
126 Volume 18, Number 2, 2004

An 8-year Follow-up Study of Temporomandibular
Disorder and Psychosomatic Symptoms from
Adolescence to Young Adulthood

T
emporomandibular disorders (TMD) is a collective term for
structural and functional disorders associated with the tem-
poromandibular joints, muscles of mastication, or both.1–4

These are also known as temporomandibular pain dysfunction dis-
orders. Using various definitions of TMD, epidemiological preva-
lence studies have shown that up to 50% of the general popula-
tion may experience symptoms or signs of TMD,5–11 although
only 3% to 7% of the general population are reported to seek
treatment.4,12,13 Additionally, it has been reported that the major-
ity of those who seek treatment are women between the ages of 25
and 35.6,13 The reasons for the apparent discrepancy between the
number of people perceiving subjective symptoms or signs and the
number of people seeking treatment are still not clear.
Additionally, longitudinal studies have indicated that TMD fluctu-
ate over time,7,8,11 and no clear conclusion has been reached yet
about their natural progression or about exactly what variables
contribute to the development of TMD. 
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Aims: To assess the prevalence of subjective symptoms of pain
and/or temporomandibular disorder (TMD) dysfunction and their
association with psychosomatic (PS) symptoms in a longitudinal
follow-up study of Finnish young adults over an 8-year period.
Methods: One hundred twenty-eight Finnish young adults (60
men and 68 women) were assessed longitudinally at the ages of
15, 18, and 23 years using routine stomatognathic methods and a
standardized questionnaire. Results: The prevalence of reported
TMD symptoms ranged from 6% to 12% for pain symptoms,
from 12% to 28% for dysfunctional symptoms, and from 4% to
7% for a combination of these 2 types of symptoms. The preva-
lence of PS symptoms, which were constantly present in many of
the patients who reported them, ranged from 7% to 11%. A sig-
nificant correlation (P � .05) was found between TMD pain and
PS symptoms at the ages of 15 and 18 years. PS symptoms were
not significantly correlated to TMD dysfunction symptoms or to
experiencing no symptoms at any age. The majority of subjects in
all age groups with both TMD and PS symptoms were female, in a
ratio of approximately 2 to 1. Conclusion: The prevalence of
TMD and PS symptoms was low in adolescence and young adult-
hood, and there was a significant association, although relatively
weak, between PS symptoms and reports of either TMD pain or a
combination of TMD pain and dysfunction symptoms. J OROFAC
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Several studies indicate that there is an associa-
tion between poor general health and chronic mus-
culoskeletal pain disorders such as TMD.2,14 People
who report problems with their masticatory func-
tion, eg, pain or dysfunction in the temporo-
mandibular region, commonly report other somatic
or psychological problems.14,15 It is also generally
understood in the field of pain medicine that certain
factors, mainly psychological and psychosocial fac-
tors, could be important in determining the patient’s
tolerance of symptoms, need for treatment, risk of
developing chronic disorders, and resolution of
symptoms.14–16 Few studies have examined longitu-
dinally the prospective association between pain dis-
orders such as TMD and other somatic and psycho-
logical variables, especially among children and
adolescents. 

The authors hypothesize that TMD and psycho-
somatic health are associated. The aim of this
study was therefore to assess the prevalence of
subjective symptoms of TMD-related pain and/or
dysfunction and their association with psychoso-
matic (PS) symptoms in a longitudinal follow-up
study of Finnish adolescents and young adults over
an 8-year period. 

Materials and Methods

The sample was derived from the study population
of a longitudinal investigation of the dental devel-
opment and oral health of Finnish children initi-
ated at the Department of Pedodontics and
Orthodontics, University of Helsinki. The sample
consisted of 156 adolescents who were assessed at
the ages of 15, 18, and 23 years for type and fre-
quency of TMD and PS symptoms. Other studies
concerning the dental development, oral health,
and demographic background of the study popula-
tion have been published previously.17,18 This
study reports on the 128 adolescents (60 young
men and 68 young women; 82%) who partici-
pated in all 3 of the examinations. Fourteen young
men and 14 young women (18% of the sample)
were lost for follow-up.

The subjects were asked whether they frequently
suffered from pain in the temporomandibular
region, jaw tiredness, difficulty in mandibular
opening, or temporomandibular joint noises.
These standardized questions were taken from a
study by Nilner and Lassing.19

The subjects who experienced symptoms were
categorized as either experiencing TMD pain, expe-
riencing TMD dysfunction, or experiencing both
TMD pain and dysfunction. PS symptoms were

assessed using a self-report questionnaire developed
by Rimpelä et al.20 The questionnaire was validated
with 4,705 Finnish adolescents. The psychometric
properties of the questionnaire, including the details
of the validity and reliability testing and the scoring
of the 17 PS symptoms, have been reported by
Rimpelä et al.20 The questionnaire was used to
assess the prevalence of the following PS symptoms
within the preceding 6 months: irritability, loss of
appetite, dizziness, anxiety, sleep disturbance, loss
of energy, irritable bowel, stomach problems, tired-
ness, heart palpitations, hand tremor, nausea, sleep
disturbance, heartburn, sweatiness, head pain, and
breathing problems. Subjects were asked to rate the
occurrence of these symptoms on a 4-point scale,
where 1 = never, 2 = occasionally, 3 = often, and 4 =
constantly. For this study only scores of 3 or 4 were
considered to indicate that subjects suffered from PS
symptoms. A total symptom score according to
Rimpelä et al20 was also recorded. All data in this
study are based on subjective reports of perceived
symptoms, not actual diagnosed disorders. The
results regarding clinical stomatognathic examina-
tions were reported earlier.11,21,22

Statistical Analysis

The chi-square test was used to analyze categorical
variables, and the Wilcoxon matched pairs signed-
rank test was used to analyze ordinal nonparamet-
ric variables. The correlations are based on
Pearson’s product moment correlation coefficient
(r). The levels of statistical significance used were
(***) P � .001, (**)P � .01, (*)P � .05, and P �
.05 (insignificant).

Results

Longitudinal Prevalence of TMD Symptoms

Of the 128 subjects, 16 (12%) experienced TMD
pain symptoms at the age of 15 years, 12 (9%) at
18 years, and 7 (6%) at 23 years. Fifteen (12%)
experienced TMD dysfunction at the age of 15
years, 28 (22%) at 18 years, and 36 (28%) at 23
years. Five (4%) experienced both TMD pain and
dysfunction at 15 years, 8 (6%) at 18 years, and 9
(7%) at 23 years. There was no significant differ-
ence in prevalence of TMD symptoms between male
and female subjects at any of the 3 ages (P � .05).

Figure 1 shows the distribution of subjects
according to age. There was a significant increase
in TMD dysfunction from the ages of 15 to 18
years (P � .05) and from 18 to 23 years (P � .05).
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There was no significant difference in the preva-
lences of the other 2 categories of pain between the
different age cohorts (P � .05). The majority of
subjects had no symptoms of TMD pain or dys-
function at any of the 3 ages examined.

Longitudinal Prevalence of PS Symptoms 

Table 1 shows the number of PS symptoms
reported by the subjects at each age. The most fre-
quently reported PS symptoms at the ages of 15
and 18 were anxiety, irritability, fatigue, loss of
energy, headache, and sleep disturbance. At the
age of 23, subjects also reported stomach and
breathing problems in addition to these symptoms.
The overall prevalence of often or constantly pres-
ent PS symptoms was 41% at 15 years, 39% at 18
years, and 28% at 23 years, but only a few sub-
jects reported more than 2 of the 17 possible
symptoms (11% at 15 years, 12% at 18 years, and
7% at 23 years). There was no significant differ-
ence in the number of reported PS symptoms at
each age (P � .05).

Correlation Between TMD and PS Symptoms

Table 2 shows the distribution of subjects who
reported both PS and TMD symptoms. There was
a significant correlation between PS symptoms and
TMD pain at the age of 15 (r = 0.255, P � .01)
and at the age of 18 (r = 0.248, P � .01), but not
at the age of 23 (P � .05). Similarly, there was a
significant correlation between PS symptoms and
TMD pain and dysfunction at the age of 15 (r =
0.185, P � .05) and at the age of 18 (r = 0.261, 
P � .01), but not at the age of 23 (P � .05). No
significant association was found between TMD
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Fig 1 Distribution of subjects with TMD pain, TMD
dysfunction, and both TMD pain and dysfunction and
of symptom-free subjects, at the ages of 15, 18, and 23
years (n = 128).

Table 1 No. of Psychosomatic (PS) Symptoms
Reported by the Subjects (n = 128) at Ages 15, 18,
and 23 Years

No. of PS 15 y 18 y 23 y
symptoms n (%) n (%) n (%)

1 23 (18) 30 (23) 18 (14)
2 15 (12) 5 (4) 9 (7)
3 11 (9) 6 (5) 5 (4)
� 3 3 (2) 9 (7) 4 (3)
Total 52 (41) 50 (39) 36 (28)
Male 23 (18) 22 (17) 12 (9)
Female 29 (23) 28 (22) 24 (19)

Table 2 Distribution of Subjects (n = 128) with PS Symptoms 
in Each TMD Symptom-Related Group at Ages 15, 18, and 
23 Years

15 y 18 y 23 y

n† Total‡ % n† Total‡ % n† Total‡ %

Pain 12 16 75** 6 12 50** 3 7 43
Dysfunction 6 15 40 10 28 36 12 36 33
Pain + dysfunction 4 5 80* 7 8 88** 5 9 56
Any TMD symptom 22 36 61 23 48 48 20 52 38
Male 7 14 50 8 20 40 7 21 33
Female 15 22 68 15 28 54 13 31 42

No TMD symptoms 30 92 33 27 80 34 16 76 21
Male 16 46 35 14 40 35 5 39 13
Female 14 46 30 13 40 33 11 37 30

†No. of patients in a TMD symptom-related group suffering from PS symptoms.
‡No. of patients in the TMD symptom-related group.
*P � .05.
**P � .01.
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dysfunction and PS symptoms (P � .05) or
between PS symptoms and lack of TMD symptoms
(P � .05). The majority of subjects with both
TMD and PS symptoms were female, in a ratio of
approximately 2 to 1 in all 3 age groups (Table 2).

Discussion

Few studies have assessed longitudinally the asso-
ciation between TMD and somatic or psychologi-
cal symptoms. In agreement with previous
studies,23–26 this study found the subjective reports
of TMD pain symptoms and PS complaints to be
correlated, although the associations were weak.
The strongest coefficient was 0.2555, which
accounts for about 7% of the total variance. No
similar association was found between either dys-
functional symptoms or lack of TMD symptoms
and PS complaints.

This study concurs with previous studies that
found a relatively low prevalence of TMD pain and
dysfunction in adolescents and young adults.5–11

The majority of subjects with both TMD and PS
symptoms were female. Additionally, the majority
of subjects reporting PS symptoms at all ages were
female. Most prevalence studies have shown that
those in need of or seeking treatment for TMD are
predominantly female and between the ages of 25
and 35.6,10,13 Various reasons for the predomi-
nance of 25- to 35-year-old women among TMD
patients have been proposed, including hormonal
factors, increased trauma, a generally high amount
of health-seeking behavior, and the psychosocial
functioning of this cohort.4,13,26,27 Overall, how-
ever, the results of studies in younger age groups,
including the present study, indicate that the
majority of subjects cope well with their TMD pain
and dysfunction symptoms in adolescence.5–9,22

Several studies of general pain constructs, as well
as TMD, have indicated an association between psy-
chosomatic and/or psychosocial aspects.14–16,24–26

There is now general support from many studies
that biomedical, psychological, and psychosocial
variables are all important in the assessment of pain
disorders, including TMD.2,15,26,28,29 The findings of
this study concur with this and with the biopsy-
chosocial model of health and disease to some
degree.14,15,28–30 Pain problems may be associated
with psychosomatic factors and general well-being,
at least in some subjects. It is not possible to say,
however, how these parameters relate to each other,
ie, whether PS symptoms predispose the patient to
initiate or maintain TMD pain. In future studies it
would be of interest to assess whether TMD prob-

lems are associated with other pain conditions, to
determine the correlation between PS and clinical
variables and their clinical significance, and to eval-
uate the prospective treatment need. 

In this study, subjects who reported TMD dys-
function had only a weak association with PS
symptoms and closely resembled those subjects
with no symptoms. It could be hypothesized that
these patients can tolerate changes in their
mandibular function without treatment.11,15,16,31

It has been reported also that both pain symptoms
and dysfunctional symptoms may fluctuate over
time.5–10,14,15,22 A study by Könönen et al22

showed that joint clicking, a common dysfunc-
tional symptom with a reported prevalence of up
to 50% in some epidemiological studies,6,13 may
be adaptive in nature. These findings further sup-
port the exercise of caution in even conservative
management of these symptoms in adolescence, a
physically and psychologically sensitive phase of
development.22 It is premature to elucidate, how-
ever, how functional disturbances that require
treatment are correlated to the development of
TMD. Further prospective studies in this field are
required to elucidate this relationship. 

Conclusions

In conclusion, this longitudinal study indicated an
association between PS symptoms and TMD pain
and between PS symptoms and a combination of
TMD pain and dysfunction symptoms. No similar
correlation was found between TMD dysfunction
and PS complaints or between the lack of TMD
symptoms and PS complaints. Although the find-
ings support an association between pain symp-
toms and psychological factors, this association
was weak. Some subjects who report TMD pain
may also have PS symptoms that should be given
consideration in the assessment of these subjects.
No conclusion can be made, however, about the
role of PS symptoms in predisposing patients to,
initiating, or maintaining the development of
TMD or the prospective treatment need. 

The percentage of adolescent subjects reporting
either TMD pain symptoms or PS symptoms was
low. This finding supports earlier studies that
reported that the prevalence of people with TMD
symptoms and signs in the general population is
higher than the prevalence of people in need of treat-
ment for TMD. Furthermore, this finding supports
conservative management of TMD symptoms during
adolescence. 
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