
their inclusion in the study.
Statistical Analyses
Descriptive statistics were produced using SPSS
21.0 (IBM, 2012). First, for both population samples, the prevalence of TMD-pain complaints was
determined for the total sample, and for subsamples
stratified by sex, age, ethnicity, and educational attainment. For this analysis, the NTR data on TMD
pain complaints were dichotomized into “no-TMD
pain” and “TMD pain” (“occasionally” and “a lot
of the time” combined). For the TNO sample, chisquared tests were used to determine whether there
were any associations between the prevalence of
TMD pain and the various sociodemographic variables (in SPSS 21.0). To correct for the non-independence of data derived from family members
in the NTR sample, NTR-group differences were
tested with logistic regression analyses in STATA
12.1 (StataCorp), using a robust variance estimator
and including family identification (ID) as a cluster
variable.
Second, and only for the NTR sample, prevalence data of the various other pain conditions in the
patients with TMD-pain complaints were presented.
Data on the presence of the various pain disorders
were dichotomized into “no” or “yes” (“occasionally”
and “a lot of the time” combined). Additionally, a new
variable was calculated, called “any comorbid pain.”
This variable was scored as “no” when no other pain
complaints were reported, or as “yes” when at least
one of the other pain questions (ie, excluding the
TMD-pain question) was rated as “occasionally” or
“a lot of the time.” Logistic regression analyses, using a robust variance estimator and including family ID as a cluster variable, were used to test for an
association between the various pain disorders and
the frequency of TMD pain complaints (STATA 12.1).
Third, a hierarchical linear regression analysis
was performed with the total number of comorbid
pain complaints as the outcome measure, the frequency of TMD pain complaints (no, occasionally, a
lot of the time) as the main predictor (entered in block
1), and age, sex, ethnicity, and educational attainment as potential covariates (entered in block 2). The
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“total comorbid pain” variable represents the sum
of the dichotomized pain variables, excluding TMD
pain (range: 0 to 8). Also for this analysis, the robust
variance estimator and family ID as a cluster variable
were used (STATA 12.1). The assumptions for linearity of the regression analysis (linear relation of residuals, normal distribution of the residuals, and equal
standard deviations of the residuals) were confirmed
by inspection of the “normal P-P plot of regression
standardized residual” and of the “scatterplot of the
standardized residuals and the standardized predicted values.”
To correct for multiple testing, Holm’s Bonferroni
procedure was used.17 The Bonferroni corrected P
values are presented, and α =.05 was considered to
reflect statistical significance.

Results
Association Between TMD-Pain Complaints
and Sociodemographic Variables
Table 1 shows the prevalence of TMD-pain complaints in various subsamples from the two populations. The overall prevalence of TMD-pain complaints
in both study populations was comparable: 7.2% and
8.0%. In both samples, women more frequently reported complaints of TMD pain than men, although
the difference was only significant in the NTR sample (OR = 2.2, P < .001). While in the TNO sample
an association between age and the prevalence of
TMD-pain complaints was found (it was highest in
young adults and decreased with increasing age; linear-by-linear association χ2 = 7.75, df = 1, P = .020),
this could not be confirmed in the NTR sample. No
associations were found between TMD-pain complaints and ethnicity or educational attainment (see
Table 1).
Association Between TMD-Pain Complaints
and Other Pain Complaints
Table 2 presents the prevalence of the various pain
complaints, other than TMD pain, in the NTR sample.
The most prevalent pain disorders were back pain,
neck pain, joint pain, and headache. For all pain complaints, the prevalence was higher in patients with
TMD-pain complaints as compared to those without TMD-pain complaints (OR = 2.0–3.7; P < .001).
Moreover, all of the participants with frequent TMDpain complaints (“a lot of the time”) had at least one
pain complaint elsewhere (“any comorbid pain,” see
Table 2).
The total number of comorbid pain complaints
ranged from 0 to 8. In Table 3, the mean number of
comorbid pain disorders is presented, stratified by
TMD-pain complaints, sex, age, educational attain-
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Table 1  Prevalence of TMD-Pain Complaints in the Two Study Samples, and Stratified for the
Various Sociodemographic Variables
Sample 1 (TNO)
TMD pain
n
% (95% CI)

n

Sample 2 (NTR)
TMD pain
n
% (95% CI)

Group diffa
(P)

n

NA

11,648

Total study population

975

78
8.0% (6.5–9.9%)

Sex
Female

524

Male

451

50
9.6% (7.4–12.4%)
28
6.2% (4.3–8.8%)

Age (y)
18–24

NA

NA

2,135

25–34

179

1,469

35–44

232

45–54

272

55–64

190

65-74

102

> 75

NA

21
11.8% (7.7–17.4%)
21
9.1% (6.0–13.5%)
22
8.1% (5.4–12.0%)
10
5.3% (2.9–9.5%)
4
4.0% (1.6–9.8%)
NA

Missing
Country of birth
Native Dutch
Non-native Dutch

840
7.2% (6.7-7.7%)

.168

NA
< .001

7,183

647
9.0% (8.4-9.7%)
193
4.3% (3.7-4.9%)

4,465
.020

Educational attainment
High
463
Low

Group diffb
(P)

.756
154
7.2% (6.2-8.4%)
102
6.9% (5.7-8.3%)
165
7.1% (6.1-8.2%)
186
8.1% (7.1-9.3%)
162
7.1% (6.1-8.3%)
58
6.0% (4.7-7.7%)
13
7.7% (4.6-12.7%)

2,318
2,306
2,278
974
168
.914

41
8.9% (6.6–11.8%)
37
7.6% (5.6–10.3%)
NA

491
21

.288
6,715

465
6.9% (6.3-7.5%)
137
8.0% (6.8-9.4%)
NA

1,720
3,213
.638

1

843

69
8.2% (6.5–10.3%)

10,458

129

9
7.0% (3.7–12.8%)
NA

221

Missing

3

746
7.1% (6.6-7.6%)
18
8.1% (5.2-12.5%)
NA

968

Differences between groups in the TNO sample were analyzed with χ2 tests.
b
Differences between groups in the NTR sample were analyzed with logistic regression analyses.
NA = not applicable; 95% CI = 95% confidence interval; P = corrected P value (according to Holm’s Bonferroni correction).
a

Table 2  Prevalence of Comorbid Pain Complaints in Participants of the NTR Sample
n

No
TMD pain

Occasional
TMD pain

TMD pain a
lot of the time

OR (95% CI)

P

Back pain

11,610

57.6%

75.0%

86.2%

2.2 (1.9-2.6)

< .001

Neck pain

11,590

39.0%

71.2%

85.1%

3.7 (3.2-4.3)

< .001

Headache

11,587

52.1%

81.2%

75.5%

3.1 (2.6-3.7)

< .001

Pain complaint

Pain in abdomen or stomach

11,551

32.7%

59.2%

57.1%

2.5 (2.2-2.8)

< .001

Joint pain

11,620

40.9%

63.6%

73.7%

2.4 (2.1-2.7)

< .001

Chest pain

11,601

10.6%

27.5%

31.6%

2.6 (2.3-3.0)

< .001

Toothache

11,579

11.9%

24.7%

22.3%

2.0 (1.7-2.3)

< .001

Pain elsewhere

11,225

14.3%

33.1%

29.2%

2.3 (2.0-2.7)

< .001

Any comorbid pain

11,605

88.5%

98.9%

100.0%

12.1 (6.1-24.2)

< .001

OR = odds ratio (from logistic regression analysis); 95% CI = 95% confidence interval; P = corrected P value (according to Holm’s Bonferroni correction).
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Table 3  Hierarchical Linear Regression Analysis for the
Other (Comorbid) Pain Disorders in Participants of
the NTR Sample*
Other pain disorders
Mean (SD)
Block 1
TMD pain
  No pain
  Occasionally
   A lot of the time
Block 2
TMD pain
  No pain
  Occasionally
   A lot of the time
Sex
  Male
  Female
Age
  18–24
  25–34
  35–44
  45–54
  55–64
  65–74
  > 75
Educational attainment
  Low
  High
Country of birth
  Native Dutch
  Non-native Dutch

b

P

1.5

< .001

1.4

< .001

0.7

< .001

Model
R2

P

0.06

< .001

0.10

< .001

2.5 (1.7)
4.3 (1.8)
4.6 (1.8)

2.5 (1.7)
4.3 (1.8)
4.6 (1.8)
2.2 (1.7)
3.0 (1.7)
0.03

.023

-0.19

< .001

0.34

.005

2.6 (1.8)
2.6 (1.7)
2.6 (1.7)
2.8 (1.8)
2.7 (1.7)
2.6 (1.7)
2.5 (1.8)
2.9 (1.8)
2.6 (1.7)
2.7 (1.7)
3.0 (1.8)

*Due to missing data on comorbid pain, educational attainment, and country of birth, the
number of subjects included in the analysis is 7,454.
b = regression coefficient; R2 = explained variance of the regression model; P = corrected P
value (according to Holm’s Bonferroni correction).

ment, and ethnicity. The hierarchical regression analysis shows that
the number of comorbid disorders was not only associated with the
frequency of the TMD-pain complaint, but also (and independently)
with sex, educational attainment, and ethnicity. For age, a borderline
significant association with the number of comorbid disorders was
found.

Discussion
The data from this epidemiologic study were derived from two large
and independent study samples, with quite different study designs.
Information on TMD-pain complaints was gathered during an interview in the TNO sample, whereas questionnaires were used in the
NTR sample. Also, the precise formulation of the TMD-pain questions
and response options was different. In both approaches, however, a
comparable description of the pain location was used (temporomandibular joint and masticatory muscles versus jaw joint, cheeks, and
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temples). In addition, the three-value response of the NTR sample was recoded
into a yes (ie, “occasionally” and “a lot
of the time” combined) or no outcome,
which improves the comparability with
the TNO sample (where yes stands for
“at least now and then”). Moreover, in
both studies, special attention was given to the exclusion of dental pain (as
the most frequent cause of orofacial
pain) from the TMD-pain classification.
Since TMD pain is the second most
frequent cause of orofacial pain,7 and
other causes (such as neuropathic injury or malignancies) present quite differently and are quite rare, the authors
are confident that most, if not all, cases
indeed suffered from a TMD complaint.
The overall prevalence of TMD-pain
complaints in the two study populations was almost equivalent (7.2% and
8.0%) and quite comparable to that reported in other samples from the general population.8,18 Together with the
above-described arguments for comparability, this supports the assumption
that the same construct (ie, TMD pain)
was measured with the two different
approaches.
Sex Difference
Up to 90% of patients attending TMD
pain clinics are women.19 Interestingly,
TMD-pain prevalence studies in the
general population usually report much
smaller differences between men and
women compared to studies in clinical samples. Women are usually found
to report TMD pain twice as often as
men.8,19,20 Also in the present study,
TMD-pain complaints were 1.5 to 2
times more common in women as in
men. There are several possible reasons for the higher prevalence of TMD
pain in women, including sex-specific differences in pain perception. For
example, experimental studies have
shown that women report more pronounced pain responses to noxious
stimuli than men.21–24 Experimentally
evoked pain also persists longer25 and
leads to more temporal summation26,27
in women. Still, the large discrepancy in the reported sex difference between population studies and studies
from clinical samples suggests that
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it is not only the perception of pain that leads to the
higher level of care-seeking in women. This increased
care-seeking behavior in female TMD-pain patients
seems to be related in part to fear of movement: A
recent study found that, independent of pain intensity,
high levels of pain-related fear of movement were a
predictor for care-seeking in women but not in men.28
Apparently, women not only experience their pain differently from men, but also appreciate their pain in a
different way, which leads to a higher use of the health
care system.
Age Distribution
TMD pain is often assumed to be most prevalent in
young and middle-aged adults.7 However, the scientific evidence for this assumption is inconsistent.29
An often-cited review states that TMD pain usually
declines in frequency after age 45 to 50.18 However,
the reported differences in prevalence rates of various age groups, as reported in the papers included
in that review, were usually quite small (for example,
in one of the included studies: 8.3% in people < 45
years versus 7.2% in people > 45 years) and not tested for statistical significance.18 A more recent, large
population study in the United States showed that
the prevalence of self-reported TMD pain in white
women increased up to the age of 40 and then decreased, while in Hispanic and black women, TMDpain prevalence increased up to the age of 60. For
men, smaller age differences were found.30
In the present study, the findings for the prevalence of TMD-pain complaints in different age groups
were inconsistent. In the TNO sample, the youngest
age group (25 to 34 years) had the highest report of
TMD pain, and a decrease in the prevalence of the
pain complaints was found with increasing age. In
the NTR sample, however, a quite stable pattern of
TMD-pain complaints was seen over the various age
groups. Also a multivariate analysis with age, sex, ethnicity, and education did not reveal any relationship
between the various sociodemographic variables and
age, which could account for the lack of association
between age and the prevalence of TMD pain (data
not presented). Hence, there is insufficient evidence
for an association between age and TMD pain.
Country of Birth and Educational Attainment
In general, the experience of pain is not uniformly
distributed across ethnic subgroups.31 For example,
results from a large population study indicated that
African Americans and Hispanic whites were more
likely than non-Hispanic whites to report severe pain.32
Comparable disparities in the prevalence of pain have
been described for subgroups with different socioeconomic status. For instance, in headache patients,
lower socioeconomic status has been associated with

higher pain prevalence.33 Even though socioeconomic
status and ethnic background are intercorrelated,34 in
an analysis of covariance controlling for pain duration
and education, African American chronic-pain patients reported higher levels of pain unpleasantness
and emotional responses to pain and pain behavior,
but not pain intensity, than whites.35 Contrary to these
findings, a review on neck pain in the general population found no sound evidence for an association between musculoskeletal pain and ethnicity.36
Much less has been reported on the possible relationship between ethnicity, socioeconomic status,
and the presence of TMD-pain complaints. An epidemiologic survey in the general population found no
association between educational attainment (college
graduate) and the prevalence of orofacial pain.37 In
a Dutch study of TMD patients, no association was
found between ethnic background and TMD pain,
even though non-Western TMD patients had higher scores on psychologic factors, such as painrelated disability and depression.38 Surprisingly, in a
more recent population study in the United States,
a higher prevalence of TMD complaints was reported by Caucasians as compared to ethnic minorities
(Hispanics and African-Americans).39 In the present
study, for both study samples, no association between the prevalence of TMD-pain complaints and
country of birth was found, nor was there any association with educational attainment. Perhaps differences in the definitions of ethnicity applied may account
for the various study outcomes. In the present study,
the country of birth of the participant was used, and
thereby represented whether the participant had
moved to a new country. In the previous Dutch study,
a slightly different approach was used: ethnic background was not only rated based on the country of
birth of the TMD patients, but also on that of their
parents.38 In both studies, however, no association
with the presence of TMD pain was found. In the
US sample (where they did find an association with
the prevalence of TMD complaints), the racial background of the participants, not the country of birth,
was used.39 Dutch inhabitants are a very heterogeneous group with respect to their racial background.
So, taken together, these findings might indicate that
psychosocial or environmental factors that are associated with moving to another country (non-natives)
are less important predictors of TMD pain than racial factors. At the same time, it is important to note
that the ethnic disparities reported for the US sample
were found only for TMD-pain complaints, not for other pain complaints such as back pain or neck pain.39
Other Pain Complaints (Comorbidity)
A strong association between TMD pain and all other
painful conditions was found. Persons with mild TMD
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pain showed approximately 1.5 times more comorbid pain complaints than persons without TMD pain
(Table 3), whereas persons with severe TMD-pain
complaints showed approximately twice as many
comorbid pain complaints. These results are in line
with earlier findings in samples of TMD patients40,41
and population-based studies.41–43 The hierarchical
regression analysis showed that the association between TMD pain and comorbidity was independent of
the influence of sex, age, educational attainment, and
ethnicity. The analysis also revealed that the number
of reported comorbid pain complaints was associated with each of the sociodemographic variables,
even though the association with age was weak. In
other words, lower-educated females, not born in The
Netherlands, and with more frequent TMD-pain complaints, had the highest risk of suffering from more
widespread pain complaints. These results are in
line with and expand upon earlier findings in a Dutch
sample of TMD patients, that non-native non-Western patients, independent of their socioeconomic
background, show more signs of somatization.38
The associations between TMD-pain complaints
and the sociodemographic variables pose an interesting question: Is TMD pain a different type of disorder
as compared to the other pain complaints studied? Or
is not the location of pain, but merely the spreading of
pain related to the sociodemographic characteristics
of the patients? Further analyses of the current data
are planned to disentangle the association between
specific pain complaints and the sociodemographic
variables.

Conclusions
The prevalence of TMD-pain complaints in the general Dutch population was 7.2% to 8.0%, and approximately twice as high in women as in men. In contrast
to common beliefs, no clear association with age was
found. In addition, no evidence was found for an association between TMD-pain complaints and country
of birth or educational attainment. A strong association was found between TMD-pain complaints and
the prevalence of other pain complaints. Furthermore,
widespread pain complaints were more common in
non-native Dutch and lower-educated females.
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