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ABSTRACT

Objective: To follow up 2209 individuals in a longitudinal study and assess self-reported TMD pain,
painful and non-painful comorbid conditions, and pain-related disability.

Material and methods: During 2012-2014, questionnaires were sent to 2209 eligible individuals who
had been screened for TMD pain each year during 2000-2003. The two screening questions were (1)
Do you have pain in the temple, face, jaw joint, or jaws once a week or more often? and (2) Do you
have pain when you open your mouth wide or chew once a week or more often? If the patient
answered ‘yes’ to one or both of the questions, TMD pain was recorded. Non-respondents received
reminders; telephone interviews were offered a randomised group. The questionnaire queried TMD
pain, and painful and non-painful comorbid conditions.

Results: The overall response rate was 36.5%. Individuals were placed into one of four pain groups
defined by their pain experience at baseline and at the follow-up: no TMD pain (69.0%), new TMD
pain (13.0%), previous TMD pain (9.9%), and persistent TMD pain (8.1%). Based on the self-report sur-
veys, significantly more responders with TMD pain at follow-up had had pain as adolescents than not.
Of adolescents with TMD pain, 45.1% had pain at follow-up as young adults, while 15.8% had pain at
follow-up without a previous history of TMD pain. Individuals with persistent TMD pain had high fre-
quencies of comorbid pains (p <.001), 45.2% reported moderate-severe depression scores (p <.001),
and 13.0% had moderate pain-related disability (GCPS).

Conclusions: Based on self-report surveys, TMD pain in adolescence appears to triple the risk of TMD
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pain in young adulthood, and persistent pain increased comorbid pain and psychosocial distress.

Introduction

Temporomandibular disorder (TMD) pain is common, and its
prevalence in adolescence is increasing [1,2]. More girls than
boys are affected [3], and the TMD pain pattern is in most
cases fluctuating [4]. Chronic benign pain in childhood and
adolescence is common and to a large extent seems to be
persistent, although such pain seldom worsens over time [5].
Temporal patterns of pain (trajectories) have been identified
in adolescents, and only a small minority report persistent
pain, which was usually a single pain site [6].

Comorbidities of TMD pain may be non-painful or painful.
One of the non-painful comorbidities, psychosocial distress,
may be a significant component of the clinical presentation
of TMD pain and other pain conditions, in adolescents as
well as in adults [7-10]. Psychosocial comorbidities have
been found to contribute to the onset and persistence of
TMD pain [11]. The most common of the painful comorbid-
ities are headache, neck pain, and back pain, which both
adolescents and adults with TMD pain frequently
report [7,11-16].

The Rammelsberg et al. study on adults with myofascial
TMD pain found that, over a 5-year period, 36% were

recurrent cases and 31% presented persistent pain. The study
was prospective in its design and demonstrated how base-
line pain frequency, number of painful palpation sites, and
total number of body sites with pain predict persistent
pain - chronicity. Those who had recovered from TMD pain
had reduced depression scores at the follow-ups; the groups
with recurrent or persistent pain experienced no change in
depression [17]. A 7.6-year follow-up within the OPPERA
study found that individuals who had chronic TMD pain at
baseline were able to improve their TMD symptoms and jaw
function, and reduce somatic complaints, whereas those who
developed TMD pain during this period presented reduced
psychosocial function. The authors concluded that clinical
and psychosocial variables frequently change in parallel with
TMD status [18].

A 13-year follow-up study found that pain reports in
childhood and early adolescence were associated with a his-
tory of pain in early adulthood [19]. Likewise, another study
found children with headache to be at a higher risk of recur-
ring headache in adulthood [20]. Few studies have collected
data on the presence of TMD pain in the same individuals
over time [10,21]. We wanted to study those who did not
have and those who had had TMD pain as adolescents in an

CONTACT Ing-Marie Nilsson @ ing-marie.nilsson@regionostergotland.se e Center for Oral Rehabilitation, FTV Ostergdtland, SE-601 82 Norrkdping, Sweden

© 2020 Acta Odontologica Scandinavica Society


http://crossmark.crossref.org/dialog/?doi=10.1080/00016357.2020.1730000&domain=pdf&date_stamp=2020-06-19
http://orcid.org/0000-0002-0550-8925
https://doi.org/10.1080/00016357.2020.1730000
http://www.tandfonline.com

378 .-M NILSSON AND T. LIST

attempt to determine the occurrence of TMD pain in young
adulthood and the extent of painful and non-painful comor-
bidities, although data on comorbidities were not collected
at baseline. Longitudinal studies investigating TMD have
often focussed on clinical variables, not self-reported pain,
which most often is the reason for seeking care [22]. The
importance of using patient-reported outcome measures
(PROM) has been highlighted, not least concerning condi-
tions such as TMD pain, and should be seen in a biopsycho-
social context [23]. Pain is a suffering experience for the
individual, and a burden for both the individual and society.
The economic burden to society for diagnosing and treating
TMD pain is enormous [24]. That aspect makes it also import-
ant to prevent young people from developing chronic pain.

In a previous longitudinal study of the same population,
we followed a subgroup of adolescents for 4years. In this
group, we noted a fluctuation in TMD pain over time and a
few who had continued pain [4]. We wanted to know what
happens to adolescents who have TMD pain, and whether
they are more likely to develop TMD pain as young adults.
Thus the aims of this longitudinal study in 2209 individuals
were to (i) follow up adolescents without and with TMD
pain, assessing the extent that they have developed, or con-
tinue to have, TMD pain as young adults and (ii) assess the
extent that adolescents with TMD pain have painful comor-
bidities, pain-related disability, and jaw function limitation as
adults, and non-painful comorbidities such as depression.
Hypotheses: Young adults who had TMD pain as adolescents
will report TMD pain to a higher extent than young adults
who had no TMD pain as adolescents. Young adults who
had TMD pain as adolescents will report painful comorbid-
ities, like headache, neck pain and back pain, pain-related
disability, and jaw function limitation, to a higher extent
than young adults who had no TMD pain as adolescents.
Young adults who had TMD pain as adolescents will report
non-painful comorbidities, like depression/anxiety, to a
higher extent than young adults who had no TMD pain as
adolescents.

Materials & methods
Study design

The study was carried out over two time periods, 2000-2003
and 2012-2014. Each year for 4years during 2000-2003, the
2209 participants were asked two screening questions at
their annual dental check-up to determine the presence of
ambient or functional jaw pain: (1) Do you have pain in the
temple, face, jaw joint, or jaws once a week or more often?
and (2) Do you have pain when you open your mouth wide
or chew once a week or more often? If the patient answered
‘yes' to one or both of the questions, TMD pain was
recorded as ‘1'. If the patient answered ‘no’ to both ques-
tions, TMD pain was recorded as ‘0’ [4]. The reliability and
validity of these questions have been found to be
good [25,26].

During the second time period, 2012-2014, questionnaires
were sent to all eligible individuals (n =2209) who had been
screened for TMD pain at their Public Dental Service clinic

each year in the first time period [4]. The questionnaire
asked the same screening questions about TMD pain as in
the first time period. The questionnaire also included instru-
ments covering TMD pain (pain intensity, Graded Chronic
Pain Scale [GCPS]), painful comorbid conditions (comorbid
pain sites), non-painful comorbid conditions (depression,
Patient Health Questionnaire [PHQ-9]), psychosocial status
(Patient Health Questionnaire [PHQ-9]), and pain-related dis-
ability (Graded Chronic Pain Scale [GCPS] and Jaw Function
Limitation Scale [JFLS].

Due to the initial low response rate [n=471], we short-
ened the postal questionnaire and after the ethics committee
renewed their approval of the study, we offered telephone
interviews as an alternative to the postal questionnaire. The
non-respondents (n=1738) were divided into two groups:
individuals with previous TMD pain (n=197) and individuals
without previous TMD pain (n=1541). In each group, the
individuals were randomised; the individuals were then con-
tacted in the order of randomisation. Reminders were sent
to all 197 individuals who had had TMD pain as an adoles-
cent, and to the first 254 (16%) on the list of the individuals
who had not, offering the possibility of a telephone inter-
view instead of a postal questionnaire. The remaining 1287
persons in the second group who had had no pain as an
adolescent received only the postal questionnaire as a
reminder. Sixty-six individuals in the group with TMD pain as
adolescents and 55 in the group with no previous TMD pain
were interviewed over the telephone. The reason for not
offering everybody a telephone interview was lack of time
and staff. Also, we wanted to reach as many as possible who
had previously had TMD pain, and get their answers. The
flow chart in Figure 1 illustrates this procedure.

The Ethics committee of the Faculty of Health Sciences at
Linkoping University approved the study (Dnr [Daybook No.]
2011/356-32 and 2013/339-32).

Definition of self-reported TMD pain

We defined the first measurement period of 2000-2003 as
baseline and follow-up as 2012-2014. According to their
responses to the screening questions, we placed individuals
into one of four pain groups defined by their pain experi-
ence at baseline and at the 10-year follow-up ([0=no TMD
pain or 7T=TMD pain at baselinel/[0=no TMD pain or
1=TMD pain 10 years later]):

0/0 (no TMD pain)

0/1 (new TMD pain)

1/0 (previous TMD pain)
1/1 (persistent TMD pain)

Comorbid pain complaints

We determined presence of other bodily pain complaints by
asking the patient, ‘Do you have recurrent or chronic pain in
your body? Headache? Neck? Back? Stomach? Joints? Chest?



2000-2003 Screening questions about TMD
pain were asked once a year, over
4 years. Of these, 11% reported
TMD pain on one or more
occasions.
n= 2,255
3 missing
43 no longer living in Sweden
2012
A postal questionnaire was sent to
all eligible individuals from the
cohort.
n=2,209
2013 471 responded, 21.3%
2014 -

A reminder was sent to 1,738
individuals: 197 with TMD pain
as adolescents, and 1,541 with no
previous TMD pain. A telephone

interview was offered to 451.

1,403 dropouts
Jan 2015

Another 335 responded, of whom
121 were interviewed by
telephone: 66 in the previous
TMD pain group and 55 in the
group with no previous TMD
pain. The total response rate was
806, or 36.5%.

5 incomplete data

Of these 801 were valid, 310 men
and 491 women.

Figure 1. Flow chart.

All over your body?’ The questions were dichotomous: yes
or no.

Graded chronic pain scale (GCPS)

The GCPS is a self-report instrument that uses seven ques-
tions to query pain intensity, interference of pain in daily
activities, and number of disability days. These items yield a
score of 0-IV: Grade 0 is defined as no TMD pain in the last
3months. Grades I-IV require a patient report of TMD pain
once a week or more often. Grade | is defined as TMD pain
of low intensity that averages less than 5 on a numeric rat-
ing scale (NRS; a 0-10 scale, where 0=no pain, 10=worst
pain imaginable) and is associated with little pain-related
interference with daily living. Grade Il is defined as high-
intensity pain (5 or above on an NRS) with low amounts of
pain-related interference. Grades Ill and IV reflect moderate
and significant pain-related psychosocial disability regardless
of pain level [27,28].

Jaw function limitation scale-20 (JFLS-20)

The JFLS-20 is a 20-item instrument for assessing the func-
tional status of the masticatory system. The patient grades
the items on a 0-10 NRS anchored by the endpoints ‘no
limitation” and ‘extreme limitation”. Good reliability and
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validity have been found for the three constructs assessing
limitations in mastication, jaw mobility, and verbal and emo-
tional expression [29].

Patient health questionnaire-9 (PHQ-9)

The PHQ-9 is a 9-item depression scale, where each item is
scored from 0 to 3; this yields a severity score of 0-27. The
PHQ-9 is a reliable and valid measure of depression severity.
Individuals scoring <9, with no-mild depression are consid-
ered to have no depressive disorder, while scores >10 indi-
cate moderate-severe depression [30].

Statistical analysis

Descriptive statistics and 95% Cl were used to analyse the
data. The chi-square test and Fisher's exact test analysed
between-group differences for categorical variables. Analyses
were adjusted for gender. Relative risk was calculated for the
proportion with current TMD pain. The level of significance
was set at p <.05.

Results

The questionnaire response rate was 36.5% (n=23806); 801
responded to all TMD pain items. Figure 1 presents a flow
chart of the study.

Table 1 presents the distribution of responders among
the four pain groups. The incidence of TMD pain over this
follow-up period would be 104 of 657 who had not previ-
ously reported pain, or 15.8% over 10years, 1.58% per year,
or 1.58 per 100 person-years of follow-up.

The proportion with current TMD pain was significantly
higher in the group that had had pain as adolescents. Of the
adults who had had TMD pain as adolescents, 45.1% had
pain at follow-up. Of those who did not report TMD pain as
adolescents, only 15.8% had TMD pain at follow-up. TMD
pain in adolescence appears to almost triple the risk of TMD
pain in young adulthood (relative risk = 2.9, 95%
Cl [2.2-3.7]).

Table 2 shows the proportion of responders in each TMD
pain category who had comorbid complaints at follow-up.
Individuals with persistent TMD pain had high proportions of
painful comorbidities, as did those with new TMD pain.
Individuals with previous TMD pain reported fewer comorbid-
ities than the persistent TMD pain group. Those without TMD
pain at either time point (the no TMD pain group) reported
the fewest pain complaints.

All reported pains were significantly more common in the
persistent TMD pain group than in the no TMD pain group.
Significantly more individuals in the previous TMD pain group
reported painful comorbidities than in the no TMD pain
group. The persistent TMD pain group had significantly more
severe joint pain and pain in many parts of the body than
did the new TMD pain group. Compared with the two groups
without TMD pain at follow-up (the previous and the no TMD
pain groups), persons with persistent TMD pain were nearly
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15 times more likely to report pain from multiple bodily
regions (32.3% vs 2.2%).

Jaw function was evaluated using the 20-item JFLS where
higher scores indicate higher limitation (Table 3). Individuals
with pain at follow-up (the persistent or new TMD pain
groups) had clear limitations in jaw function compared with
individuals with no pain at follow-up (the previous and the
no TMD pain groups). The JFLS subscales also showed sub-
stantial differences between persistent and new TMD pain
versus previous and no pain. Mastication, mobility, and com-
munication subscores were 6-14 times higher among those
presently experiencing TMD pain than those who were not.

The majority of individuals in the persistent (59%) and the
new (71%) TMD pain groups had pain of low intensity and
little pain-related disability (GCPS grade I). In these pain pro-
files, 29% and 22%, respectively, reported TMD pain of
higher intensity and low pain-related disability (GCPS grade
I); 13% and 7% had GCPS grade lll, moderate pain-related
disability. No patient had grade IV pain-related disability.
Individuals with new TMD pain scored an average pain inten-
sity of (mean, 95% CI) NRS 3.5 (95% CI [3.15-3.91]) and

Table 1. Distribution of the 801 eligible responders at the follow-up of tem-
poromandibular disorder (TMD) pain among adolescents (baseline, 2000-2003;
follow-up, 2012-2014; 1 =TMD pain; 0 =no TMD pain).

TMD pain
Follow-up
Baseline 1 0
1 n=65 (8%) n=179 (10%)
0 n=104 (13%) n =553 (69%)

These form the four TMD pain groups in the present study: 1/1 = persistent
TMD pain, 1/0=previous TMD pain, 0/1=new TMD pain, and 0/0=no
TMD pain.

individuals with persistent TMD pain scored slightly higher,
an average NRS of 4.4 (95% CI [3.90-4.81]).

Moderate to severe depression measured with the PHQ-9
was much more common for individuals who reported pain
as young adults (the persistent [45%] and the new [32%] TMD
pain groups) compared to those who did not report current
pain (the previous [16%] and the no [7%] TMD pain groups).
Comparisons of the proportions of depression within the no
and the persistent TMD pain groups differed significantly
(p <.001). Comparisons of the no with the previous (p =.066)
TMD pain groups and of the new with the persistent
(p=.092) TMD pain groups showed borderline or no signifi-
cant differences (Table 4).

Discussion

Our main findings are that around half of the teenagers who
report TMD pain will have pain as young adults, and that a

Table 4. Proportion with depressive symptoms in the various TMD pain pro-
files at follow-up, as rated on the Patient Health Questionnaire (PHQ)-9, a 9-
item depression scale that yields an overall severity score between 0 and 27.

Overall PHQ-9 score

0-9 (no-mild 10-27 (moderate—severe

depression) depression) Total
TMD pain group N (%) N (%) N (%)
No TMD pain 486 (90.7) 50 (9.3) 536 (100)
Previous TMD pain 62 (83.8) 12 (16.2) 74 (100)
New TMD pain 68 (68.0) 32 (32.0) 100 (100)
Persistent TMD pain 34 (54.8) 28 (45.2) 62 (100)
Total 650 (84.2) 122 (15.8) 772 (100)

The following comparisons between groups were significant:
No TMD pain — New TMD pain: p = <.001.

No pain — Persistent TMD pain: p = <.001.

Previous TMD pain — Persistent TMD pain: p =.001.

Table 2. Proportion with bodily pain in temporomandibular disorder (TMD) pain categories at the follow-up.

Pain profile

No TMD pain-0/0 Previous TMD pain-1/0 New TMD pain-0/1 Persistent TMD pain—1/1
Painful comorbidity (%) (%) p’ (%) PP (%) p°
Headache 15.4 36.7 <.001 55.8 .081 69.2 <.001
Neck pain 19.3 304 .023 58.7 .862 60.0 <.001
Back pain 249 34.2 .078 471 215 56.9 <.001
Stomach pain 134 19.0 179 30.8 834 323 <.001
Joint pain 8.9 215 .001 221 .013 40.0 <.001
Chest pain 43 2.5 .758 10.6 969 10.8 .033
Pain in multiple body regions 2.2 1.4 <.001 144 .006 323 <.001

3Comparison of No TMD pain-0/0 and Previous TMD pain-1/0. ®Comparison of New TMD pain-0/1 and Persistent TMD pain-1/1. “Comparison of No TMD pain-0/0

and Persistent TMD pain-1/1.

Table 3. TMD pain groups and scores for the 20-item Jaw Function Limitation Scale (JFLS), at the follow-up.

JFLS-20 subscales

Mastication Mobility Verbal and emotional communication JFLS Total
TMD pain groups N Mean 95% CI Mean 95% ClI Mean 95% CI Mean 95% Cl
No TMD pain 537 0.1 0.08-0.16 0.1 0.07-0.15 0.1 0.04-0.11 0.1 0.07-0.12
Previous TMD pain 79 0.2 0.05-0.33 0.2 0.05-0.28 0.1 0.02-0.09 0.1 0.06-0.18
New TMD pain 103 0.9 0.59-1.12 0.8 0.53-1.08 0.6 0.35-0.82 0.7 0.48-0.93
Persistent TMD pain 65 1.0 0.76-1.29 1.4 0.97-1.84 0.8 0.51-1.08 1.0 0.72-1.25
Total 784 0.3 0.24-0.35 0.3 0.25-0.38 0.2 0.15-0.25 0.3 0.20-0.30

The JFLS-20 items are graded on a 0-10 numeric rating scale anchored by the endpoints ‘no limitation’ and ‘extreme limitation’. The number of items on the
JFLS subscales vary: mastication, 6; mobility, 4; verbal and emotional communication, 10.



history of TMD pain in adolescence almost triples the risk of
reporting TMD pain as a young adult. Similar results have
been reported in a longitudinal, Finnish study among adults,
where previous TMD pain, defined as palpatory muscle pain,
not self-report, could predict TMD pain 11 years later [31]. In
this study pain over an extended period of time is associated
with higher levels of depression and negative effects on jaw
function. Those with persistent TMD pain reported more dis-
ability than those with new TMD pain. Persistent TMD pain is
also related to a greater risk of pain in other areas of the
body and of painful comorbidities which may be signs of
central sensitisation [32].

Twelve to 15years ago, we studied TMD pain in adoles-
cence. We followed up these same adolescents as young
adults, and we hypothesised that those who had reported
recurrent and long-standing TMD pain problems as adoles-
cents would also report pain problems as young adults. To
our knowledge, no similar longitudinal follow-up study — on
such a large TMD pain population in this younger age
group - has been conducted. We chose patient-reported
outcome measures, and we have included painful and non-
painful comorbidities. Analysis of those data indicated that
TMD pain in young adulthood seemed to have no associ-
ation with intermittent, recurrent or continuous TMD pain at
baseline. Therefore we formed new groups based on
their history.

The response rate was 36.5%. An analysis of those who
responded versus those who did not revealed no significant
differences in age. Significantly more women than men
responded. The response rate among those with TMD pain
as adolescents was higher than among those initially TMD
pain free, approximately 56% vs. 33%. This is most likely due
to the telephone calls we made to all individuals who had
had TMD pain as adolescents and only a subset of those not
reporting TMD pain. The response rate was low but in line
with previous work; for example, Tolonen et al. observed
that survey response rates have declined over the past
25 years [33]. Also, young adults appear less likely to respond
to surveys than older adults [34]. In our study, individuals
with TMD pain at baseline were more likely to respond to
the questionnaire than those without pain, and it is therefore
possible that we may have overestimated the proportion of
subjects with TMD pain. Based on how the study was organ-
ised and the difficulties in securing responses, we were
unable to contact all study participants and achieve a higher
response rate. The main question was how those with TMD
pain felt when they became adults, and to compare with
those who had not had pain as adolescents. We wanted to
reach as many as possible who had had TMD pain in adoles-
cence. Since there was a high drop-out rate, we decided to
make a telephone call, which was not possible to do to the
whole group. Therefore we selected a representative sample
in a randomisation process. This is, however, a limitation
compared to asking the questions in person. The group with
no TMD pain as adolescents was handled the same way;
order of contact was random. Thus, age and gender were
unequal in the two groups.
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Another limitation of the present study is the lack of
repeated follow-ups during the 10-year-period. One result is
that those who reported pain at both measurement points
(the persistent TMD pain group) may have been pain-free at
various times during the longitudinal follow-up, and not truly
had persisting pain. The methodology for assessing pain also
varied: at baseline, the TMD pain screening questions were
asked verbally; at the follow-up, the questions were asked on
a written questionnaire. When questions are asked verbally,
it is possible for the questioner to provide details, for
example, concerning the intended pain location. However,
one study found that verbal enquiry alone yielded more
inconsistent results than the written questionnaire [35]. The
two screening questions used in the present study were
tested for verbal use, and reliability and validity were both
previously found to be very good [25].

Hunfeld et al. conducted a 3-year follow-up study of a
group of adolescents with persistent pain and assessed pain,
quality of life, and impact of pain on the family. Over the
3years, the researchers found that conditions were stable
and unchanged. The adolescents were coping well with their
pain [36]. Brattberg followed a group of children and adoles-
cents three times over 13 years, until they were young adults.
She found 59% of women and 39% of men reporting pain as
young adults. Twenty percent reported pain in all three
assessments. Predictors for pain in young adulthood were
back pain, headache once a week or more, and ‘feeling ner-
vous' at the age of 8-14years [19]. Our study design does
not allow us to find predictors, but it does seem likely that
TMD pain in adolescence increases the risk of having TMD
pain as young adult.

Individuals with TMD pain as young adults (the new and
the persistent TMD pain groups) reported pain-related disabil-
ity due to TMD pain; they also had pain in other body sites.
The prospective study of Lim et al. also found that higher
reports of headaches, muscle soreness or pain and other
pains accompanied development of TMD compared with
those without TMD [37]. Those with present TMD pain in our
study also have significantly higher depression scores than
those without, but the length of time the patient has had
pain is not a significant factor. These comorbidities are bur-
dens for the individual, and are important to recognise as
they affect treatment and prognosis. Patients might not
respond to standard treatment and may need additional
therapies [38].

We used the JFLS-20 in the follow-up assessment, which
is a validated measure of jaw functional limitations. The four
groups in the present study can be pooled into two distinct
groups, those with TMD pain as young adults (the new and
the persistent TMD pain groups), and those with no TMD
pain (the no and the previous TMD pain groups). Individuals
in the first pooled group, with TMD pain at the follow-up,
reported substantially greater limitations in jaw function in
all domains - mastication, mobility and verbal/emotional
communication - than those without pain. Since this study is
population-based, our data may serve as normative data for
this jaw function scale in young adults.
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Based on self-report surveys, TMD pain appears to triple
the risk of TMD pain in young adulthood. Given that meth-
ods are now available to screen for TMD pain and predict
persistence, and that effective treatment is available, second-
ary prevention should now be possible. For example, in
Sweden, adolescents are checked regularly, and if screening
is standardised, individuals with TMD pain can be identified
and offered treatment according to the national guidelines
for management of orofacial pain [39]. If risk factors, such as
psychosocial distress, for new onset or persistent TMD pain
can be modified, then TMD pain might not develop or, pos-
sibly only persist for a shorter time. Prevention of the devel-
opment of chronic TMD pain in young people would be a
substantial achievement for both the individual and society
in the future.

Our conclusion is that TMD pain in adolescence carries a
risk of persistent pain, and of attendant pain in different
parts of the body, with affected jaw and overall functioning
and psychosocial distress.
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