
Temporomandibular Joint and Muscle 
Disorder–type Pain in US Adults: 
The National Health Interview Survey 

Temporomandibular joint and muscle disorders (TMJMDs)
are a heterogeneous group of conditions characterized by
pain in the temporomandibular joint and/or masticatory

muscles and limited or painful jaw movements; pain is the chief
complaint in more than 97% of cases.1 Progress has been made in
diagnostic classification,2 epidemiology,3–9 and management10,11

of these conditions. TMJMD patients are predominantly women
around reproductive age.3,8,9 Most information regarding
TMJMDs comes from clinical samples from North America and
Western Europe.3–9 Those reported are often more severe cases,
with greater psychological involvement,3,12,13 which perhaps leads
to interpretations relevant mostly to individuals seeking care and
to insured Caucasians. Less is known about these conditions in
community populations of different racial or ethnic backgrounds.
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Aims: To compare prevalences of self-reported temporomandibu-
lar joint and muscle disorders (TMJMD)-type pain in the 2002 US
National Health Interview Survey (NHIS) by age and gender for
non-Hispanic whites (Caucasians) and non-Hispanic blacks
(African Americans). Methods: Data from the 2002 NHIS
included information on gender, age, race, ethnicity, education,
and TMJMD-type pain. Rao-Scott survey chi-square and survey
logistic regression analyses using sampling weights and accounting
for the complex design were used to analyze variables relating to
prevalences. Results: A total of 30,978 people, 17,498 females and
13,480 males, 20,389 non-Hispanic whites and 4,179 non-
Hispanic blacks, were included. The overall prevalence of
TMJMD-type pain was 4.6%, with 6.3% for women and 2.8%
for men. However, based on age, a significant but modest
racial/ethnic difference emerged after adjusting for socioeconomic
status. For non-Hispanic white women up to age 50, the preva-
lence was ~7% to 8%, but it decreased after age 55. Non-Hispanic
black women had much lower prevalence at younger ages (~4% at
25 to 34 years), which increased thereafter up to 55 to 64 years of
age. A similar racial pattern seemed to emerge for non-Hispanic
black men, with the lowest prevalence at ages 25 to 34 years,
while non-Hispanic white men had higher prevalences. Overall,
however, age seemed to play more of a role in women than men.
Conclusion: This is the first report of findings from a nationally
representative US sample for TMJMD-type pain by age and
race/ethnicity. TMJMD-type pain differed significantly by race,
age, and gender after adjusting for socioeconomic status. J OROFAC
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Although not adjusted for socioeconomic status
(SES) or gender, a 1993 study based on the
National Health Interview Survey (NHIS) in the
US reported a slightly lower prevalence of jaw
joint and facial (TMJMD-type) pain for African
Americans compared to Caucasians14; although
diagnoses were not confirmed clinically, the NHIS
used a reliable, valid question to assess TMJMD-
type pain.15,16 The authors’ studies of a biracial
community cohort of young women have shown
significant racial differences in TMJMDs—about
double prevalence in non-Hispanic Caucasians 
versus non-Hispanic African Americans.17,18

However, that cohort consisted of young women,
so it is necessary to determine whether those
TMJMD-type pain patterns exist in non-Hispanic
white and non-Hispanic black adults of other ages
and both genders. The aim of this investigation
was to compare prevalences of self-reported
TMJMD-type pain in the 2002 NHIS by age and
gender for non-Hispanic whites (Caucasians) and
non-Hispanic blacks (African Americans). This is
the first report of findings from a nationally repre-
sentative US sample for TMJMD-type pain by age
and race/ethnicity. 

Materials and Methods 

Data Source

The NHIS, which is 1 of the major data collection
systems of the National Center for Health
Statistics, Centers for Disease Control and
Prevention, assesses many health conditions.19 The
NHIS uses a stratified multistage probability
design. The NHIS was redesigned in 1995. The
new design included increasing the number of 
primary sampling units from 198 in 1994 to 358
in 1995, with a more complicated nonresponse
adjustment based on household screening and
oversampling of black and Hispanic persons for
more precise estimates of these groups.19

In this investigation, 2 racial/ethnic groups in
the 2002 NHIS were included: non-Hispanic
whites and non-Hispanic blacks. The NHIS pro-
vides current estimates of health and disability sta-
tus, health-related behaviors, and healthcare 
utilization. Basic health and demographic 
information, including SES and education, were
collected on all household members. Household
variables included type of living quarters, number
of families in household, and geographic region.
Person variables included gender, age, race, ethnic-
ity, and education. Additional information was

collected on 1 randomly selected adult (age 18
years or over) and 1 randomly selected child (age 0
to 17 years) per family. 

TMJMD-type Pain Instrument

Adult NHIS participants were asked the following
validated question15 for TMJMD: “During the
past 3 months, did you have facial ache or pain in
the jaw muscles or the joint in front of the ear?”
This validated question has been used extensively
in TMJMD research.1,15–18,20,21 Persons respond-
ing “yes” or “no” to this question were included
in these analyses; missing and “don’t know”
responses were excluded. Thus, this question
assessed the 3-month period prevalence of self-
reported TMJMD-type pain. 

Statistical Analyses

Prevalences and 95% confidence intervals (CIs)
were estimated with SUDAAN software (Research
Triangle Institute, Research Triangle Park, NC)
using sampling weights and accounting for the
complex design. Survey �2 tests compared gender-
and age-specific prevalences between racial/ethnic
groups. Analyses that included only non-Hispanic
whites or blacks who answered the TMJMD-type
pain question used proper sampling weights for
this subdomain. Sample survey logistic regression
accounting for the sampling weights and design
with SUDAAN assessed prevalences of TMJMD-
like pain as a function of combining age, gender,
and race/ethnicity after adjusting for SES in the
form of education. Gender � age � race/ethnicity
and age � race/ethnicity interactions assessed pos-
sible effect modification of the relationship
between race/ethnicity and prevalence by age (ie, if
racial/ethnic effects differ by age). P ≤ .05 was con-
sidered statistically significant.

Results 

The 2002 NHIS consisted of a total of 30,978 
people: 17,498 females and 13,480 males. Table 1
presents the demographic characteristics of this
sample based on age, gender, and race/ethnicity.
The racial/ethnic composition of the cohort was
20,389 non-Hispanic whites and 4,179 non-
Hispanic blacks. The first age cohort was 18 to 24
years; adults were thereafter grouped in 10-year
increments (eg, 25 to 34 years) to allow compari-
son of these findings with other studies.
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Three-month point prevalences of TMJMD-type
pain for the 2 racial/ethnic groups overall and by
gender are shown in Table 2. The overall preva-
lence of TMJMD-type pain was 4.6%. Overall,
women had significantly higher TMJMD-type pain
prevalence (6.3%) than men (2.8%) (Rao-Scott
survey chi-square P < .001), with non-Hispanic
white women having a slightly higher prevalence
compared to non-Hispanic black women (6.7% in
non-Hispanic whites versus 5.1% in non-Hispanic
blacks; Rao-Scott survey chi-square P = .014);
prevalences were not very different in men with
respect to race (3.0% in non-Hispanic whites versus
2.8% in non-Hispanic blacks; Rao-Scott survey
chi-square P = .775). 

Figure 1 graphically displays prevalences of
TMJMD-type pain in women by age group and
race/ethnicity. Interestingly, racial/ethnic differ-
ences in prevalence depended on the age group. Up
to age 50, the prevalence for non-Hispanic white
females was about 7% to 8%; after age 55, the
prevalence decreased. Non-Hispanic black women
demonstrated a different pattern: much lower
prevalence at younger ages (~4% at 25 to 34
years), but increasing prevalences thereafter up to
55 to 64 years of age. Thus, an apparent racial dif-
ference in the age effect is apparent. The preva-
lence pattern for non-Hispanic white men was sim-
ilar to that for women (although apparently
lower), showing fewer changes by age (Fig 2). 

Table 1 Selected Demographic Characteristics of the
Sample: 2002 NHIS (n = 30,978)

Variable Sample size % SE

Gender
Male 13,480 48.0 0.37
Female 17,498 52.0 0.37

Race/ethnicity
Non-Hispanic White 20,389 73.1 0.44
Hispanic 5,268 11.0 0.27
Non-Hispanic Black 4,179 11.4 0.33
Non-Hispanic Other 1,142 4.4 0.19

Age (y) 
18 to 24 3,358 13.3 0.34
25 to 34 5,863 17.9 0.27
35 to 44 6,482 21.4 0.28
45 to 54 5,472 18.9 0.29
55 to 64 3,967 12.5 0.22
65 to 74 2,957 8.6 0.20
75+ 2,879 7.4 0.19

SE = standard error. 
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Fig 1 TMJMD-type pain prevalences with 95% confi-
dence intervals based on age and race for US adult
women. NHW = non-Hispanic white; NHB = non-
Hispanic black.

Table 2 Prevalence of TMJMD-Type Pain Among 
US Adults in 2002 by Gender and Race/Ethnicity 
(n = 24,568)

Female Male Total
Race/Ethnicity % SE % SE % SE

Non-Hispanic White 6.7 0.29 3.0 0.21 4.9 0.19
Non-Hispanic Black 5.1 0.50 2.8 0.51 4.1 0.34
Combined 6.3 0.24 2.8 0.17 4.6 0.16

SE = standard error.

Table 3 Age-Specific TMJMD-type Pain Prevalence
Comparisons Between Non-Hispanic Whites and Non-
Hispanic Blacks, Adjusted for Education

Females Males
Age (y) aOR 95% CI P aOR 95% CI P

18–24 1.16 0.62–2.16 .636 1.55 0.43–5.57 .504
25–34 1.97 1.14–3.38 .015 3.67 1.26–10.7 .017
35–44 1.21 0.79–1.86 .372 1.10 0.53–2.26 .796
45–54 1.50 0.91–2.48 .112 0.56 0.29–1.10 .094
55–64 0.85 0.52–1.39 .511 0.98 0.29–3.37 .974
65–74 1.16 0.60–2.23 .657 2.97 0.41–21.6 .282
75+ 3.66 1.09–12.3 .036 – – –

aOR = adjusted odds ratio. 
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A similar racial pattern seemed to emerge for non-
Hispanic black males: the lowest prevalences were
observed at age 25 to 34 years; prevalence
increased until ages 45 to 54. Statistical analyses of
the TMJMD-type pain prevalences based on age,
gender, and race/ethnicity are presented in Table 3.
In both females and males, statistically significant
racial differences exist, mostly for 25- to 34-year-
olds and people 75+ years of age, with the non-
Hispanic whites having higher prevalences com-
pared to non-Hispanic blacks (See aORs, Table 3).
Survey logistic regression models showed highly
significant gender � race/ethnicity � age effects 
(P < .001) associated with TMJMD-type pain;
even adjusting for SES (education) did not reduce
the significance of the 3-way interaction (P <
.001). All three 2-way interactions were also sig-
nificant (P < .001), but the race/ethnicity � age �2

statistic was larger than the sex � age �2. Overall,
however, age seemed to play more of a role in
women than men (Table 3). 

Discussion 

This is the first study to report on TMJMD-type
pain, where age, gender, and race/ethnicity were
investigated on a large representative sample of the
general US population. Results showed that
regardless of gender, at young adult ages there was

a significant racial difference in TMJMD-type
pain, with non-Hispanic whites having moderately
higher prevalences than non-Hispanic blacks, after
adjusting for SES (education). Thus, these results
confirmed the previous finding of racial differences
of young women.17 Surprisingly, however, this
racial difference varied with age, with increased
prevalences in non-Hispanic blacks at older ages
(eg, 55 to 64 years versus 25 to 34 years).

This type of study has several limitations. First,
these data were obtained from a cross-sectional
study from self-reports based on questionnaires,
not based on clinical examination; thus, informa-
tion about clinical sub-types of TMJMDs was not
available. However, this self-report has been found
to be reliable and valid (sensitivity of 96% to 98%
and specificity of 83% to 90%) in adolescents,15

and a similar self-report item has been found reli-
able and valid (sensitivity of 100% and specificity
of 80%) in middle-aged adults.16 TMJMDs are a
group of heterogeneous conditions for which per-
sistent or recurrent pain of the joint and/or jaw
muscles is the chief complaint (97% of TMJMD
cases) with pain being the main reason for seeking
treatment.1 Therefore, non-pain cases such as non-
painful internal joint derangements and other non-
painful joint problems (~3% of TMJMD cases)
would likely be missed in this format. Second, the
instrument is designed to assess 3-month period
prevalence, not lifetime prevalence. The present
estimations are thus lower than lifetime or 6-
month period prevalence due to the episodic
nature of TMJMD pain.1 Third, recall bias or
unwillingness to report pain is an inherent draw-
back of this survey. Thus, these results might
underestimate the real prevalence of these condi-
tions, which would explain the somewhat lower
values compared to those previously reported in
Caucasians. However, only a cross-sectional
approach to studying the effect of age was possi-
ble, instead of a longitudinal one, which is subject
to possible cohort or secular effects. 

However, the advantages of the data far out-
weigh the limitations. The NHIS is a nationally repre-
sentative sample of US noninstitutionalized adults
with an over-representation of minority groups.
Most published epidemiologic TMJMD data from
North America are from mostly white insured
populations.3–9 Less is known about other US
racial/ethnic groups. Slightly lower prevalence of
joint and facial pain for African Americans com-
pared to Caucasians was previously reported using
NHIS data. However, that report was based on the
previous NHIS design, which did not oversample
non-Hispanic blacks and had insufficient sample
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Fig 2 TMJMD-type pain prevalences with 95% confidence
intervals based on age and race for US adult men. NHW =
non-Hispanic white; NHB = non-Hispanic black.
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size to compare racial/ethnic groups adjusted for
age.14 The authors’ previous studies17,21 of a bira-
cial community sample of young women showed
that 6-month period and lifetime prevalences of
TMJMD-type pain were about twice as high for
non-Hispanic whites compared to non-Hispanic
blacks (6-month: 13% versus 6%; lifetime: 22%
versus 12%, respectively). Non-Hispanic whites
also had significantly higher incidence and persis-
tence. These NHIS data confirmed a similar 2:1
ratio of racial prevalence in 25- to 34-year-old
non-Hispanic white women (~8%) compared to
25- to 34-year-old non-Hispanic black women
(~4%), although 3-month period prevalences were
lower than 6-month period prevalences, as
expected. 

Large differences in prevalence have been
reported among different epidemiologic studies.8,9

The causes for these study-to-study differences
were considered to be due to methodologic differ-
ences, such as lack of standardized questionnaires
and sample differences rather than the true popu-
lation differences. For example, studies using ques-
tionnaires based on TMJMD signs and symptoms
yielded much higher prevalences compared to
studies using questionnaires regarding only pain
experience. Furthermore, even for studies based on
pain, large differences were found based on the
time frame of the questionnaire items. Dworkin
and LeResche22 reported the effect of the time
interval on the prevalence of TMJMD pain in a
Caucasian population to range from 3.6% for
point prevalence (current pain) to 12% for 6-
month period prevalence to 34% for lifetime
prevalence. 

Based on a review of 6 adult white population-
based studies, the prevalence of self-reported pain
in the temporomandibular region ranged from 8%
to 15% for women and from 3% to 10% for men,
with female-to-male ratios between 1.4 and 2.6 
(ie, more common in women than men).9 Similar
gender ratios were found regardless of race (2.2 in
non-Hispanic whites and 1.8 in non-Hispanic
blacks). Thus, the NHIS data support previous
reports on white populations. 

However, most studies on Caucasian popula-
tions have reported different age-specific patterns
of TMJMD pain prevalence. They were described
either as a bell-shaped distribution, with greatest
prevalence around reproductive ages and declining
with age,4,8 or not changing much with age.23 The
variability in these results is mostly explained by
sample differences. Age- and gender-specific preva-
lences generally are considered to require relatively
large samples of more than 1,000 subjects to pro-

vide meaningful estimates.9 The NHIS sample, at
least for non-Hispanic whites, met this criterion.
However, the non-Hispanic white adult women
presented much less of a bell-shaped curve, show-
ing from 18 to 24 until 55 to 60 years old a much
less age variation, and a decline thereafter. The
bell-shaped distribution (eg, peak prevalence
around reproductive ages) findings come from
either less representative population samples4 or
clinical samples of treatment-seeking women.8,9

Perhaps the peak prevalence (12%) around repro-
ductive ages is mostly explained by an age differ-
ence in the level of perceived pain and thus treat-
ment-seeking behavior rather than a real pain
prevalence. The increasing prevalence portion may
be from puberty to adulthood, which was not an
age group in this report. Around reproductive ages
the severity of TMJMD pain may increase, increas-
ing the treatment seeking, thus explaining this
peak prevalence found in mostly insured whites. 

However, the most interesting clinical and
research finding of this study is the racial differ-
ence in the age pattern, which confirms our previ-
ous reports on young women.17 Since our impetus
for analyzing NHIS data was to use national data
to externally validate overall and racial findings in
18- to 24-year-old female National Growth and
Health Study (NGHS) participants, the first NHIS
age category was selected to correspond to that
group and 10-year ranges for subsequent age cate-
gories. However, the authors’ previous report
using wider age ranges (18 to 24, 25 to 44, 45 to
64, 65+) showed similar results24—a sensitivity
analysis of choice of age cutoffs. Therefore, not
only was it confirmed that the significant racial
difference in young adult women also extended to
young men, but we also found that the lower
prevalence of TMJMD-type pain in young non-
Hispanic black women and men appears to
increase with age. This finding is important not
only for identifying that middle-aged non-Hispanic
blacks may well experience a disparity in TMJMD
treatment, but also may shed light on the mecha-
nism and natural history of this type of pain,
which presently is not well understood. TMJMD-
type pain often co-exists with other chronic pain
conditions in other areas of the body,18,25 and pain
persistence and incidence are highly related to
other pains in the body.21 A recent report on 6,000
older (50- to 60-year-old) Swedes showed a high
(12.7%) prevalence of pain in the temporo-
mandibular joint region to be associated with
other health-related factors and dissatisfaction
with health.23 Also a recent study investigating
TMJMD pain in arthritis, osteoarthrosis, and
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fibromyalgia patients supported the view of jaw
pain as a marker for general pain increase and
symptom sensitivity.26 Taken together, increased
pain prevalence with age may be related to an
increase in other comorbid painful conditions, and
dissatisfaction with health; this may impact 1 race
more than another. It has been reported previously
that non-Hispanic black females present more gen-
eralized body pain than non-Hispanic white
females.18 Reports on racial health disparities
show non-Hispanic black females tend to have
worse health for many conditions than non-
Hispanic black males; this increases with age,
adjusting for SES.27 Since little is known about the
natural history of this type of pain, its risk factors
and how this pain may affect different racial/ethnic
groups, further explorations into this area are nec-
essary. An upcoming study combining multiple
years of NHIS data to increase sample size of
African Americans will enable the examination of
the roles of age, race, and health along with other
factors to shed more light on these issues. 
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