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Aims: To compare prevalences of self-reported comorbid headache, neck, 
back, and joint pains in respondents with temporomandibular joint and 
muscle disorder (TMJMD)-type pain in the 2000–2005 US National 
Health Interview Survey (NHIS), and to analyze these self-reported pains 
by gender and age for Non-Hispanic (NH) Whites (Caucasians), His-
panics, and NH Blacks (African Americans). Methods: Data from the 
2000–2005 NHIS included information on gender, age, race, ethnicity, 
education, different common types of pain (specifically TMJMD-type, 
severe headache/migraine, neck, and low back pains), changes in health 
status, and health care utilization. Estimates and test statistics (ie, Pearson 
correlations, regressions, and logistic models) were conducted using SAS 
survey analysis and SUDAAN software that take into account the com-
plex sample design. Results: A total of 189,977 people (52% female and 
48% males, 73% NH Whites, 12% Hispanic, 11% NH Blacks, and 4% 
“Other”) were included. A total of 4.6% reported TMJMD-type pain, 
and only 0.77% overall reported it without any comorbid headache/mi-
graine, neck, or low back pains; also 59% of the TMJMD-type pain (n = 
8,964) reported ≥ two comorbid pains. Females reported more comorbid 
pain than males (odds ratio [OR] = 1.41, P < .001); Hispanic and NH 
Blacks reported more than NH Whites (OR = 1.56, P <.001; OR= 1.38, 
P <.001, respectively). In addition, 53% of those with TMJMD-type pain 
had severe headache/migraines, 54% had neck pain, 64% low back pain, 
and 62% joint pain. Differences in gender and race by age patterns were 
detected. For females, headache/migraine pain with TMJMD-type pain 
peaked around age 40 and decreased thereafter regardless of race/ethnic-
ity. Neck pain continued to increase up to about age 60, with a higher 
prevalence for Hispanic women at younger ages, and more pronounced 
in males, being the highest in the non-Whites. Low back pain was higher 
in Black and Hispanic females across the age span, and higher among 
non-White males after age 60. Joint pain demonstrated similar patterns 
by race/ethnicity, with higher rates for Black females, and increased with 
age regardless of gender. Conclusion: TMJMD-type pain was most often 
associated with other common pains, and seldom existed alone. Two or 
more comorbid pains were common. Gender, race, and age patterns for 
pains with TMJMD-type pain resembled the specific underlying comor-
bid pain. J OrOfac Pain 2011;25:190–198
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Earlier studies by the authors reported racial differences in tem-
poromandibular joint and muscle disorders (TMJMD) of young 
women, with Blacks reporting lower prevalence and incidence 

than Whites.1,2 To further investigate the racial/ethnic differences, 
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the US national Health interview Survey (nHiS) 
data pooled over a 6-year period of 2000 to 2005,3 
was analyzed. The nHiS is a nationally representa-
tive survey of health of the non-institutionalized US 
population.4 findings from this study replicated the 
earlier results on racial differences in young women; 
at younger ages, White females reported higher rates 
of TMJMD pain than Black females.5 additionally, 
it was found, however, that patterns of differences 
in these groups shifted across the adult age span so 
that in older adults, Hispanic females had higher 
TMJMD-type pain rates compared to Whites and 
Blacks.3 racial/ethnic differences by age were noted 
for other types of pain, such as neck and back pain 
and, to some degree, headaches.3   

TMJMDs have been associated with other 
chronic pains including headaches, neck back, and 
joint pain6–18 causing significant physical and psy-
chological disability19–21 and tremendous health 
care costs.22,23 a longitudinal study showed that 
comorbid pain, such as musculoskeletal pain and 
headaches, contributed significantly to the onset, 
persistence, and severity of TMJMD-type pain.24 
Since the nHiS also included data on severe head-
aches and migraine, neck pain, and low back pain, 
the present study investigated how comorbidity of 
TMJMD-type pain with each pain or the number 
of pains may differ based on age and race/ethnicity. 
The rationale for including 4 years of data on joint 
pain was based on recent findings demonstrating 
that pain in the TMJs is very commonly associated 
with other types of joint pain.16 increased joint pain 
with age (eg, due to arthritis)16,25,26 may be related to 
the observed TMJMD-type pain increasing with age, 
which may affect non-Whites differently. The large 
nHiS sample size with oversampling non-Whites 
enabled a more careful exploration of the age ef-
fects on minority populations, including Hispanics. 
Therefore, the aims of this study were to compare 
prevalences of self-reported comorbid headaches, 
neck, back, and joint pains in respondents with 
TMJMD-type pain in the 2000–2005 nHiS and to 
analyze these self-reported pains by gender and age 
for non-Hispanic Whites (caucasians), Hispanics, 
and non-Hispanic Blacks (african americans). 

Materials and Methods 

Data Source

The 2000–2005 nHiS data were pooled for these 
analyses. The nHiS is an ongoing nationwide 
household survey designed to obtain information 
on the demographic characteristics, health status, 

and health care use patterns of the US civilian non-
institutionalized population. The survey has three 
modules: a basic module, a periodic module, and 
a topical module. The basic module contains three 
components: the family core, the sample adult core, 
and the sample child core. The variables utilized for 
the present analyses were taken from the sample 
adult core. Pooling data from 2000–2005 resulted 
in an adequate sample size to allow detailed analy-
ses by gender and race/ethnicity across the adult age 
span. The response rates for the sample adult ques-
tionnaire ranged from 69% in 2005 to 74% in 2002 
and 2004.

Variable Construction

The sample adult core included information on so-
ciodemographic characteristics, health conditions 
and limitations, and health care utilization.   

Common Pain Variables. adult nHiS partici-
pants were asked a series of questions assessing ex-
periences of pains in the past 3 months. Participants 
were asked to “report pain that lasted a whole day 
or more and not to report fleeting or minor aches 
or pains.” four pains were assessed using the fol-
lowing stem: “During the past 3 months, did you 
have...”. The TMJMD-type pain question ended 
with “facial ache or pain in the jaw muscles or the 
joint in front of the ear?” This question is very simi-
lar to questions asked in other studies and exam-
ined for validity.27,28 The other three assessed pains 
were neck pain, low back pain, and severe headache 
or migraine. Joint pain was assessed with a differ-
ent question: “During the past 30 days, have you 
had any symptoms of pain, aching, or stiffness in 
or around a joint?” Joint pain was included in the 
assessment of pains for the sample from years 2002 
to 2005, when it was included in the nHiS sam-
ple adult questionnaire. Thus, the time duration for 
TMJMD-type pain, headaches, and neck and low 
back pain was 3 months, and the time frame for 
joint pain was 1 month. Persons responding “yes” 
or “no” to questions were included in these analy-
ses, excluding those with missing and “don’t know” 
responses (less than 1% of the sample).   

While respondents reported information about 
both their racial background and their ethnic 
background, these analyses followed the common 
convention describing the three major racial/eth-
nic category variables available from the national 
center for Health Statistics (ncHS) surveillance 
surveys: non-Hispanic White (referred to in the text 
as White), non-Hispanic Black (referred to in the 
text as Black), and Hispanic adults. The ncHS gen-
der and age variables were also used.   
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a summed variable of the number of the three 
comorbid pains that were reported (headaches, neck 
pain, and low back pain, range = 0–3) was created. 
To assess pain burden, a four-level variable cat-
egorizing TMJMD and number of comorbid pains 
was created: 1 = TMJMD only; 2 = TMJMD and 
1 comorbid pain; 3 = TMJMD and 2 comorbid 
pains; and 4 = TMJMD and 3 comorbid pains. This 
variable was used to examine the level of comor-
bid pain with TMJMD by gender and race/ethnic-
ity. To test for differences within subgroups between 
those with a lesser degree of comorbidity compared 
to those with a greater degree, the sum score was 
then dichotomized: 0 or 1 comorbid pain versus 
2 or 3 comorbid pains. To assess prevalence of re-
ported specific comorbid pains with TMJMD, vari-
ables representing the comorbid status of TMJMD 
with each of the following: headache/migraine; neck 
pain; low back pain; and joint pain were created. 
The variable assessing joint pain was available in 
the data sets for years 2002 to 2005 only, thus it 
was not used in analyses of summed variables, but 
was included in specific single analyses. 

Data Analysis 

Estimates presented here (prevalences) used sam-
pling weights  to reflect national population totals. 
The weights provided by the ncHS estimated the 
inverse of the sampling probability for each respond-
ent, adjusted for nonresponse. following ncHS 
technical report4 recommendations, the weights 
were divided by six (or four for joint pain analyses 
from 2002 to 2005), so the results still pertained to 
the national population total. Estimates and test sta-
tistics were derived using SaS survey analysis pro-
cedures (version 9.1.3, SaS institute) and SUDaan 
(version 9, rTi) software that took into account 
the complex sample design of the survey, including 
household and intrafamilial clustering of sample 
observations.29 The results are presented in tabular 
and graphical form.   

first, the estimates are reported for TMJMD-type 
pain and the summed number of comorbid pains 
for the total sample and for the TMJMD-type pain 
subsample. all subsequent analyses in the study per-
tained specifically to the subsample of those report-
ing TMJMD-type pain. The summed estimates were 
presented for gender and race/ethnicity groups. 

Second, the prevalences for the specific comorbid 
pains were presented: headache/migraine, neck pain, 
low back pain, and joint pain for the total sample 
and by TMJMD-type pain status. Pearson correla-
tions to test the degree of association between re-
ported TMJMD-type pain and the four comorbid 

pains were conducted. Survey logistic models to de-
termine odds ratios (Or) and 95% confidence inter-
vals (ci) for the association of TMJMD-type pain 
with each of the four pains were fitted. 

Third, analyses were conducted to examine the 
racial/ethnic and age patterns of reported TMJMD-
type pain and comorbidities separately by gender 
for the dichotomized summed comorbidity vari-
ables and the specific comorbid pains. To maintain 
consistency with the authors’ recent study reporting 
estimated prevalences for TMJMD-type, headache/
migraine, neck, and low back pains,5 the regression 
models included linear and quadratic (age2) effects 
to estimate the race/ethnicity-specific age curves.   
While an “Other” category was included for the 
overall estimates of comorbidities by race/ethnicity, 
they were excluded in models as they represented a 
wide range of racial/ethnic characteristics, not char-
acteristic of any particular group. Model results are 
presented in graphical form. 

Results

The analyses included 189,977 adults at least 
18-years-old, pooled over 6 years. Overall, 48% 
percent were males, 52% females; 73% White, 12% 
Hispanic, 11% Black, and 4% Other. The results in 
Table 1 show the prevalence of reported TMJMD-
type pain with and without the comorbidities of the 
other three types of pain. a total of 8,964 or   4.6% 
of the sample reported TMJMD-type pain and only 
0.77% overall reported TMJMD without comorbid 
headache/migraine, neck, or low back pain. among 
the reported TMJMD-type pain subsample (n = 
8,964), 16.9% reported no comorbid pain. Thus, 
the vast majority of those who reported TMJMD-
type pain also reported one or more comorbid 
pains. almost 59% of the TMJMD-type pain sam-
ple reported two or more comorbid pains. females 
were more likely to report two or more comorbid 
pains than males (Or = 1.41, P < .001). Hispanics 
and Blacks were more likely to report two or more 
comorbid pains than Whites (Or = 1.56, P < .001; 
Or = 1.38, P < .001, respectively).

Table 2 presents the prevalences of reported  
TMJMD-type pain with specific comorbidities. 
among those who reported TMJMD-type pain, 
52.5% reported severe headache/migraine versus 
13.6% among those who did not report TMJMD-
type pain (Or = 7.0, P < .001). almost 55% of those 
who reported TMJMD-type pain also reported neck 
pain versus 13% of those who did not report TM-
JMD-type pain (Or = 7.9, P < .001). approximately 
64% of those who reported TMJMD-type pain re-
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ported low back pain versus 26.3% of those with-
out TMJMD-type pain (Or = 5.0, P < .001). finally, 
62.4% of those who reported TMJMD-type pain 
had joint pain, compared to 29.4% of those who did 
not report TMJMD-type pain (Or = 4.0, P <.001). 
correlations with TMJMD-type pain ranged from 
0.15 for comorbid joint pain to 0.25 for comorbid 
neck pain (all P < .001). neck pain was most strong-
ly associated with TMJMD-type pain, followed by 
headache/migraine pain, low back pain, and then 
joint pain. 

The graphs in fig 1 illustrate differences by age 
and race/ethnicity for females and males among 
those with two to three comorbid pains accompany-
ing TMJMD-type pain. The patterns among females 
indicated that prevalence of two to three comorbid 
pains peaked around age 50 and then declined for all 
racial/ethnic groups. for Hispanic and Black females, 
the prevalence was significantly higher regardless of 
age (both P < .001). interestingly, for males at young-
er ages, the lowest prevalence was for Black males, 
and Hispanic and White males had similar preva-

Table 1   Prevalence (%) of Reported TMJMD-type Pain and Comorbid Pains, and OR (95% CI) Comparing Reported 
TMJMD-type Pain with Two to Three Comorbid Conditions by Sex and Race/Ethnicity

TMJMD with Number of Pains

0 1 0 or 1 2 3 2 or 3 OR (95% CI)

Total sample (n = 189,977) 0.77 1.1 1.87 1.36 1.31 2.67 

TMJMD-type pain sample (n = 8,964) 16.9 24.5 41.4 29.8 28.8 58.6 

Gender

Female 15.1 23.8 38.9 30.4 30.7 61.1 1.41* (1.25–1.59)

Malea 20.9 26.3 47.2 28.4 24.4 52.8 

Race/ethnicity

Whitea 17.8 25.1 42.9 29.5 27.6 57.1 

Hispanic 11.9 20.6 32.5 33.6 33.9 67.5 1.56* (1.34–1.81)

Black 12.5 22.7 35.2 31.6 33.2 64.8 1.38* (1.17–1.63)

Other 20.7 26.9 47.6 21.0 31.4 52.4 –
aReferent group; *P < .001.

Table 2   Prevalence of Severe Headache/Migraine Pain, Neck Pain, Low Back Pain, and Joint Pain for Total Sample and by 
Reported TMJMD-type Pain Status: Prevalences, OR (95% CI); and Correlation (r) between Reported TMJMD-type 
Pain and Each Comorbid Pain 

Headache/migraine pain Neck pain Low back pain Joint pain

% OR (CI) r % OR (CI) r % OR (CI) r % OR (CI) r

Total sample 15.4 0.23* 14.9 0.25* 28.0 0.18* 30.9 0.15*

TMJMD

Yes 52.5 7.0 54.2 7.9 63.9 5.0 62.4 4.0

No a 13.6 (6.6–7.5)* 13.0 (7.5–8.4)* 26.3 (4.7–5.2)* 29.4 (3.7–4.3)*
aReferent group; *P ≤ .001
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Fig 1  Estimates of prevalences for two to three comorbid pains among those with reported TMJMD-type pain for (a) 
females (n = 6,399) and (b) males (n = 2,293).

a b
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lences, although this difference was not significant. 
after ages 40 to 60, prevalences declined for White 
males but after age 60 were significantly higher for 
Hispanic (P < .05) and Black males (P < .01). 

The graphs in fig 2 illustrate differences by age of 
specific pain comorbidities for females and males. 
The top graphs show the patterns for severe head-

ache/migraine among those who reported TMJMD-
type pain. for females, regardless of race/ethnicity, 
the pattern was similar to that of headache/migraine 
alone,3 peaking around age 40 and decreasing there-
after. Black and Hispanic females had significantly 
higher comorbid headache/migraine across the age 
span (P < .001 and P < .05, respectively). for males 

Fig 2  Estimates of prevalences for severe headache/migraine, neck, back and joint pains among the reported TMJMD-
type pain groups for females (left column) and males (right column).
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of a younger age, Hispanics reported more pain, but 
the difference was not significant. Blacks reported 
significantly more headache/migraine pain than 
Whites starting at age 60 (P < .05). The next graphs 
show the neck pain prevalences among those who 
reported TMJMD-type pain for females and males 
by race/ethnicity and age. again, the pattern was 
more similar to that of neck pain alone.3 compared 
to severe headache/migraine comorbidity, the neck 
pain comorbidity for females tended to increase 
with age up to about 60 for all the groups. The larg-
est racial/ethnic differences were at younger ages; 
Hispanic women reported significantly higher lev-
els of comorbid neck pain than White women (P < 
.001) up to age 40. for males, the increase with age 
was more pronounced compared to women; Blacks 
and Hispanics reported higher comorbid neck pain 
than White males after age 60, but the difference 
was significant only for Blacks (P < .05). comorbid 
low back pain among females was fairly consist-
ent across ages, but Hispanics and Blacks had sig-
nificantly higher rates (both P < .001). However, for 
males, the pattern was very similar to that of neck 
pain, with significantly higher rates among Black 
and Hispanic males after age 60 (both P < .05). 
Joint pain, on the other hand, demonstrated gender 
and racial/ethnic similarities in pattern; however, 
Black females reported significantly more comorbid 
joint pain (P < .01) than White females across the 
age span. Differences among males were not signifi-
cant, indicating that comorbid joint pains in males 
increased with age regardless of race. 

Discussion

This is one of the first studies to investigate com-
mon comorbid pains in a nationally representative 
sample of respondents who have reported TMJMD-
type pain, based on gender, age, and race/ethnicity. 
TMJMD-type pain was seldom reported alone: usu-
ally (83%) this pain coexisted with other common 
body pains (headache/migraine, neck, back, and 
joint pain), confirming previous reports.6–16,18 fur-
thermore, the results present several new findings: 
(1) differences among racial/ethnic groups varied 
across the adult life span and (2) females, Blacks, 
and Hispanics displayed a greater burden of co-
morbidity with TMJMD-type pain than males and 
Whites. These unique findings may offer a new in-
sight into the biopsychosocial model as it relates to 
factors involved in the progression of human pain 
across the adult lifespan.   

in the general population, the percentage of peo-
ple with TMJMD-type pain alone without the pres-

ence of any other body pain may be even lower than 
found in the present study (ie, 0.77%) or less than 
17% of those reporting TMJMD-type pain with no 
comorbidity. Other possible comorbid pains not as-
sessed in the nHiS, such as abdominal pain,17 may 
further reduce the percentage of people who would 
report only TMJMD-type pain. furthermore, over 
60% of those who reported TMJMD-type pain also 
reported two or more other pains. There would 
be no reason to believe that these comorbid pains 
would be less frequent in a clinical population. 
Therefore, the natural history of TMJMD-type pain 
with fluctuation in pain (remission or progression) 
should be considered in the context of its frequent 
coexistence with other body pains. 

The present results confirmed previous reports 
on comorbidity of TMJMD-type pain with com-
mon pains such as headache/migraine,6–11 neck,12–14 
back,15,18 or joint pain,16 showing the highest as-
sociation with neck pain and headache/migraine 
pain, followed by low back pain and joint pain. 
furthermore, the finding that women reported a 
greater number of comorbid pains confirms previ-
ous research that women have a higher prevalence 
of certain types of pain than men.30,31 

To the authors’ knowledge, this is the first study 
to investigate gender and racial/ethnic differences 
in co-occurrence of common pains with reported 
TMJMD-type pain across the adult age span in a 
representative US sample. While earlier research1,3,5 
revealed that minority young adults reported low-
er prevalences of TMJMDs-type pain than White 
adults, the current results indicate that among those 
who reported TMJMD-type pain, both Black and 
Hispanic adults reported a greater number of co-
existing pains. Black and Hispanic females had 
consistently higher prevalences across ages, and 
minority males had higher prevalences with steeper 
increases in prevalences after age 60. Thus, the pres-
ence of TMJMD-type pain may be a marker of in-
creased vulnerability to multiple pains not apparent 
in other types of pain.   

an increase in the number of body pains has a 
great impact on general health and suffering.19,20,32,33 
The higher number of comorbid pains in Blacks and 
Hispanics who reported TMJMD-type pain may be 
directly or indirectly related to greater deterioration 
in general health at an older age.33 Studies show 
that persistent life stress as measured by allostatic 
load is associated with decreased general health rat-
ings.34 The cumulative effect of psychosocial stress 
across the life span that may affect Blacks and His-
panics more than Whites may in part contribute to 
increased deterioration in general health and in-
creased pain reports.33 –35   
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interestingly, when patterns of reported TMJMD-
type pain prevalence were examined with specific 
comorbidities based on gender, race/ethnicity, and 
age, clear differences based on the type of coexisting 
pain were found. for example, regardless of race/
ethnicity, the age and gender patterns of reported 
TMJMD-type pain with headaches were similar 
to those of headaches alone (ie, higher in women, 
decreasing after reproductive ages).3 The decline in 
the prevalence of reported TMJMD-type pain with 
headaches after reproductive ages and little or no 
racial/ethnic differences suggest a common biologi-
cal mechanism, such as hormonal mediation, that 
may affect all racial/ethnic groups similarly. a re-
cent study reported the highest comorbidity of 
TMJMD with migraine or mixed migraine with 
tension-type headache (TTH), but not TTH alone 
as previously thought.11 The revised international 
Headache Society classification36 included within 
the migraine group a subgroup termed “pure men-
strual” or “menstrually-related” migraine. future 
studies should determine whether this particular 
subgroup of menstrually-related migraine displays 
a stronger association with TMJMD-type pain, thus 
partly explaining age/gender patterns. On the oth-
er hand, the prevalence of reported TMJMD-type 
pain with neck, joint, and low back pain (mostly in 
males) increased with age, even more among Blacks 
and Hispanics. High comorbidity between reported 
TMJMD-type and other joint pains lends support 
to previous clinical research findings showing that 
counts of painful nonarticular and articular sites 
predicted jaw pain.16 These authors hypothesized 
that TMJMD-type pain may be a manifestation of a 
more general, global pain increase, due to problems 
related to neurotransmitters.16 

The present data provide a more global view on 
manifestations of different coexisting pains along 
the life span. Based on such results, one may ask 
whether the decrease in prevalence of reported  
TMJMD with headaches at an older age may indi-
cate less pain or an increased chance for manifest-
ing other pains such as those observed to increase 
with age (ie, musculoskeletal/joint pains). a previ-
ous longitudinal study of young women showed 
that the onset of headaches usually precedes the 
onset of TMJMD, with headaches developing ear-
lier than TMJMD and back pain.1 Thus, headaches 
could play an important role in the early stages of 
neuroplastic changes involved in the pain sensitiza-
tion process. Studies show that sex steroids affect 
serotonergic, catecholaminergic, glutaminergic, 
GaBaergic, and opioidergic systems, all postulated 
to play a role in migraine.37,38 Electrophysiologi-
cal studies have also reported extensive convergent 

input from afferent sources, such as vascular and 
meningeal tissues, TMJ, jaw muscles, and neck mus-
cles,39–41 implicated in the process underlying head-
aches, TMJMD, neck pain, and referred pain.39,42,43 
in addition to the biological processes, emotional 
and psychosocial factors also play important roles 
in pain persistence.35,44 racial differences for neck, 
back, and joint pains tending to increase more in 
the minority populations with age may indicate 
that psychosocial factors such as chronic stress,35 
perhaps related to hard labor and work dissatisfac-
tion, affect racial/ethnic groups differently, playing 
a more cumulative role at an older age. However, 
longitudinal studies are needed to provide better 
scientific and clinical insights into the progression 
of different chronic body pain manifestations along 
the human life span.   

The present results support the overwhelming 
evidence that TMJMD-type pain should not be con-
sidered as a single entity in isolation but rather part 
of a “continuum” or inter-related entity of a more 
global pain manifestation. Of course, local trauma, 
including surgical or microtrauma due to bruxism, 
should not be ignored as a cause for acute orofacial 
pain. However, pain persistence is of great clinical 
significance.45    

While this study has many strengths, it also has 
limitations. as with all cross-sectional studies, the 
age differences noted may not reflect developmental 
or maturational patterns exclusively. it is possible 
that the age effects seen in these data may include 
cohort or secular trends, eg, respondents who grew 
up during the Depression or who had traumatic 
experiences during the war years may have differ-
ent pain experiences than younger respondents will 
when they reach those ages. nevertheless, it is valu-
able for researchers and clinicians to understand the 
prevalence of comorbid pain conditions present in 
the current population, regardless of the reasons ex-
plaining them. furthermore, a lack of standardiza-
tion of pain assessments, due to different clinical/
scientific groups introducing them to the nHiS at 
different times has been acknowledged as a limita-
tion.4 Prevalence differences in reported pain from 
a more recent report from the national Health 
and nutrition Examination Survey (nHanES) of 
10,291 subjects may be explained by methodologi-
cal differences including differences in pain ques-
tionnaires.46 However, the TMJMD-type pain27,28 

and other pain questionnaires47 have been used suc-
cessfully in other studies.   

Overall, however, the strengths of the study out-
weigh the limitations. The availability of the nHiS 
data allowed for the first time a description of com-
mon comorbidities with reported TMJMD-type 
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pain in a large representative national sample and 
to describe gender, racial/ethnic, and age differences. 
The results shed new light on the presentation and 
relationship of different common pains along the 
life span. future longitudinal studies targeting more 
specific questions about pain progression should 
further explore the complex mechanisms involved 
in chronic human pain. 

in conclusion, the present results support exist-
ing evidence regarding high pain comorbidity with 
TMJMD-type pain and provide a new perspective 
regarding age differences based on gender and race/
ethnicity, offering a new glimpse into the complexity 
of human pain from a global biopsychosocial mod-
el. These findings suggest the potential value of fur-
ther emphasizing the age effects on pain syndromes 
and of taking a more global view of pain progres-
sion. Given the findings of higher pain comorbidity 
with TMJMD-type pain among Black and Hispanic 
adults, it may be particularly important to extend 
these findings to understand the role of psychosocial 
burden accumulated over the life span within social-
ly disadvantaged groups to further address health 
disparities in these groups. 

Acknowledgments

This study was supported in part by US DHHS niH/niDcr 
r03DE018759. 

References 

 1. Plesh O, crawford PB, Gansky Sa. chronic pain in a bira-
cial population of young women. Pain 2002;99:515–523.

 2. Gansky Sa, Plesh O. Widespread pain and fibromyalgia 
in a biracial cohort study of young women. J rheumatol 
2007;34:810–817.

 3. Plesh O, adams S, Gansky Sa. racial/ethnic and gender 
prevalences in reported common pains in a national sample. 
J Orofac Pain 2011;25:25–31.

 4. national center for Health Statistics. Data file Documen-
tation, national Health interview Survey, 2004. Hyattsville, 
MD: national center for Health Statistics, 2005. 

 5. isong U, Gansky Sa, Plesh O. Temporomandibular joint 
and muscle disorder-type pain in US adults: The national 
interview survey. J Orofac Pain 2008;22:317–322.

 6. ciancaglini r, randaelli G. The relationship between head-
ache and symptoms of temporomandibular disorders in the 
general population. J Dent res 2001;29:93–98.

 7. Glaros aG, Urban D, Locke J. Headache and temporoman-
dibular disorders: Evidence for diagnostic and behavioral 
overlap. cephalgia 2007;27:542–547.

 8. rantala Ma, ahlberg J, Suvinen Ti, nissien M, Lindholm 
H. Temporomandibular joint related painless symptoms, 
orofacial pain, neck pain, headaches, and psychological 
factors among non-patients. acta Odontol Scand 2003;61: 
217–222.   

 9. Ballegaard V, Thede-Schmidt-Hansen P, Svensson P, Jensen 
r. are headache and temporomandibular disorders related. 
a blind study. chephalgia 2008;28:832–841.

10. Goncalves DaG, Bigal ME, Jales Lcf, Speciali JG. Head-
ache and symptoms of temporomandibular disorders: an 
epidemiological study. Headache 2009;50:10–15.

11. Scher ai, Midgette La, Lipton rB. risk factors for head-
ache chronification. Headache 2008;48:16–25.

12. Wanman a. The relationship between muscle tender-
ness and craniomandibular disorders: a study of 35-year-
olds from the general population. J Orofac Pain 1995;9: 
235–243. 

13. clark GT, Green EM, Dornan Mr, flack Vf. craniocervical 
dysfunction levels in a patient sample from a temporoman-
dibular joint clinic. J am Dent assoc 1987;115:251–256. 

14. De Laat a, Meuleman H, Stevens a, Verbeke G. correlation 
between cervical spine and temporomandibular disorders. 
clin Oral invest 1998;2:54–57.

15. Wiesinger B, Malker H, Englund E, Wanman a. Back 
pain in relation to musculoskeletal disorders in the jaw-
face: a matched case-control study. Pain 2007;131: 
311–319.

16. Wolfe f, Katz rS, Michaud K. Jaw pain: its prevalence and 
meaning in patients with rheumatoid arthritis, osteoarthri-
tis, and fibromyalgia. J rheumatol 2005;32:2421–2428.

17. aaron La, Burke MM, Buckwald D. Overlapping condi-
tions among patients with chronic fatigue syndrome, fibro-
myalgia and temporomandibular disorders. arch intern 
Med 2000;160:221–227.

18. Turp Jc, Kowalski cJ, O’Leary n, Stohler cS. Pain maps 
from facial pain patients indicate a broad pain geography.  
J Dent res 1998;77:1462–1472.

19. VonKorff M, Omel M, Keefe fJ, Dworkin Sf. Grading the 
severity of chronic pain. Pain 1992:50:133–149.

20. Plesh O, Wolfe f, Lane n. The relationship between fibro-
myalgia and temporomandibular disorders: Prevalence and 
symptom severity. J rheumatol 1996;23:1948–1952.

21. Meisler JG. chronic pain conditions in women. J Women 
Health 1999;8:313–320.

22. White Ba, Williams La, Leben Jr. Health care utilization 
and cost among health maintenance organization mem-
bers with temporomandibular disorders. J Orofacial Pain 
2001;15:158–169.

23. Stowell aW, Gatchel rJ, Wildenstein L. cost-effectiveness 
of treatment for temporomandibular disorders. Biopsycho-
social intervention versus treatment as usual. J am Dent as-
soc 2007;138:202–208.

24. Velly aM, Look JO, Schiffman E, et al. The effect of fibro-
myalgia and widespread pain on the clinically significant 
temporomandibular muscle and joint disorders: a prospec-
tive 18-month cohort study. J Pain 2010;11:1155–1164.

25. Parsons S, Breen a, foster nE, et al. Prevalence and com-
parative troublesomeness by age of musculoskeletal pain in 
different body locations. fam Pract 2007;24:308–316.

26. Johansson a, Unell L, carlsson GE, Soderfeldt B, Halling 
a. risk factors associated with symptoms of temporoman-
dibular disorders in a population of 50 and 60-year-old 
subjects. J Oral rehab 2006;33:473–481. 

27. nilsson iM, List T, Drangsholt M. The reliability and va-
lidity of self-reported temporomandibular disorder pain in 
adolescents. J Orofac Pain 2006;20:138 –144. 

28. Pinelli c, de castro Monteiro Loffredo L. reproducibility 
and validity of self-perceived oral health conditions. clin 
Oral invest 2007;11:431–437.

29. research Triangle institute. SUDan Manual release 9.0. 
research Triangle Park, nc: research Triangle institute, 
2004.

© 2011 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY.. 
NO PART OF MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER. 



 

198 Volume 25, Number 3, 2011

Plesh et al

30. Unruh aM. Gender variations in chronic pain experience. 
Pain 1996;65:123–167.

31. Berkley KJ. Sex differences in pain. Behav Brain Scien 
1997;20:1–10.

32. Green cr, Baker Ta, Smith EM, Sato Y. The effect of race 
in older adults presenting chronic pain management: a 
comparative study of black and white americans. J Pain 
2003;4:82–90. 

33. Green cr, anderson K, Baker T, et al. The unique burden of 
pain: confronting racial and ethnic disparities in pain. Med 
Biol res nursing 2005;7:7–15.   

34. Seeman TE, Singer BH, rowe JB, McEwing B. Price of 
adaptation-allostatic load and its health consequences. 
Macarthur studies of successful aging. arch inter Med 
1997;157:2259–2268.

35. McEwens BS, Kalia M. The role of corticosteroids and 
stress in chronic pain conditions. Metabolism 2010;59(sup-
pl 1):S9–S15.

36. Headache classification Subcommitteee of the international 
Headache Society. The international classification of head-
ache disorders, ed 2. cephalgia 2004;24(suppl 1):1–60.

37. Martin VT, Behbebani M. Ovarian hormones and migraine 
headache: Understanding mechanism and pathogenesis. 
Part i. Headache 2006;46:3–23.

38. Gupta S, Mehrotras S, Villalon cM, Saxena Pr, Massen Van 
Den Brik a. Potential role of female sex hormones in the pa-
thology of migraine. Pharmacol Therap 2007;113:32–40.

39. Sessle BJ. acute and chronic craniofacial pain: Brainstem 
mechanisms of nociceptive transmission and neuroplasti-
city and their clinical correlates. crit rev Oral Biol Med 
2000;11:57–91.

40. Morch cD, Hu JW, arendt-nielsen L, Sessle BJ. conver-
gence of cutaneous, musculoskeletal, dural and visceral af-
ferents onto nociceptive neurons in the first cervical dorsal 
horn. Europ J neurosci 2007;26:142–154. 

41. Sessle BJ. Trigeminal central sensitization. rev analg 
2005;8:85–102. 

42. Bevilaqua-Grossi D, Lipton rB, napchan U, Bigal ME. 
Temporomandibular disorders and cutaneous allodynia 
are associated in individuals with migraine. cephalgia 
2009;3:209–215.

43. Olesen J, Burstein r, ashina M, Tfelt-Hansen P. Origin of 
pain in migraine: Evidence for peripheral sensitization. Lan-
cet neurol 2009;8:679–689. 

44. rollman GB, Shaheed J, Gillespie JM, Jones KS. Does past 
pain influence current pain: Biological and psychosocial 
models. Europ J Pain 2004, 8:427-433.

45. Van Korff M, Dunn KM. chronic pain reconsidered. Pain 
2009;138:267–276.

46. Hardt J, Jacobsen c, Goldberg J, nickel r, Buchwald D. 
Prevalence of chronic pain in a representative sample in the 
United States. Pain Med 2008;9:803–812.

47. Perreault n, Brisson c, Dionne cE, Montreuil S, Punnett 
L. agreement between a self-administered questionnaire 
on musculoskeletal disorders of the neck-shoulder region 
and a physical examination. BMc Musculoskelet Disord 
2008;17:9–34.

© 2011 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY.. 
NO PART OF MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER. 


