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Aims: To evaluate the risk of self-reported temporomandibular
disorder (TMD) pain among adolescents in relation to previous
head and/or neck injury. Methods: 3,101 enrollees (11 to 17 years
of age) of a nonprofit integrated health-care system were inter-
viewed by telephone. Two hundred four cases with self-reported
TMD pain and 194 controls without self-reported TMD pain fre-
quency-matched to the cases by age and gender completed stan-
dardized in-person interviews and physical examinations in which
reports of previous head/neck injuries were recorded. Odds ratio
(OR) estimates and 95% confidence intervals (Cls) of the relative
risks of TMD pain associated with prior head and/or neck injuries
were calculated using logistic regression. Results: A greater pro-
portion of subjects reporting TMD pain (36%) than controls
(25%) bad a history of head and/or neck injuries (OR = 1.8, 95%
Cl, 1.1-2.8). In a separate analysis, the presence of TMD based
upon the Research Diagnostic Criteria for Temporomandibular
Disorders (RDC/TMD) was assessed in relation to prior head
and/or neck injury. Cases reporting TMD pain and meeting the
RDC/TMD criteria for myofascial pain and/or arthralgia or arthri-
tis were 2.0 (CI, 1.0-3.8) times more likely to have bhad a prior
bead injury than were controls with neither self-reported nor
RDC/TMD pain diagnoses. Conclusion: The results suggest a
modest association of prior head injuries with both self-reported
and clinically diagnosed TMD pain in adolescents.
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adults and a major cause of short- and long-term disability in

the United States.! The incidence of medically attended injuries
has been estimated to be approximately 32 per 100 person-years
among 10- to 14-year-olds and 31 per 100 person-years among
15- to 19-year-olds.2 Among adolescents, injuries to the head or
neck account for approximately 18% of all medically attended
injuries.3

Up to 15% of patients less than 16 years old with medically
attended injuries have facial fractures.* One recent study reported
that 16% of children with facial trauma presenting to emergency

Injuries are the leading cause of death for children and young

Journal of Orofacial Pain 191

COPYRIGHT © 2005 BY QUINTESSENCE PUBLISHING CO, INC.
PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY.
NO PART OF THIS ARTICLE MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM
WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.



Fischer et al

or orofacial surgery departments had fractures;
48% of these fractures were mandibular and 29%
were zygomatic. In the same study, the remainder
of the injuries were soft tissue (73%) and dental
(11%).> An estimated 29% to 76% of adolescents
with facial fractures have concomitant injuries.»®
Maxillofacial injuries are more common in boys
than girls, with facial fractures occurring in 54%
to 80% of boys with maxillofacial injuries.* The
most common causes of head and neck injury in
adolescents are assault, motor vehicle accidents
(MVAs), falls, and bicycle accidents.**

Head and neck injuries may have short- and
long-term sequelae, including some affecting the
face and jaw region and involving the temporo-
mandibular joint (TM]). Symptoms of temporo-
mandibular disorders (TMD), such as TM] dys-
function, headache, and/or head/neck pain
following injuries have been documented in
adults”~1% and adolescents.!! Based upon data
obtained from a systematic review,'> TMD pain is
estimated to affect approximately 3.7% to 12% of
the adult population and 0.7% to 18.6% of the
pediatric population. However, the extent to
which such symptoms in adolescents may be asso-
ciated with prior injuries is unknown.

Prevalence estimates of TMD pain in adoles-
cents vary depending upon the definition used. In a
study of TMD pain among Swedish adolescents
aged 12 to 18 years, the authors compared self-
reports of TMD pain to clinical TMD pain diag-
noses.!3 Of 862 subjects, 113 (13%) reported
“pain once a week or more in the face, jaws, tem-
poromandibular joints or temples.” Of the 113
subjects reporting a history of TMD pain, 88
underwent a standardized head/neck research
examination using the Research Diagnostic
Criteria for Temporomandibular Disorders
(RDC/TMD)'* as well as the clinic’s standard neu-
rologic screening examination by a calibrated
operator. Of these 88 subjects, 72% received an
RDC/TMD diagnosis.

Because pain is the most troublesome symptom
of TMD and is the overwhelming reason people
seek care,'’ the investigators’ primary aim was to
evaluate the risk of self-reported TMD pain among
adolescents in relation to previous head and/or
neck injury. Data were obtained from a case-con-
trol study nested in a larger prevalence survey of
TMD pain among adolescent enrollees at a large
nonprofit integrated health-care system. In addi-
tion, a separate analysis was conducted to examine
the association of previous head and/or neck injury
with the presence of TMD pain meeting criteria
for an RDC/TMD pain diagnosis.
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Materials and Methods
Survey

Data for this study were drawn from a larger sur-
vey conducted between May 2000 and April 2001
of health status among adolescent enrollees of the
Group Health Cooperative, a nonprofit integrated
health-care system in the state of Washington. The
purpose of the survey was to determine the preva-
lence of self-reported TMD pain, headache, back
pain, and abdominal pain in adolescents and to
identify risk factors for the onset of these common
pain symptoms. Adolescents were identified from
the rosters of current enrollees aged 11 to 17
years, and an age-stratified random sample of all
11-year-olds and 9.2% of 12- to 17-year-old chil-
dren (n = 7,723) was selected. Eligible children (n
= 6,349) included all currently enrolled adolescents
in the Seattle metropolitan region. If more than 1
child from the same family was chosen, individuals
were selected as follows to ensure that only 1 child
per household was sampled: If 1 child of 2 or more
potentially eligible children was 11 years old,
he/she was given preference to participate; if all the
children were ages 12 to 17, 1 child in this age
group was randomly selected for study participa-
tion. Phone interviewers first spoke with parents
or guardians to obtain permission to interview
children. Assenting children (n = 3,101; 48.8% of
eligible subjects; 88.5% of those with parental
consent) completed a 15- to 20-minute telephone
interview to ascertain basic demographic charac-
teristics; the presence and characteristics of facial
pain, headache, back pain, and abdominal pain;
and potential risk factors for TMD and other pain
conditions.

All subjects reporting problems with facial pain
in the 3 months prior to the interview date (cases)
were invited to participate in an in-person inter-
view and to undergo a standardized examination.
Controls were randomly selected from among sur-
vey participants who responded negatively con-
cerning the presence of facial pain in the prior 3
months and also were invited to participate in the
in-person interview and examination. All proce-
dures were approved by the institutional review
board of Group Health Cooperative.

Case and Control Identification

Potential cases were defined as the 244 adolescents
in the initial survey who answered affirmatively to
both of the following questions: “Have you ever
had a problem with facial ache or pain in any of the
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following places: the jaw muscles, the joint in front
of the ear, or inside the ear, other than an ear infec-
tion?” and, “In the last 3 months, have you had a
problem with facial pain?” Subjects were reminded
to report only pains that occurred more than once
in a year or lasted a whole day or more. All poten-
tial cases identified in the survey were recontacted
by telephone and invited to participate in an in-per-
son interview and standardized diagnostic examina-
tion of the head and neck using the RDC/TMD cri-
teria. Of these 244 cases, 204 (83.6% of those
eligible) completed the survey and diagnostic exami-
nation by a trained calibrated dental hygienist.

Controls, frequency-matched by age and gender
to the case distribution, were randomly selected
from among survey participants who did not report
the presence of facial pain in the prior 3 months.
Controls had been interviewed within the same 2-
week period as cases. One control was chosen per
case. Of the 242 available controls who were
invited to participate, 194 (80.2% of those eligible)
completed the in-person interview and research
examination. Reasons for case and control nonpar-
ticipation included refusal (7.4% cases, 9.5% con-
trols), exceeding time window (6.6% cases, 5.4%
controls), being out of the area (1.2% cases, 1.2%
controls), inability of the researchers to contact
(0.4% cases, 2.9% controls), being too ill (0.0%
cases, 0.4% controls), and other (1.2% cases, 0.4%
controls). No financial incentive was offered for
this portion of the study.

Consenting cases and controls were administered
standardized in-person interviews and physical
examinations. Parents were allowed to be present
during the interview and examination but were
asked not to respond to the interview questions.
Because the interview preceded the examination, the
examiner was not blinded to pain status on the day
of the examination. The clinical examiner conducted
the RDC/TMD standardized examination, and diag-
nostic algorithms were applied to identify all
RDC/TMD diagnoses present. Results of the physi-
cal examination were used to further identify sub-
jects with a clinical RDC/TMD pain diagnosis based
on the presence of myofascial pain and/or arthralgia.

Exposure

During the in-person interview, all subjects were
asked, “Since you were 7, have you gone to a doc-
tor, nurse, dentist, hospital, or other health-care
provider because you were hurt in an accident or
had an injury?” If subjects responded positively to
the question, they were asked, “What kind of
injury did you have?” and the body part and
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injury type were recorded. Injuries involving the
head, eye, nose, over/above eye, forehead, cheek,
face, chin, ear, tooth, jaw, gingiva, mucosa, lip,
and tongue were defined as head injuries. Injuries
involving the neck or collarbone were defined as
neck injuries. The date of injury occurrence was
also queried. Subjects whose injuries followed the
onset of facial pain (n = 3) were recorded as hav-
ing no prior injury.

Statistical Analysis

Dichotomous variables were created for prior head
injury (yes/no), neck injury (yes/no), and either head
and/or neck injuries (yes/no). Separate analyses were
conducted to characterize the association between
self-reported facial pain and prior (1) head or neck
injury, (2) head injury only, (3) neck injury only,
and (4) head and neck injury. A separate analysis
was conducted in which the outcome of diagnosis of
myofascial pain and/or arthralgia or arthritis (based
on the RDC/TMD criteria) was assessed in relation
to history of head and/or neck injury.

Logistic regression analyses were performed to
estimate odds ratios (ORs) adjusted for the match-
ing variables, age at baseline interview (11, 12 to
14, or 15 to 17 years) and gender, and other fac-
tors associated with both TMD pain and occur-
rence of prior head and/or neck injuries. The other
factors assessed for their potential effects on the
relationship between TMD pain and prior head
and/or neck injuries included:

¢ Smoking (yes/no)

¢ Race (white/nonwhite)

e Parent education (= high school, trade
school/some college, 4-year college graduate,
professional/graduate degree)

e Self-reported school performance (better than
average, average, below average)

e Pubertal development (Pubertal Development
Scale,'®17 continuous scale graded 1 through 4)

e Physical development (self-reported comparison
to other boys/girls of the same age—much ear-
lier, somewhat earlier, about the same, some-
what later, much later)

e Psychological distress (Youth Self Report
[Achenbach] scales!® for somatic complaints [9
questions], social problems [8 questions], with-
drawn [7 questions], anxious/depressed [16
questions]; continuous scales graded 1 to 32;
summary score of items graded from 0 to 2)

e Self-report of being physically active

e Number of hours engaged in vigorous
activity/sports per week
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e Height (short or tall, normal?)

* Weight (underweight or obese, normal'”)

e Self-rated health status (excellent, very good,
good, fair, poor)

e History of multiple body pains

e Self-reported TMD symptoms (clicking joint,
locking joint, crepitus, tinnitus, abnormal bite)

* Bruxism (clenching/grinding habit)

e Self-reported habit of chewing gum, pencils,
pens or fingernails

e Self-reported habit of holding the telephone
between one’s head and shoulder

e Whether the subject played a musical instrument

e Whether the subject had had third molars
removed

e Past or current orthodontic treatment

® Hours/day of sedentary activities (hours/day of
TV watching, video game playing, time on com-
puter, time on telephone)

e Self-reported satisfaction with life (very satisfied,
satisfied, neutral, unsatisfied)

e Prior injuries to other body parts

Age, gender, and those variables that meaning-
fully altered ORs (generally by at least 10%) were
adjusted for in the analyses. Obesity was defined
as: = 95th percentile for US Centers for Disease
Control (CDC) growth charts for body mass index
(BMI) by age and gender.!® Statistical analyses
were performed using STATA, version 8.

Results
Characteristics of the Study Population

Of the 204 cases, the mean age was 12.8 = 2.3
years, and 51% were female (Table 1a). The mean
age of the 194 controls was 12.6 = 2.3 years, and
53% were female. Seventy-six percent of the cases
and 75% of the controls were white. Other painful
body sites (back, stomach, head) were reported by
73% of the cases and 43% of the controls. Other
characteristics of the study population are listed in
Tables 1a and 1b.

Association of Head and/or Neck Injuries with
Self-Reported Facial Pain

A greater proportion of subjects reporting TMD
pain (36%) than controls (25%) had a history of
head and/or neck injuries (OR = 1.8; 95% CI,
1.1-2.8; Table 2). (Unless otherwise indicated, all
estimates are adjusted for age at interview, gender,
number of other painful body sites, weight cate-
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gory, height category, total score for anxiety plus
depression, and daytime bruxism.) The OR for
facial pain associated with a history of head
injuries only was 1.8 (95% CI, 1.1-2.9), whereas
that for facial pain associated with neck injury
only was 1.2 (95% CI, 0.6-2.6). The odds of
TMD pain increased as the number of head and/or
neck injuries increased, although this trend was
not statistically significant. The OR associated
with having a head injury involving a concussion
or fracture was 2.2 (95% CI, 0.9-4.9); the OR
associated with head injury without concussion or
fracture was 1.6 (95% CI, 1.0-2.8).

RDC Diagnosis of TMD in Relation to Head and
Neck Injury

A separate analysis was conducted in which the
outcome of diagnosis of myofascial pain and/or
arthralgia or arthritis based on the RDC/TMD cri-
teria was assessed in relation to history of head
and/or neck injury. Of the 204 cases who self-
reported TMD pain, 83 (41%) also met the RDC
criteria for 1 or more TMD pain diagnoses, and of
the 194 control subjects who did not report TMD
pain, 170 (88%) did not meet criteria for a TMD
pain diagnosis according to the RDC. Cases report-
ing TMD pain and meeting the RDC/TMD criteria
were 2.0 times more likely (95% CI, 1.0-3.8) to
have had a prior head and/or neck injury than were
controls with neither self-reported pain nor an
RDC/TMD pain diagnosis (adjusted for age at
interview, gender, parents’ education, number of
other painful body parts, weight category, height
category, and total score for anxiety plus depres-
sion). The OR for having had a prior head injury
only was 1.8 (95% CI, 0.9-3.7). The OR for neck
injury only was 1.6 (95% CI, 0.6-3.9). Cases who
self-reported TMD pain but did not meet the
RDC/TMD criteria (n = 121) were 1.7 times more
likely (95% CI, 0.9-2.8) to have previously experi-
enced a head and/or neck injury as compared to the
170 controls without self-reported or RDC/TMD
pain. The 24 controls who did not self-report TMD
pain but who met RDC/TMD criteria were 0.8
times as likely (95% CI, 0.3-2.7) to have a history
of head and/or neck injury as the 170 controls
without self-reported or RDC/TMD pain.

Stratified Analysis

When stratified by race, the OR for the association
of self-reported TMD pain in relation to head
and/or neck injury was 1.3 (95% CI, 0.8 to 2.2)
for white adolescents, while the OR was 6.9 (95%
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Crepitus 63 31 36 19
Table 1a  Numbers and Percentages of Adolescents Tinnitus 25 12 10 5
With and Without Self-reported Facial Pain Abnormal bite 75 37 29 15

Eacalpan No e alpan Jaw/muscle parafunction
(n = 204) = 194 Bruxism—day 143 70 111 57
Characteristic n % % Bruxism—night 57 28 43 22
Chewing gum 193 95 181 93
Female 103 51 102 53 Biting pencils/pens 85 42 81 42
Age () Biting nails 120 59 105 54

11 13 55 M7 60 Holding telephone 147 72 132 68

12to 14 34 17 29 15 with shoulder

15t0 17 57 28 48 25 Playing a 83 41 91 47
Smoker 16 8 7 4 musical instrument
Nonwhite race* 49 24 49 25 History of third 1" 6 5 &
Hispanic 22 " 23 12 molar extractions
Parent education® Past or current 62 31 78 40

< High school graduate 38 19 27 14 orthodontic treatment

Trade school/ 78 38 73 38 History of 89 44 34 18

some college headaches/migraines

College graduate 52 26 47 24 Sedentary activities (h/d)*

Professional/ 30 15 46 24 <1 20 10 19 10

graduate degree 1t0?2 101 49 106 55
Self-reported school performance 3+ 83 41 69 B85

Better than average 87 43 85 44 Self-reported satisfaction with life

Average 99 49 103 53 Very satisfied 56 27 79 41

Below average 13 6 5 3 Satisfied 110 54 92 47
Self-reported physical development* Neutral 30 15 15 8

Much earlier 20 10 9 5 Dissatisfied 8 4 8 4

Somewhat earlier 30 15 32 1\ "Nonwhite race category included African Americans, Asians/Pacific

About the same 114 56 122 63 Islanders, Native Americans, and persons of other ra’ces.

Somewhat later 27 13 26 13 Highest level completed by parent.

Much later 13 6 5 3 *Self-reported comparison to other boys/girls of the same age.
Physically active 191 94 163 84 8At or above the 95th percentile or at or below the 5th percentile for
Short/tallé “CDC growth charts for stature by age and gender.'® .

At or above the 95th percentile or at or below the 5th percentile for

Short 5 3 4 2 CDC growth charts for BMI by age and gender.'®

Tall 44 22 65 34 fBack pain, stomach pain, headache.

Underweight/obese" #TV watching, video game play, time on computer, time on telephone.

Underweight 2 1 3 2

Obese 48 24 33 17
Self-rated health status

Excellent 34 17 41 21

Very good 31 40 92 48 Table 1b  Further Selected Characteristics of

Good 69 34 48 25 Adolescents With and Without Self-reported

Fair 18 9 13 7 Facial Pain With Selected Characteristics

Poor 2 1 0 0 Rk i . i
Reported history of 109 53 91 47 Gackinaic LDl
medically-attended =20 _ el
L Characteristic Mean SD Mean SD
injuries to other body parts
No. of other painful Pubertal 2.60 0.74 2.48 0.78
body sites (self-reported)’ development’

0 54 26 111 57 Physical activity* 3.93 4.54 3.25 2.81

1 74 36 59 31 Psychological distress*

2 43 21 18 9 Somatization 5.61 3.08 3.75 2.93

3 33 16 6 3 Social problems 2.81 2.56 2.52 2.50
RDC/TMD 83 41 24 12 Withdrawing 3.00 2.60 2.44 2.25
pain diagnosis Anxiety disorder 6.15 5.37 4.80 4.96
Sought care for 35 17 8 4 N
TMD treatment Mean (SD) score on the Pubertal Development Scale, a continuous

scale graded from 1 to 4.'617
Self-reported TMD symptoms *Mean (SD) hours per week.

Clicking joint 131 64 83 43 *Mean (SD) scores on the Achenbach scales'® for somatization, social
Locking joint 45 22 17 9 problems, withdrawing, anxiety disorder; continuous scales graded 1 to 32.
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Table 2 Self-reported Facial Pain Among Adolescents in Relation to History of Head and Neck Injury

Facial pain No facial pain OR*
(n = 204) (n = 194) (95% CD
Injury history n % n %
Head and/or neck injury 72 36 48 25 1.8(1.1-2.8)
Type of head and/or neck injury
None 131 64 146 75 1.0 (ref)
Head injury only 49 24 32 17 1.8(1.1-2.9)
Neck injury only 16 8 10 5 1.2 (0.6-2.6)
Head and neck injury 7 8 6 8 1.1 (0.3-3.6)
No. of head and/or neck injuries
None 131 64 146 75 1.0 (ref
1 45 22 33 17 1.8 (1.0-3.0)
2 19 9 12 6 1.4(0.6-3.1
=3 8 4 3 2 3.1(0.8-11.5)
Severity of head and/or neck injury
No head and/or neck injury 131 64 146 75 1.0 (ref)
Injury w/o concussion or fracture 58 26 37 19 1.6 (1.0-2.8)
Injury with concussion or fracture 19 10 11 6 2.2(0.9-4.9

*Adjusted for age at interview, gender, number of other painful body sites, weight, height, total score for anxiety plus depression, and

daytime bruxism.
(ref) indicates reference or baseline OR.

CI, 1.7 to 20.5) for nonwhite adolescents. The
odds of having self-reported TMD pain in adoles-
cents with previous head and/or neck injury were
36.6 (95% CI, 4.1-323) in obese subjects, while
the OR for this association in normal-weight sub-
jects was 1.2 (95% CI, 0.7-2.0).

Discussion

The relationship between head and/or neck injuries
and TMD pain has been studied in the adult popu-
lation. TMD symptoms have reportedly resulted
from injuries, most commonly as a result of
MVAs.820:21 Jaw pain and dysfunction, including
persistence of symptoms and limitation of function
and daily activities, reportedly affected the major-
ity of post-MVA treatment-seeking TMD patients;
in that study, the TMD patients were, on average,
more than 4 years post-MVA.?! Chronic facial
pain following head and neck trauma may be a
direct or indirect result of the injury.?? In adoles-
cents, however, the relationship between injury
and TMD pain has not been extensively investi-
gated. While previous studies have documented
TMD symptoms following injuries in adoles-
cents,!! this controlled study sought to determine
the strength of this association.

The present results suggest a moderate but con-
sistent association among adolescents between
TMD pain and prior head, but not neck, injury,
after controlling for other relevant risk factors.
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The association between head and neck injuries
and TMD pain increased, albeit nonsignificantly,
with number of head and/or neck injuries, as well
as with severity of injury.

Previous researchers have found a higher preva-
lence of TMD pain in adolescents when a defini-
tion of self-reported pain was used compared to a
definition based on an RDC diagnosis of TMD.!3
In the present study, 41% of adolescents with self-
reported TMD pain also had an RDC/TMD pain
diagnosis. This discrepancy may be due to the fact
that adolescents misunderstood the question
regarding TMD pain and consequently answered
incorrectly. Alternatively, TMD pain in adoles-
cents has been reported to be transient in nature.
Kitai and colleagues?® performed a longitudinal
study of 361 female adolescents between the ages
of 12 and 16. Throughout the 4-year follow-up,
the authors found that TMD pain was not persis-
tent but rather appeared and disappeared repeat-
edly. In addition, the present study included 24
control subjects who did not report the presence of
facial pain in the telephone interview but met
RDC/TMD criteria for facial pain during the in-
person examination. These subjects may be “false
positives,” presenting with signs only of TMD
pain, or these individuals may have undergone a
recent onset of TMD pain, as there was a time lag
between the telephone interview and in-person
examination. Regardless, it was decided to elimi-
nate these subjects from the analysis.
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Similar to the findings for self-reported pain
only, a modest association between prior head
and/or neck injury and TMD pain was observed
when TMD pain was defined as the occurrence of
both self-reported pain and a clinical (RDC) diag-
nosis of TMD pain. As with the outcome of self-
reported TMD pain only, the suggestion of an
association appears to be mostly related to prior
head, but not neck, injuries.

While population-based studies have found the
female-to-male ratio of TMD pain in adults to be
about 2:1,'? the gender ratio was approximately
equal in the present study. This finding may be due
to the fact that 58% of the subjects were 11 years
old, and it has been reported that the prevalence of
TMD pain is similar in younger adolescent boys
and girls.>* Furthermore, since cases and controls
were frequency-matched by gender in this study,
gender could not be evaluated as a risk factor.

A greater OR was documented in the present
study in nonwhite adolescents compared to white
adolescents for the association of self-reported
TMD pain in relation to head and/or neck injury.
The nonwhite sample was composed of African
Americans, Asians/Pacific Islanders, Native
Americans, and persons of other races. Although
some studies have indicated that facial pain is less
prevalent in certain nonwhite populations,?>2¢ the
findings of the present study suggest that head/neck
injuries may be an important risk factor for TMD
pain in the African-American group. An unexpected
discovery was the greater odds of having self-
reported TMD pain in obese adolescents with previ-
ous head and/or neck injury compared to nonobese
subjects, and this warrants further investigation.

The association between head and/or neck
injuries and TMD pain observed in the study may
be affected by unmeasured confounding variables.
However, the authors are not aware of any obvi-
ous factors that were not assessed that would sub-
stantially alter the reported association. In addi-
tion, the self-reports of head and/or neck injuries
may be subject to differential exposure measure-
ment error due to recall of injury. This differential
misclassification bias may have affected the OR. A
study evaluating the validity of self-reported
injuries found that football players were able to
correctly indicate their injury status (injured/not
injured) in the previous 12 months, while 78.6%
could accurately describe the number of injuries
and body region injured.?” A tendency toward
underreporting of injuries was also found in the
same study.?” Although the present study used a
longer recall period, the focus was on medically
attended injuries, and it can be assumed that the
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injury status is likely to be reasonably accurate.
Furthermore, the study was limited by sample size.
Although 398 subjects were analyzed, samples
were small when subgroups were examined.
Nonetheless, since the results showed a modest
association of TMD pain with prior head injury,
the effect could be more robust if a larger sample
size were used. In addition, data pertaining to the
mechanism of injury (eg, MVA, fall) were not
available. Therefore, the effect of mechanism of
injury upon the association between head and/or
neck injury and TMD pain could not be explored.
Finally, data concerning clinical diagnosis or spe-
cific prior treatments were unavailable in this pop-
ulation-based study.

The present data suggest a modest association
between prior head injuries and both self-reported
and clinically diagnosed TMD pain in adolescents.
In addition to being associated with other recog-
nized and more widely publicized sequelae, such as
brain injury, head injuries may also result in TMD
pain. Chronic TMD pain shares features such as
psychological distress and the sometimes marked
levels of morbidity common to other chronic pain
conditions.'> Measures to prevent head injury and
thus incidence of TMD pain in adolescents may
help reduce related adverse effects such as time
away from school, restriction of activities, or other
eventual morbidity.
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