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Ethnic Background as a Factor in Temporomandibular
Disorder Complaints

In 1992, a standardized diagnostic procedure for temporo-
mandibular disorders (TMD) was formulated in the Research
Diagnostic Criteria (RDC/TMD).1 In the RDC/TMD, a dual-

axis diagnostic system was introduced. Axis I concerned the physi-
cal complaints, while Axis II concerned the psychological and
behavioral statuses. According to the authors, one of the issues
that RDC/TMD studies would have to address was whether this
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Aims: To examine the associations between the ethnic back-
grounds of temporomandibular disorder (TMD) patients in the
Netherlands and the level of TMD pain complaints and psycho-
logical/behavioral factors and whether these associations are influ-
enced by socioeconomic factors. Methods: A sample of 504 con-
secutive patients from a TMD clinic completed the Research
Diagnostic Criteria for TMD (RDC/TMD) Axis II questionnaire
(pain intensity, pain-related disability, somatization, depression,
ethnic background, and socioeconomic status), an oral parafunc-
tions questionnaire, and questions related to stress. Ethnic back-
ground was classified, following the method of Statistics
Netherlands (CBS), using the country of birth from subject and
both parents. This resulted in a classification into three subgroups:
Native Dutch (ND; 69.6%), Non-Native Western (NNW;
14.8%), and Non-Native Non-Western (NNNW; 15.6%).
Statistics used were chi-square, one- and two-way ANOVA, and
Kruskall-Wallis tests; for post-hoc interpretation, standardized
residual values, Bonferroni, and Mann-Whitney U tests were used.
Results: No differences in age or gender were found between the
three ethnic groups, nor were there any differences in characteris-
tic pain intensity or oral parafunctions. However, TMD patients
from the NNNW subgroup had significantly higher scores on psy-
chological factors, namely pain-related disability, disability days,
somatization, depression, and stress. These patients had a lower
incidence of employment, a lower level of education, and a lower
income level than patients from the ND and NNW ethnic back-
grounds. Analysis of variance showed no interaction effects
between ethnic background and socioeconomic factors in relation
to the psychological variables mentioned. Conclusion: Ethnic
background of TMD patients in the Netherlands is associated with
psychological factors, regardless of socioeconomic status, but not
with TMD pain complaints or oral parafunctions. J OROFAC PAIN
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standardized examination could be generalized to
nations or cultures other than the United States.
To enable clear communication and comparisons
between researchers, the RDC/TMD examination
form was translated into many languages, and 16
official translations are currently available.2 In the
RDC/TMD, it was also recommended to include
data about the demographic backgrounds of
patients, such as racial and ethnic backgrounds,
identifying different subgroups within each coun-
try. To that end, the original English (US)-lan-
guage RDC/TMD Axis II questionnaire included a
question about “the groups best representing your
race,” for which five options were available, such
as “Eskimo,” “American Indian,” or “Black.” A
second question concerned the patient’s “national
background or ancestry” (from hereon referred to
as “ethnic background”), and included eight possi-
ble answers. Examples were: “Puerto Rican,”
“Mexican,” or “Other Latin American.” The
responses to the questions about racial and ethnic
background in the original RDC/TMD question-
naire were appropriate for the population of the
US, but not for other countries. Nevertheless,
many translators have preferred to maintain the
literal translation of the official questionnaire,
although some adapted the questions to the local
situation.

Some studies have been done on the association
between racial or ethnic backgrounds of TMD
patients and their RDC/TMD Axis I and II scores.
For example, one study focused on comparing
patients from different countries with each other.3

Although few differences were found, the authors
encouraged further study “…to explore how dif-
ferences in culture, ethnicity, and related variations
in health care provision are possible factors influ-
encing the differential expression of TMD in
patients around the world.” In other studies, dif-
ferences in, eg, pain-related disability, were found
between groups with different racial4,5 or ethnic6

backgrounds. Unfortunately, the results were not
controlled for possible socioeconomic differences
between the groups, which might have influenced
or even determined the outcome, according to the
authors.

The purpose of the present study was to exam-
ine the associations between the ethnic back-
grounds of TMD patients in the Netherlands and
the level of TMD pain complaints and psychologi-
cal/behavioral factors, and whether these associa-
tions were influenced by socioeconomic factors
such as being employed, level of income, and level
of education.

Materials and Methods 

A sample of 504 consecutive patients who were
referred by their dentist to the specialized TMD
clinic of the Academic Center for Dentistry
Amsterdam (ACTA) participated in the study.
Upon entering the clinic for the first time, they
completed the Dutch version of the RDC/TMD
Axis II questionnaire,7 an oral parafunctions ques-
tionnaire,8 and a stress questionnaire. All patients
in the sample signed a statement of informed con-
sent, agreeing with the anonymous use of their
questionnaire data for research purposes. To
examine possible differences in TMD pain, along
with psychological and behavioral factors between
patients with different ethnic backgrounds, the
below-mentioned variables from the question-
naires were used.

Ethnic Background

In the culturally adapted Dutch version of the
RDC/TMD Axis II questionnaire,7 ethnic back-
ground is established following the method of
Statistics Netherlands (CBS), an organization that
collects and publishes population data for research
purposes and policy making. According to this
method, ethnic background is determined by the
country of birth of the subject, and that of his or
her mother or father, leading to the country with
which the subject has a factual affiliation. This
procedure results in a classification in three differ-
ent ethnic groups that will also be used in the pre-
sent study:

1. Native Dutch (ND): both parents were born
in the Netherlands, regardless of the country
of birth of the subject. All the other subjects
are called Non-Natives (groups 2 and 3).

2. Non-Native Western (NNW): the subject or
at least one of the parents was born in Europe
(excluding Turkey), North America, Oceania,
Indonesia, or Japan (for socioeconomic and
cultural reasons, people from Indonesia
[many of whom were born in the former
Dutch East Indies] and Japan are included).

3. Non-Native Non-Western (NNNW): includes
all other subjects; the subject or at least one par-
ent was born in Turkey, Africa, Latin America,
or Asia (Indonesia and Japan excluded). 
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Pain Intensity and Pain-Related Disability 

The RDC/TMD Axis II questionnaire consists of
questions related to the subjective experience of
pain, in terms of both the intensity of the pain
experience and the disability in daily functioning,
caused by the TMD pain.9 This leads to a classifi-
cation of patients into five pain subgroups, termed
the graded chronic pain (GCP) scale. The scale is
based on the characteristic pain intensity (CPI)
score, which may range from 0 to 100, the disabil-
ity score (0 to 100), and disability days (0 to 180).1

Since both the GCP classification and the separate
pain intensity and pain disability variables are rele-
vant for this study, all three were used to compare
scores between the ethnic groups. 

Somatization and Depression 

The RDC/TMD questionnaire also includes two
scales of the Dutch version of the Symptom
Checklist-90 (SCL-90).10 The somatization scale
consists of 12 questions that refer to physical com-
plaints the patient was distressed by during the
past week, with today included. Responses range
from not at all (1), a little (2), somewhat (3), and
rather much (4), to always (5). The total score of
the 12 items is used. The depression scale of the
SCL-90 consists of 16 questions. These are formu-
lated and rated the same way as the questions
within the somatization scale. 

Stress 

A series of seven questions address the amount of
stress experienced by the patient. They are formu-
lated as follows: “How much stress have you expe-
rienced during the past 6 months as a result of:
worries at home or in the family, worries at work
or school, financial worries, worries about social
or personal relationships, worries about health,
worries about other causes than the above, and
overall amount of stress experienced during the
past month?” These questions can all be answered
on a 5-point scale, ranging from none (0), a little
bit (1), somewhat (2), and rather much (3), to very
much (4). The total stress score is the mean of
these seven items.

Oral Parafunctions 

In the oral parafunctions questionnaire, the fre-
quency at which the subject reportedly engages in
12 different oral parafunctions is collected. These
can be rated on a 5-point scale, ranging from never

(0), sometimes (1), regularly (2), and often (3), to
always (4). The 12 oral parafunctions form three
scales with related parafunctions.8 The BRUX
scale includes bruxism: nocturnal and diurnal
clenching or grinding. The BITE scale includes bit-
ing activities: biting on nails, pens, or chewing
gum. The SOFT scale includes soft tissue activities:
biting on lips, vacuum sucking with the tongue,
playing and pushing with the tongue, and playing
with a removable or full denture. Mean scores on
each of these scales can range from 0 to 4.

Socioeconomic Factors 

To examine whether differences found in psycho-
logical and behavioral factors could be attributed
to differences in socioeconomic levels, demographic
data were collected with three questions from the
RDC/TMD questionnaire, which were adapted to
the situation in the Netherlands. One question con-
cerns having (or not having) employment: “Over
the past 2 weeks, have you worked for at least
12 hours per week, unpaid (voluntary) work
included?” The answer can be “no” or “yes.” The
other two questions concern the level of education
that the patient has completed and the gross level
of family income over the past 12 months.
Following the methods of the CBS, three different
levels of education can be selected (examples
from the Dutch educational system are offered,
varying from low to middle to high). In addition,
five different levels of income can be selected:
level 1, € 0 to € 12.499; level 2, € 12.500 to
€ 24.999; level 3, € 25.000 to € 39.999; level 4,
€ 40.000 to € 74.999; and level 5, € 75.000
or more.

Data Analysis

To compare the prevalence of the three different
ethnic patient groups with the prevalence of these
groups in the Netherlands as a whole (CBS data),
and to compare gender, GCP classification, and
socioeconomic variables between the ethnic
groups, chi-square tests were used. For post-hoc
interpretation of the cross tables, the standardized
residual values were used (values higher than |2|
indicate cells that deviate significantly). Analysis of
variance (ANOVA), with post-hoc Bonferroni
tests, was used to assess differences in age, pain
intensity and pain-related disability, somatization,
depression, and stress between the ethnic groups.
Kruskall-Wallis tests, with post-hoc Mann-
Whitney U tests, were used to compare the num-
ber of disability days and the frequency of oral
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parafunctions between the ethnic groups. To
examine possible interaction effects between ethnic
background and socioeconomic factors on psycho-
logical variables, a two-way ANOVA was used.
For all analyses, SPSS 14.0 (SPSS Inc, 2005) was
used. Probability levels of P < .05 were considered
statistically significant. 

Results

Ethnic Background

In the sample, two-thirds of the 494 TMD patients
who answered the question on ethnicity
(10 responses missing) were Native Dutch (ND);
the Non-Natives were equally divided over the
Western (NNW) and Non-Western (NNNW)
groups (see Table 1). No significant differences
were found between the three groups in male-
female ratio (�2 = 3.11, df = 2, P = .211), or in
mean age (F2,491 = 1.83, P = .161). Compared to
the population of Amsterdam, where most of the
TMD patients in this study resided, Natives were
overrepresented, while NNNW were underrepre-
sented (�2 = 98.61, df = 2, P < .001). 

Pain Intensity and Pain-Related Disability 

The distribution of patients into the five GCP sub-
groups is shown in Table 2. Differences in per-
centages of patients in GCP subgroups did not
reach statistical significance (�2 = 19.80, df = 8,
P = .120). It was also examined whether differ-
ences between ethnic groups could be found when
examining the elements of the GCP (characteristic
pain intensity, pain-related disability, and disabil-
ity days) separately (see Table 2). The results of
these analyses showed no differences in CPI scores
between the groups (F2,348 = 0.15, P = .862), but
did show significant differences in pain-related
disability scores (F2,348 = 8.73, P < .001) and dis-
ability days (Kruskal-Wallis) (�2 = 21.20, df = 2,
P < .001). Post-hoc Bonferroni and Mann-Whitney
U tests showed that these differences were found
between the NNNW group compared to the
ND and NNW groups: NNNW scored higher than
ND and NNW.

Psychological Factors and Oral Parafunctions 

The total scores of the three groups on the SCL-
90 somatization and depression scale, as well as

Table 1 Comparison of Demographic Data in Each Ethnic Group: Percentages of Subjects, Women,
and Mean Age ± Standard Deviation (10 Missing)

Total
ND NNW NNNW (n = 494) P

Subjects (%) 69.6 14.8 15.6 100
Female (%) 75.9 75.3 66.2 74.3 .211
Age (yr) 40.6 ± 14.6 43.3 ± 14.8 38.8 ± 14.2 40.7 ± 14.6 .161

Table 2 Comparison of RDC/TMD Axis II Data in Each Ethnic Group: Percentages of Patients in GCP Subgroups
(56 Missing); Mean Scores ± Standard Deviation of Characteristic Pain Intensity (CPI) (0–100),
Pain-Related Disability Score (0–100), and Disability Days (0–180)

ND NNW NNNW Total P

GCP subgroups .120
0 24.2 21.7 20.3 23.2
I 24.8 27.5 18.8 24.3
II 34.8 27.5 26.1 32.4
III 10.0 14.5 20.3 12.3
IV 6.2 8.8 14.5 7.8

Pain and disability
CPI 55.6 ± 22.6 54.7 ± 23.2 56.9 ± 22.0 55.5 ± 22.5 .862
Disability score 29.7 ± 26.9 34.5 ± 29.9 46.8 ± 29.3 33.2 ± 28.3 < .001*
Disability days  7.7 ± 25.3 10.8 ± 29.7 17.6 ± 34.4 9.8 ± 27.8 < .001*

*Post-Hoc Bonferroni: NNNW > ND and NNW.
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answers to the stress question, were compared
(see Table 3). Significant differences were found
between the three groups in somatization (F2,485 =
7.50, P = .001), depression (F2,481 = 10.17, P <
.001), and stress (F2,464 = 8.09, P < .001).
Post-hoc Bonferroni tests showed that the
NNNW subgroup had higher somatization,
depression, and stress scores than the ND and
NNW groups.

To examine possible differences between the
three groups in the frequency of oral parafunc-
tions, their mean scores on the BRUX, BITE, and
SOFT scales were compared using Kruskal-Wallis
tests. No significant differences were found
(�2 = 1.04, 0.75, and 2.90; df = 2; P = .595, .686,
and .235, respectively).

Socioeconomic Factors

The percentages of patients responding “no” to the
question “Over the past 2 weeks, have you worked
for at least 12 hours per week, unpaid (voluntary)
work included?” are shown in Table 4. Differences
between the three groups of patients were significant
(�2 = 30.49; df = 2; P < .001). NNNW patients
scored “no” more often than patients from ND and
NNW groups (standardized residual values were 3.9
and –3.2, respectively).

The percentages of patients for each level of
education are also found in Table 4. Significant
differences were found between the groups
(�2 = 20.22; df = 4; P < .001). NNNW patients
had more often a lower education (standardized
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Table 3 Psychological and Behavioral Factors for Each Subgroup: Mean Scores ± Standard Deviation of SCL-90
Somatization (12–60); Depression (16–80); Stress (0–4); Oral Parafunctions (BRUX, BITE, SOFT) (0–4)

ND NNW NNNW Total P

Psychological factors
Somatization 19.9 ± 7.8 19.2 ± 7.1 23.7 ± 9.6 20.4 ± 8.1 .001*
Depression 23.9 ± 10.4 25.1 ± 11.7 30.4 ± 14.1 25.1 ± 11.5 < .001*
Stress 0.9 ± 0.7 1.0 ± 0.9 1.4 ± 1.1 1.0 ± 0.8 < .001*

Oral parafunctions
BRUX score 1.2 ± 0.9 1.2 ± 0.9 1.1 ± 1.01 1.1 ± 0.9 .595
BITE score 0.6 ± 0.7 0.5 ± 0.6 0.6 ± 0.6 0.6 ± 0.6 .686
SOFT score 0.5 ± 0.6 0.4 ± 0.5 0.6 ± 0.9 0.5 ± 0.7 .235

*Post-Hoc Bonferroni: NNNW > ND and NNW.

Table 4 Socioeconomic Factors in Percentages for Each Subgroup: Responses to the Question Having Had Work
(Yes/No) (13 Missing:), Levels of Education (Low, Middle, High) (22 Missing), and Levels of Income
(in Euros per Year) (114 Missing)

ND NNW NNNW Total P

Having work < .001
“no” 35.2 36.1 69.3 40.5

Education level < .001*
Low 27.7 27.1 52.1 31.3
Middle 36.9 35.7 32.9 36.1
High 35.4 37.1 15.1 32.6

Income level .004†
1 20.0 13.8 22.8 19.5
2 19.3 20.7 42.1 22.8
3 27.3 29.3 21.1 26.7
4 24.0 24.1 8.8 21.8
5 9.5 12.1 5.3 9.2

*Standardized residuals: Percentage low education NNNW > ND and NNW; Percentage high education NNNW < ND and NNW. 
†Standardized residuals: Percentage income level 2 NNNW > ND and NNW; Percentage income level 4 NNNW < ND and NNW.
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residual = 3.2) and less often a higher education
(standardized residual = –2.6) than patients in the
other two groups. In addition, Table 4 shows data
on level of income (N = 390). Significant differ-
ences were found between the groups (�2 = 19.80;
df = 8; P = .004). NNNW patients had more level
2 incomes (Standardized residual = 3.0) and fewer
level 4 incomes than the other two groups. (See
Discussion for the high percentage of missing val-
ues for this variable.)

To test whether socioeconomic factors were
interacting with ethnic background, two-way uni-
variate analyses of variance were used, with one of
the three socioeconomic factors and ethnic back-
ground as independent variables, and disability,
somatization, depression, and stress as dependent
variables. Because 64% of the patients filled in
0 disability days, the number of patients in each
cell would be too small for an analysis of variance
with this variable, and this analysis was therefore
not included. While the socioeconomic variables
showed some significant relationships with the
four dependent variables (data not shown), more
important for the aim of this study was that in all
three series of analyses, the independent variables
“having work,” “level of education,” and “level of
income” had no interaction with the independent
variable “ethnic background.” Because the number
of patients in the two highest income categories
was very low, the analyses were repeated after
combining these into one high-income level. The
results were the same. In the analyses with the
independent variable “level of income,” the
P value of the main effect between ethnic back-
ground and the dependent variables increased just
above the significance threshold for “somatiza-
tion” (P = .099) and “stress” (P = .076).

Discussion 

In the GCP classification, two aspects of pain, col-
lected with three different questions, are com-
bined, leading to a classification with five sub-
groups. In the GCP classification, pain-related
disability is connected with pain intensity in such a
way that specific information about both these
variables is hidden. Since both the GCP classifica-
tion and its separate factors were relevant to the
present study, all of them were examined. After
comparing analyses using the original RDC/TMD
GCP classification with the analyses using two ele-
ments of the GCP classification separately, differ-
ences in pain-related disability between ethnic
groups could only be established with the latter

method. It may therefore be useful in future TMD
studies to examine both GCP and pain intensity
and disability separately. 

All patients completed a Dutch questionnaire.
This raises the question of whether a problem with
language, which patients from Non-Native ethnic
backgrounds could have had, was responsible for
the study’s outcomes. This might have been the
case, however, if differences had been found in all
the questions, and not just in those related to psy-
chological aspects. The three patient groups
showed no differences in their responses to ques-
tions relating to pain intensity and oral parafunc-
tions, implying that the results found could not be
attributed to a misunderstanding of the questions. 

With two-way ANOVA, it was shown that there
was no interaction effect between ethnic back-
ground and socioeconomic factors. In two out of
12 analyses, the significance value of the main
effect between ethnic background and the two
dependent variables was raised slightly above the
.05 level. This may be due to the number of miss-
ing values with the variable “level of income”
(n = 114), which raises the question whether these
missing data might have introduced some bias.
However, for the other two socioeconomic vari-
ables “having work” and “level of education,” the
significance of the main effect of ethnic back-
ground was not raised. The same result was found
for “level of income” and two of the four depen-
dent variables, “disability” and “depression.”
Therefore, the possibility of a different outcome if
the incomes of all 494 patients were known, is
likely to be negligible.

The outcome that ethnic background did not
interact with the socioeconomic factors in relation
to psychological variables does not mean that the
socioeconomic factors themselves are unrelated to
psychological factors. As mentioned in the Results
section, some of them were significantly associated
with some of the dependent variables. It means that
not having employment, or having a low level of
income and education, is also related to higher
depression, somatization, disability, and stress
scores. This study shows that, in addition, being a
NNNW patient results in having a separate risk fac-
tor above and unrelated to socioeconomic factors.

From a research point of view, it is necessary to
look critically at the formulation of questions and
categories used to collect data about racial and
ethnic background. The definitions of race and
ethnicity have been the subject of discussion.11

According to Edwards et al,12 race refers to a com-
bination of ancestry and physical characteristics,
while ethnicity refers to behavior and culture as
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well as biological and physical characteristics, thus
showing that the distinction between race and eth-
nicity is far from clear. Especially, the use of classi-
fications on the basis of racial background has
been subject of disagreement. Although racial
characteristics used to be seen mostly as based on
biological and hereditary attributes, the concept
“race” is now judged to be mainly a social con-
struct. For some, this has been an argument to
stop routinely collecting data about race in health
research, pointing out the dangers of discrimina-
tion and stereotyping13; for others, hereditary fac-
tors in the onset of certain diseases committed
them to continue the search for these racially
based factors.14 Roberts, an expert on legal
issues,15 suggested: “Thus, the legal regulation of
biomedical research should discourage or prohibit
the use of ‘race’ as a genetic or biological category,
but encourage or require the use of ‘race’ as a
socio-political category to understand and investi-
gate ways to eliminate disparities in health status,
access to health care, and medical treatment.”
These arguments point to the necessity to be care-
ful, especially with the use of terms like racial
background, to discriminate between different
TMD patient populations, and support the prefer-
ence of the Dutch translators to omit this question
in the Dutch RDC/TMD version. However,
although the definition of ethnicity seems to be less
ambiguous, as it is mostly related to groups of
people from the same area, sharing the same lan-
guage, habits, religion, and often physical charac-
teristics, critics of ethnicity research have com-
mented upon the use of ill-defined groups from
which no meaningful conclusions can be drawn.16

According to Bhopal,17 the ethnic classifications
used are often created for censuses and used for
administrative purposes, and are not designed or
validated for research purposes. He states that
researchers should pay attention to the validity
and interpretation of the categories or classifica-
tions that were developed for other objectives. A
review of 268 articles that used the keywords
“race” and “ethnicity” examined to what extent the
studies included a definition of these terms and,
more importantly, if inclusion and exclusion criteria
for racial or ethnic groups were formulated.18 This
criterion was met in only 28% of the articles. It can
be concluded that the use of ethnic background in
TMD studies is not without risks.

How do these arguments relate to the present
study? The classification of ethnic background by
the Dutch CBS, used in the Dutch translation of
the RDC/TMD questionnaire,7 has in fact been
criticized for creating seemingly clear, but

extremely large categories, and for its hidden
political and discriminatory implications.19

However, the use of the official Dutch CBS system
for classifying people according to their ethnic
background also has certain advantages. For
example, it led to clear inclusion and exclusion
criteria in this study, which made comparison
with other Dutch data possible. In this way, it
could be estimated that, since the TMD center is
situated in Amsterdam, and most of the TMD
patients in this study lived in or around
Amsterdam, the NNNW patients were under-rep-
resented compared to the ND and NNW patients.
The results of this study are comparable to a
Dutch study that proved that patterns of health
care consumption were determined by ethnic
background.20 This subject is of crucial impor-
tance. Presuming that the prevalence of TMD
symptoms is the same for people with different
ethnic backgrounds, the different uses of health
care in specialized TMD clinics needs to be stud-
ied further. Having access to health care institu-
tions is seen as an important issue in health care
studies about ethnic differences.21 Although the
ethnic background classification used in this study
can be criticized, and should certainly be
improved, it has led to some important and con-
sistent results. 

The finding that patients with different ethnic
backgrounds do not differ in TMD pain com-
plaints, but do differ on psychological factors, is
comparable to previous studies. In one study,
female African-American TMD patients scored
higher on depression and somatization than
Caucasian TMD patients.4 In another study, this
was the case for Israeli-Arabic TMD patients com-
pared to Israeli-Jewish TMD patients.6 In both
studies, no differences in TMD pain were found.
While in these studies two racial or ethnic sub-
groups were selected beforehand, in the present
study no prior selection of ethnic background was
made. All TMD patients with all possible ethnic
backgrounds participated. Even though the TMD
patient groups used in the different studies were
not comparable, the findings are for a large part
similar. While in other studies the question of
whether or not the results could be attributed to
socioeconomic factors was left unanswered, in our
study, it was established that they were not. Ethnic
background in itself, as measured by the
RDC/TMD questionnaire, is related to disability,
somatization, depression, and stress.

How to interpret these study results? The finding
that NNW patients do not differ from ND patients,
but that both score lower on psychological factors
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than NNNW patients, may suggest that it is not
having an ethnic background different from that of
ND patients, but rather having a background from
a country with a culture farther removed from the
Dutch and other Western cultures that is associ-
ated with higher scores on psychological factors.
Problems with adaptation to Dutch culture may be
a probable explanation for these differences. Since
the factors disability, depression, and somatization
have been shown to be related to poor treatment
results, an important question is whether ethnic
background, in a similar way, may also be a sepa-
rate factor related to poor treatment results. This
subject needs further study. According to Hilton,22

a reason to continue doing studies on the role of
ethnic background is that they may at least lead to
a positive effect on patient care, may help staff
awareness, and stimulate discussions about health
care needs.

The arguments described in the previous sec-
tions necessitate the improvement of research on
this topic, and of the questions leading to the clas-
sification of ethnic backgrounds. For developing a
more meaningful classification, consider asking
patients to name the country or countries that they
feel most related to, instead of basing ethnic back-
ground on country of birth alone. For further
study, which would lead to better interpretable
conclusions, larger numbers of patients should be
used. This would enable studying in more detail
TMD patients from countries that are represented
in the Netherlands in relatively large numbers,
such as people from Morocco, Turkey, Surinam,
and the Dutch Antilles, of which the CBS also has
more detailed information. In the present study,
the numbers of each of these ethnic groups were
too small for separate analysis. It would also be
useful to look critically at the formulation of the
socioeconomic questions. Although three different
socioeconomic questions were used and each
yielded the same result, the formulation of some of
these questions should perhaps be reconsidered.
For example, when local illustrations are given for
levels of education, these may be hard to under-
stand for a person who has had his or her educa-
tion in another country. The questions about level
of income and having work seem less prone to
misunderstanding. However, with the latter ques-
tion, most of the missing values (114) were noted,
showing an unwillingness by some of the patients
to reveal their incomes. 

Conclusions

TMD patients in the Netherlands, who have differ-
ent ethnic backgrounds according to questions
used in the Dutch RDC/TMD Axis II question-
naire, do not differ in the intensity of TMD pain
complaints, nor in TMD-related behavior, such as
frequency of oral parafunctions that they engage
in. Rather, ethnic background is associated with
psychological variables. TMD patients from coun-
tries farther removed from the Dutch and Western
countries have more signs of depression, somatiza-
tion, stress, and pain-related disability, indepen-
dent of having employment, level of education,
and level of income. 
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