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Abstract
Objective.Theaimof the studywas to evaluate the associationbetweenpsychosocial aspects of temporomandibular disorders (TMD)
andoral health-relatedquality-of-life (OHRQoL) and, secondly, to investigate the genderdifferences in these associationsusingpatient
and non-patient groups.Materials andmethods.The sample of the study consisted of 79 patients with TMDand 70 non-patients.
ThedatawascollectedbyFinnishversionsof theRDC/TMDAxis IIprofile andOralHealth ImpactProfile (OHIP-14)questionnaires.
The associations between Axis II profile sub-scales and OHIP prevalence were evaluated using chi-square tests, as stratified by group
status (TMD patients and non-patient controls) and by gender. The association between OHIP prevalence and Axis II profile sub-
scaleswereevaluatedusing logisticregressionanalysis, adjustedbyage,genderandgroup.Results.OHIPprevalence(thosereportingat
least one problem)was 90.9% in the patient group and 33.3% in the non-patient group (p < 0.001, chi-squared test).OHIPprevalence
washigher among those scoringhigheronallRDC/TMDAxis IIprofile sub-scales, i.e. gradedchronicpain status,depressionandnon-
specific physical symptoms with pain items included and with pain items excluded. The associations were significant in the non-
patient group.Women showed statistically significant associations of OHIP prevalence with all Axis II sub-scales. Amongmen,OHIP
prevalence associated with GCPS and somatization. The logistic regression analysis showed that OHIP prevalence associated
significantly with somatization and depression. Conclusions. TMD associate with OHRQoL through multiple ways, linked with
depression and somatization. These findings emphasize the importance of early and effective treatment of TMD.

Key Words: temporomandibular disorders, oral health-related quality-of-life, Oral Health Impact Profile, psychosocial factors

Introduction

Temporomandibular disorders (TMD) are defined as
‘a collective term embracing a number of clinical
problems that involve the masticatory muscles, the
temporomandibular joint (TMJ) and associated struc-
tures, or both’ [1]. The most common signs and
symptoms of TMD are pain, limited range of jaw
movement and TMJ noises [1].
The prevalence of TMD symptoms and signs are

common in the population. In addition, among
women, TMD are twice as common in the general
population than among men, and in a TMD patient
population the proportion of women is as much as
4-times higher than the proportion of men [2,3]. The
research diagnostic criteria for TMD (RDC/TMD)
provide a dual diagnosis that recognizes physical

symptoms (Axis I) and psychosocial factors (Axis II)
[4]. The Axis I includes sub-classifications of clinical
diagnoses such as muscle disorders (i.e. myofascial
pain with or without limited jaw opening) and TMJ
disorders (i.e. disc dislocation with or without reduc-
tion, arthralgia, osteoarthritis and ostearthrosis). The
Axis II includes sub-scales containing graded chronic
pain scale, depression and somatization.
In most cases TMD typically run a chronic or

recurrent course [1]. In addition to a heterogeneous
group of physical conditions, TMD patients suffer
from various types of psychosocial distress. Today,
the general consensus is that psychological and psy-
chosocial factors are very important in the under-
standing of TMD, but there is less evidence that
these factors are etiologic [5]. It can be suggested
that, especially when they turn chronic, TMD are
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likely to impair individuals’ quality-of-life, specifically
oral health-related quality-of-life (OHRQoL) which is
a multidimensional concept that includes subjective
evaluation of perceived physical, psychological and
social aspects of oral health, even though no single
measure has been developed that captures the concept
completely [6].
Studies have shown a substantial negative impact

on OHRQoL in patients with TMD [7-13]. Two
recent studies [9,10] from patient samples have
used the RDC/TMD criteria in the diagnostic classi-
fication of TMD, showing that all Axis I diagnoses
have an impairing impact on OHRQoL. John et al. [9]
found that there were larger differences in mean
OHIP (Oral Health Impact Profile, one of the mea-
sures of OHRQoL) scores on Axis II measures com-
pared to Axis I, the strongest association being with
Graded Chronic Pain Scale (GCPS). These two
studies showed that, compared to the general popu-
lation, TMD patients have significantly more often
problems impairing their OHRQoL. However, the
influence of gender and age are analyzed only in a
minority of studies [13]. Overall, due to the relatively
low number of studies concerning TMD and quality-
of-life, further studies are needed to evaluate the level
of impaired OHRQoL in TMD.
The aim of the present study was to evaluate the

association between a RDC/TMD Axis II profile and
oral health-related quality-of-life among patients with
TMDandnon-patients.Secondly, the aimwas to inves-
tigate the effect of gender and age on these associations.

Materials and methods

The total sample of the study consisted of 149 subjects,
79 of which (22.8%men, mean age = 43.5, SD = 13.1)
were consecutive TMDpatients who had been referred
to the Oral and Maxillofacial Department, Oulu Uni-
versity Hospital, Finland, for diagnosis and treatment
of TMD and 70 (32.9% men, mean age = 25.3,
SD = 6.5) non-patients consisting of dental students
from the University of Oulu, Finland. The inclusion
criteria for the study were as follows: (1) at least one
diagnosis of TMD according to the RDC/TMD [4],
(2) at least 20 years of age and (3) lack of general
diseases that may affect the masticatory muscle or
TMJs. Eighty-six per cent of the patients were diag-
nosed as having myofascial pain without limited open-
ing, 25% disc dislocation (DD) with reduction (in one
or both TMJs), 9%DDwithout reduction with limited
opening, 1% DD without reduction without limited
opening, 42% arthralgia, 19% osteoarthritis and 11%
osteoarthrosis.
The size of the sample was calculated with power

analysis based on the data of an earlier study [14].
Variable (total score of Helkimo’s clinical dysfunction
index) differences with a mean of 2-points (SD = 3.5,
5% alpha error level) between the groups could be

achieved with 80% power with the sample size of
39 per group.
All the subjects filled in the questionnaire which

included the validated Finnish version of OHIP-14
and the Finnish translation of RDC/TMD. OHIP-14
includes seven conceptual dimensions of oral health-
related quality-of-life. The dimensions are functional
limitation, physical pain, psychological discomfort,
physicaldisability,psychologicaldisability, socialdisabil-
ity and handicap [15]. These dimensions are based on
the conceptualmodel of oral health [16].Theprevalence
of OHIPwas evaluated as the percentage of participants
reporting at least one problem occasionally, fairly often
or very often. OHIP severity was evaluated as the sumof
ordinal responses, which takes into account impacts
experienced only occasionally or hardly ever. The fol-
lowing variables were determined for every Axis II sub-
scale of the RDC/TDM criteria:

(1) Graded Chronic Pain Scale GCPS

. grade 0 = no TMD pain in the previous 6 months,

. grade I = low disability—low intensity pain,

. grade II = low disability—high intensity pain,

. grade III = high disability—moderately limiting,
and

. grade IV = high disability—severely limiting;

(2) Somatization; pain items included and pain
items excluded, both graded as normal, moderate,
or severe; and
(3) Depression, classified as normal, moderate,
severe, based on the reference values as suggested
by Dworkin and LeResche [4].

Statistical analysis

OHIP prevalence and OHIP severity were calculated
for each sub-group of Axis II. The association
between RDC/TMD Axis II profile sub-scales cate-
gories and OHIP prevalences was evaluated using
chi-squared tests, stratified by group status and
gender. One-way Anova tests were used to evaluate
the statistical significances of the association between
Axis II profile sub-scales categories and OHIP sever-
ity. For the logistic regression analyses, GCPS was
dichotomized as grade 0 vs grades I–IV, somatization
(pain items included and pain items excluded) as
normal vs moderate or severe and depression as
normal vs moderate or severe. Logistic regression
analyses with OHIP prevalence as dependent vari-
able and GCPS, somatization (with pain items
included and pain items excluded) and depression
as independent variables at time were conducted. All
models were adjusted for age (continuous), gender
and group. Additionally, interaction coefficients
between each independent variable and group and
gender were calculated. Statistical significance was
set at p < 0.05. All statistical analyses were performed
using the SPSS software, version 17.0.
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Results

The mean of the facial pain symptom duration of
the patient group (57 responses) was 5.8 years
(SD = 8.2 years). The prevalence of OHIP was 90.9%
in the patient group and 33.3% in the non-patient group
(p < 0.001, chi-squared test). TheOHIP prevalence was
higher among those scoring higher on all RDC/TMD
Axis II profile sub-scales.ThemeanOHIP severity score
was 15.7 (SD = 10.5) in the patient group and
3.0 (SD = 5.5) in the non-patient group. The mean
OHIP severity score was higher among those scoring
higher on every RDC/TMD Axis II profile sub-scale.
Mean OHIP scores differed significantly among sub-
scales in thenon-patientgroup. In thenon-patientgroup,
all Axis II sub-scales were significantly associated with
OHIP prevalence and all other sub-scales except soma-
tization (pain items included) were significantly associ-
ated with OHIP severity (Table I). In the patient group
somatization sub-scale (pain items included) associated
significantly with OHIP severity, which includes also an
item on pain (Table I).

The mean OHIP prevalence was 67.6% among
women and 56.4% in men. After stratifying by gender
the OHIP prevalence was higher among those scoring
higher on all RDC/TMD Axis II profile sub-scales.
The mean of OHIP severity was 11.3 (SD = 11.5) in
women and 6.0 (SD = 6.7) in men. The mean OHIP
severity score was higher among those scoring higher
on all RDC/TMD Axis II profile sub-scales. Women
showed significantly higher OHIP severity scores than
men on all Axis II sub-scales (Table II). Women
showed statistically significant associations of OHIP
prevalence with all Axis II sub-scales and also between
OHIP severity and GCPS. Among men, OHIP prev-
alence associated with GCPS and somatization (with
pain items excluded), while OHIP severity associated
with GCPS and somatization (with and without pain
items) (Table II).
The logistic regression analyses showed that OHIP

prevalence associated significantly with somatization
with pain items included (OR = 4.2, 95% CI = 1.5–
11.4), somatization with pain items excluded (OR = 3.2,
95% CI = 1.1–8.9) and depression (OR = 4.7, 95%

Table I. The prevalence of Oral Health Impact Profile (OHIP) (subjects reporting at least one problem) and the mean OHIP severity
according to the Axis II profile sub-scales included in the research diagnostic criteria for temporomandibular disorders (RDC/TMD) in
79 patients with TMD and 70 non-patients.

OHIP prevalence (%) OHIP severity

Patients n (%) Non-patients n (%) Patients NP Patients NP

GCPS*

0 25 (31.3) 45 (64.3) 84.00 20.45 12.96 1.16

I 19 (24.1) 19 (27.1) 88.89 62.50 14.17 5.06

II 33 (41.8) 6 (8.6) 96.88 50.00 18.25 10.83

III 1 (1.3) — 100.00 — 27.00 —

IV 1 (1.3) — 100.00 — 16.00 —

p-value** 0.539 0.006 0.278 0.000

Depression

Normal 43 (54.4) 46 (65.7) 88.37 21.74 12.95 2.28

Moderate 21 (26.6) 14 (20.0) 100.00 64.29 19.38 3.79

Severe 12 (15.2) 6 (8.6) 91.67 50.00 20.17 6.50

p-value 0.269 0.008 0.278 0.000

Somatization (pain items included)

Normal 27 (34.2) 45 (64.3) 85.19 22.22 12.07 1.60

Moderate 29 (36.7) 14 (20.0) 93.10 64.29 18.03 3.79

Severe 20 (25.3) 7 (10.0) 100.00 42.86 17.85 10.29

p-value 0.171 0.012 0.018 0.180

Somatization (pain items excluded)

Normal 35 (44.3) 46 (65.7) 88.57 23.91 14.06 1.54

Moderate 24 (30.4) 16 (22.9) 91.67 56.25 15.50 4.38

Severe 17 (21.5) 4 (5.7) 100.00 50.00 20.12 14.00

p-value 0.356 0.047 0.060 0.000

*Graded Chronic Pain Status.
**p-values for differences in OHIP prevalence and OHIP severity among the groups.
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CI = 1.6–13.8). No statistically significant interaction
coefficient between GCPS, somatization (with pain
items included and pain items excluded) and depres-
sion and group or gender was found.

Discussion

The results of the present study showed that the RDC/
TMD Axis II psychosocial sub-scales associate with
OHRQoL. The TMD patient group had significantly
poorer OHRQoL than the non-patient group; OHIP
prevalence was almost 3-times higher in the patient
group than in the control group, which highlights the
significance of TMD in impairment of OHRQoL.
Although the patient group showed much higher
OHIP prevalence and OHIP severity points on all
Axis II sub-scales, statistically significant differences
were seen, especially in the non-patient group on all
Axis II sub-scales. Instead, the patient group showed
relatively high OHIP values on every sub-scale,

leading to smaller deviations between them compared
to the non-patient group (Table I). Finally, the asso-
ciations with OHIP prevalence and depression and
somatization remained in the multivariate model.
Our results indicate that psychosocial factors are

associated with TMD by impairing the OHRQoL.
These results support previous studies concerning
the role of psychosocial factors in the background of
TMD. Rantala et al. [17,18] evaluated the association
of TMD symptoms with psychosocial factors and
found a significant relationship between somatization
and myofascial pain. In addition, there is considerable
evidence suggesting that psychological and psychoso-
cial factors are fundamental in the understanding of
TMD, as with other chronic pain disorders [1,19,20].
Somatization has already been found to be a risk factor
for myofascial pain in earlier studies in patient and
community samples [21,22]. Furthermore, psychoso-
cial factors are significantly related not only to TMD
but also to other musculoskeletal pain, such as neck

Table II. The prevalence of Oral Health Impact Profile (OHIP) (subjects reporting at least one problem) and the mean OHIP severity
according to the Axis II profile sub-scales included in the research diagnostic criteria for temporomandibular disorders (RDC/TMD) in
79 patients with TMD and 70 non-patients, stratified by gender.

OHIP prevalence (%) OHIP severity

Men n (%) Women n (%) Men Women Men Women

GCPS*

0 21 (53.8) 46 (45.1) 28.6 50.0 1.62 7.11

I 10 (25.6) 24 (23.5) 80.0 75.0 8.30 10.54

II 8 (20.5) 30 (29.4) 100.0 86.7 14.50 17.77

III — 1 (1.0) — 100.0 — 27.00

IV — 1 (1.0) — 100.0 — 16.00

p-value** 0.001 0.011 0.000 0.004

Depression

Normal 30 (76.9) 58 (56.9) 46.7 56.9 4.87 8.66

Moderate 7 (17.9) 28 (27.5) 85.7 85.7 9.86 13.96

Severe 2 (5.1) 16 (15.7) 100.0 75.0 9.00 16.44

p-value 0.076 0.022 0.572 0.063

Somatization (pain items included)

Normal 28 (71.8) 44 (43.1) 46.4 45.5 4.46 6.20

Moderate 9 (23.1) 34 (33.3) 77.8 85.3 9.22 14.50

Severe 2 (5.1) 24 (23.5) 100.0 83.3 12.50 16.25

p-value 0.114 0.000 0.027 0.086

Somatization (pain items excluded)

Normal 29 (74.4) 52 (51.0) 44.8 55.8 4.34 8.40

Moderate 8 (20.5) 32 (31.4) 87.5 75.0 10.25 11.25

Severe 2 (5.1) 18 (17.6) 100.0 88.9 12.50 19.94

p-value 0.043 0.020 0.008 0.120

*Graded Chronic Pain Status.
**p-values for differences in OHIP prevalence and OHIP severity among the groups.
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pain [23-26], which emphasizes the complex relation-
ship between psychosocial issues and pain in both
patient and non-patient populations.
The strongest associations were seen between

OHRQoL and GCPS so that those with increasing
levels of GCPS also had increasingly impaired OHR-
QoL (Tables I and II). Previous findings have
also shown that TMD impair OHRQoL, especially
through pain [9,10]. However, after controlling age
and gender, this association was not significant, which
indicated that the associations are influenced through
these variables, possibly also via symptom duration,
which could not be assessed in this study due to
limited data. An interesting finding was that depres-
sion and somatization associated with OHRQoL.
Thus, it can be assumed that TMD associate with
OHRQoL through multiple ways, linked with depres-
sion and somatization. In our study the non-patient
group showed considerably high frequency in depres-
sion and somatization rates (Table I). These levels are
higher than those found in the study of Rantala et al.
[18] from a Finnish working population. This may be
due to the fact that our non-patient group consisted of
dental students, who are supposed to experience more
stress and depression than the working adult popu-
lation. It should also be noted that the awareness of
TMD symptoms by the dental students may have
affected their report of symptoms. Furthermore, in
our study we used the reference values as suggested by
Dworkin and LeResche [4], whereas in the other
Finnish study [18] the population was divided into
three groups by percentiles according to TDC/TMD
to assess depression.
Two recent studies used the same criteria as the

present study in assessing TMD and OHRQoL
[9,10]. In contrast to our study, the control groups
in both of the studies represented a population with-
out any signs of TMD diagnosis, which may increase
the differences between the groups. In the study of
John et al. [9] there were larger differences in Axis II
than in Axis I sub-scales and OHRQoL had the
strongest association with GCPS. In addition, soma-
tization scores were strongly related to OHIP scores,
whereas depression was only weakly related. This
finding is in contrast to our results which showed
significant associations also between depression sub-
scale and OHIP scores in the non-patient group. The
study of Reissmann et al. [10] concentrated on Axis I
physical diagnoses, not on psychosocial sub-scales.
Their results highlight the role of pain in OHRQoL.
They found that myofascial pain patients showed the
highest OHRQoL impact, with the lowest impact seen
in patients with disc displacement. Further, subjects
with pain-associated conditions presented higher
scores than those without pain.
In the present study women showed higher OHR-

QoL scores than men (Table II). The association
between OHIP and all Axis II sub-scales was

statistically significant in women. Men had statistically
significant associations in GCPS and somatization.
Additionally, women had higher values on GCPS com-
pared with men (Table II). The differences in pain
mechanisms between genders have been explained by
multiple factors, such as biological, hormonal, psycho-
social and social factors [19,27-31]. The patients in the
study sample had been referred to specialist dental
healthcare at Oulu University Hospital, meaning that
they had mostly suffered from long-standing and severe
symptoms of TMD. In both genders OHRQoL was
impaired by chronic pain. In addition, OHRQoL was
associated with depression in women and with soma-
tization in both genders. Depression impairs OHR-
QoL, especially in women, who also showed higher
depression values than men. The role of depression in
the background of TMD has been shown especially
among women [30]. Further, women have been shown
to be exposed to more complex neurophysiological
mechanisms between pain and depression compared
with men [32].
The strength of the present study was that we used

valid and standardized instruments in the measure-
ment of TMD-related psychosocial aspects and
OHRQoL. In order to evaluate the associations
both in TMD patients and the general population
we used two different groups of subjects, TMD
patients and non-patients. In contrast to the study
by John et al. [9], in our study no TMD cases were
excluded from the control group, and the controls can
thus be regarded as representing normal population.
It should be noted that the mean ages of the subjects
in the TMD patient and non-patient groups were not
consistent (43.5 and 25.3 years, respectively). In
addition, the gender distribution differed between
the groups in that the non-patient group included
larger percentages of men than the patient group. The
influences of age, gender and group status were con-
trolled for in the multivariate analysis. The relatively
wide confidence intervals are supposed to be due to
the low sample size.
In conclusion, TMD associate with oral health-

related quality-of-life by multiple ways, especially
through depression and somatization. In addition,
these findings emphasize the importance of early and
effective treatment of TMD. Dentists should also
evaluate and be prepared to manage the psychosocial
aspects of TMD patients or consult mental health-
care professionals on the appropriate treatment
of TMD.
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