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SUMMARY To describe the natural course of

temporomandibular disorders (TMD) in patients

with low levels of pain-related impairment,

independently by the physical diagnoses they

received. Amongst all patients who attended the

TMD Clinic, University of Padova, Italy, during the

year 2009, those who: (i) had Research Diagnostic

Criteria for TMD (RDC/TMD) axis II Graded

Chronic Pain Scale (GCPS) grade 0 or 1 scores, (ii)

received counselling on their signs and symptoms

at the time of their first visit and suggestions on

how to self-manage their symptoms, (iii) did not

attend the Clinic since the time of their last visit

and (iv) were visited by the same resident, were

recalled for a follow-up assessment during the

period from September to December 2011. Sixty-

nine patients (79% females; mean age

47.4 � 11.3 years; range 26–77) of 86 who were

potentially eligible accepted to enter the study.

The time span since the first visit ranged from 23

to 36 months. At the follow-up assessment, the

percentage of patients with muscle disorders

decreased from 68.1% to 23.1%; disc displacement

with reduction remained unchanged (52.1%),

whilst the 5.7% of patients who had disc

displacement without reduction with limited

opening then showed absence of limitation;

diagnoses related to other joint disorders

decreased from 30.4% to 14.4% for arthralgia and

from 27.5% to 24.6% for osteoarthritis/

osteoarthrosis. In a sample of patients TMD with

low pain-related impairment followed up with a

single recall assessment at 2-to-3 years, the natural

course of disease was generally favourable.
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Introduction

Temporomandibular disorders (TMD) are heteroge-

neous conditions affecting the temporomandibular

joints (TMJ), the jaw muscles, or both (1). Such disor-

ders have a complex pathophysiology with a multi-

tude of risk factors interacting at the individual level.

Importantly, whilst some patients develop chronic

pain and are very demanding from a therapeutic

viewpoint, the prognosis is favourable in the majority

of subjects presenting TMD signs and symptoms, thus

supporting the need for adopting reversible and con-

servative treatments (2, 3). Fluctuation and self-

remission of symptoms are a major source of bias for

studies on the effectiveness of TMD treatments as well

as one of the reasons why high success rates have

been described for several treatment approaches (4).

The description of the natural course of disease is

fundamental to get deeper into the epidemiology of

such disorders and to appraise critically all the studies

on treatment effectiveness. Several investigations

have been performed so far in the attempt to improve

knowledge on the natural course of disease or the

positive effects of conservative treatments over long

follow-up periods (5–8). A major shortcoming of the

available investigation is that patients’ recruitment

was based on the physical diagnosis, viz., a clinical

assessment or even the so-called axis I of the
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Research Diagnostic Criteria for TMD (RDC/TMD) (9).

Such an approach did not take into proper account

for the importance of a thorough psychosocial assess-

ment, which is likely to have much importance in

terms of disease’s course and treatment outcomes.

The Graded Chronic Pain Scale (GCPS) included

amongst the evaluation instruments of the RDC/TMD

axis II may be assumed as the standard of reference

for assessing pain-related impairment in patients with

TMD, because it allows identifying five categories of

patients with TMD based on their pain-related impair-

ment (10). Multicentre studies have shown that sub-

jects with the most severe GCPS ratings (i.e. grade III

or IV) are only 15–20% of the TMD patient popula-

tions (11) and that impairment levels are not associ-

ated with axis I diagnoses (12). Also, patients with

severe impairment are the worst treatment responders

(13), whilst those with low impairment benefit a lot

from simple cognitive-behavioural therapy regimens

(14).

With these premises, the present investigation

described the natural course of TMD signs and

symptoms in patients with low levels of pain-related

impairment, independently by the physical diagnoses

they received, with the aim to gain a better insight

into the epidemiological features of TMD. To ease

comparison with future studies, this manuscript was

reported according to the STROBE (STrengthening

the Reporting of OBservational studies in Epidemiol-

ogy) guidelines for reporting observational trials,

which were elaborated as an useful strategy to

improve reporting of observational studies (Table 1)

(15).

Material and methods

The study sample was composed of patients with no

pain-related impairment or low pain-related impair-

ment (low disability, low intensity) attending the

TMD Clinic, Department of Maxillofacial Surgery,

University of Padova, Italy to seek for TMD advice

and/or treatment. As part of a project for a MSc the-

sis, all patients who attended the clinic during the

year 2009 and were included in the clinic database

Table 1. Key study features. Summary checklist according to the STROBE guidelines for reporting observational studies

Item Description

1. Title Natural course of temporomandibular disorders with low pain-related impairment: a 2-to-3-year

follow-up study

2. Background Need for studying the natural course of disease

3. Objective To assess the natural course of TMD in patients with low pain-related impairment, independently by the

physical diagnoses

4. Study design Observational longitudinal study

5. Setting TMD Clinic, University of Padova, through years 2009–2011

6. Participants Cohort of patients with low pain-related impairment (RDC/TMD axis II GCPS)

7. Variables RDC/TMD axis I diagnoses

8. Data source RDC/TMD guidelines

9. Bias Control strategies: standardised assessment, single examiner

10. Study size All eligible patients attending the TMD Clinic during the year 2009

11. Quantitative variables Not applicable

12. Statistical methods Description of frequencies of axis I diagnoses

13. Participants 69 of 86 potentially eligible; reasons for drop-outs and non-participation were given

14. Descriptive data 79% females (mean age 47 years) followed up for 23–36 months at two observation points in time

(baseline and follow-up)

15. Outcome data Changes in the frequencies of diagnoses over time

16. Main results Specific description of diagnostic groups

17. Other analysis Not applicable

18. Key results Favourable course of TMD symptoms in low pain-related impairment

19. Limitations Selected patient population, single-centre study, single follow-up assessment

20. Interpretation Caution in the interpretation of results, support to the available literature on benign course

21. Generalisability Good reproducibility of the study design in other clinical settings

22. Funding Not applicable
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were screened for inclusion in the study. To be

included in the investigation, patients had to: (i) Pres-

ent RDC/TMD axis II GCPS grade 0 or 1 scores, (ii)

Receive counselling/advice on their signs and symp-

toms at the time of their first visit and receive sugges-

tions on how to self-manage their symptoms, (iii) Not

to attend the clinic since the time of their last visit

and (iv) Being visited by the same resident (G.G.)

who was then taking part to the postgraduate MSc

residency in TMD during the years 2010–2011. The

two leading investigators of the project (D.M, L.G.N.)

acted as clinical supervisors in both periods.

The routine procedure in use at the TMD Clinic

provides that patients received an assessment per-

formed in accordance with the RDC/TMD. Despite

those diagnostic criteria are currently under revision

and update (16, 17), the data presented in this inves-

tigation were recorded according to validated Italian

translation of the original 1992 version (9), which

allowed multiple axis I physical diagnoses and investi-

gated for axis II psychosocial impairment. The study

procedures were approved by the Ethical Committee

of the University of Padova.

The axis II GCPS, which was here used to set the

main criterion for inclusion in the investigation, was

originally developed by Von Korff et al. (10). Its valid-

ity has been tested in a large population survey, and

the prognostic value has been tested in a 3-year fol-

low-up study in large samples of primary care pain

patients, also including patients with TMD pain (18).

The GCPS is composed of six items assessed on a 10-

point scale and one item on the number of disability

days due to facial pain. These items are suitable for

self-report use and, even though the characteristics of

the scale enable measuring pain dysfunction as a con-

tinuous variable, the authors have provided hierarchi-

cal criteria to grade pain dysfunction into ordinal

categories. The scoring criteria are simple to use and

allow categorising pain patients into five levels of

chronic pain grades (0, no disability; 1, low disability,

low pain intensity; 2, low disability, high pain inten-

sity; 3, high disability, moderately limiting; 4, high

disability, severely limiting).

Axis I physical diagnoses were based on the follow-

ing diagnostic groups: group I (a. myofascial pain; b.

myofascial pain with limitation in mouth opening);

group II (a. disc displacement with reduction; b. disc

displacement without reduction with limited opening;

c. disc displacement without reduction without lim-

ited opening); and group III (a. arthralgia; b. osteoar-

thritis; c. osteoarthrosis) (9).

All patients who satisfied the inclusion criteria were

recalled and were asked to attend the clinic for a fol-

low-up assessment of their TMD signs and symptoms

during the period from September to December 2011.

The follow-up evaluation was again performed

according to the RDC/TMD guidelines, with the aim

to gather data on the natural course of axis I diagno-

ses. Additional information on the use of any treat-

ment regimens during the time span between the first

visit and the follow-up assessment was also collected.

Descriptive data on the number of patients receiv-

ing each of the specific axis I diagnoses at both evalu-

ation points were presented for discussion along with

a quantitative measurement of significance of the

changes in the number of subjects with each specific

diagnoses from baseline to follow-up (chi-square test).

The level of significance was set at P < 0.05, and the

procedures were performed with the software SPSS

19.0.*

Results

Of the 86 patients who satisfied the criteria for eligi-

bility in the study, 8 could not be reached because of

address and/or telephone number changes with

respect to the data included in the database, and 9

were not willing to participate to the investigation

because they lived too far from the clinic or they had

work-related duties that prevented them to attend the

appointment. One of those nine subjects admitted to

use painkillers for a tension-type headache associated

with her TMD symptoms, and another subject

referred a worsening of her pain symptoms that

forced her to seek for treatment in a private clinic.

The other seven subjects referred an absence of

advice-needing TMD signs or symptoms during the

time from the first appointment. The remaining 69

patients (79% females; mean age 47.4 � 11.3 years;

range 26–77) accepted to attend the TMD Clinic for a

follow-up assessment. The time span since the first

visit ranged from 23 to 36 months.

Baseline and follow-up diagnoses of the study par-

ticipants were reported in Table 2. At the time of the

first assessment, 68.1% of the patients received a

*SPSS Inc, Chicago, IL, USA.
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muscle disorders (i.e. myofascial pain) diagnosis,

52.1% had disc displacement with reduction and

5.7% disc displacement without reduction with lim-

ited opening, 30.4% were diagnosed with arthralgia

and 27.5% with osteoarthritis/osteoarthrosis of the

temporomandibular joint. The follow-up assessment

showed that the percentage of patients with muscle

disorders decreased to 23.1% (P < 0.05), whilst disc

displacement with reduction remained unchanged

(52.1%) and 5.7% of patients had disc displacement

without reduction without limited opening

(P < 0.05). Diagnoses related to other joint disorders

decreased to 14.4% for arthralgia (P < 0.05) and to

24.6% for osteoarthritis/osteoarthrosis.

As for the course of the different RDC/TMD axis I

diagnoses, more than half of the patients who had a

diagnosis of muscle disorder did not receive any mus-

cle disorder diagnoses at the follow-up appointment,

with the percentage of subjects who were free from

muscle pain increasing from 31.8% at baseline to

76.8% at the follow-up (Fig. 1). As for disc displace-

ments, subjects with disc displacement with reduction

at baseline showed the same diagnosis at follow-up,

and all the four subjects who at baseline had limited

opening due to disc displacement without reduction

improved their mouth opening at follow-up and

received a diagnosis of disc displacement without

reduction without limited opening (Fig. 2). As for the

other joint disorders, more than half of the patients

who had arthralgia at baseline received no joint disor-

ders diagnoses at follow-up (Fig. 3). None of the

patients referred the use of painkiller drugs on a

regular basis or received any treatments by other cli-

nicians during any periods of the follow-up span.

In summary, the natural course of disease in the

patients’ group included in this investigation was

favourable, with no subjects showing worsening of

symptoms, except than the individual who dropped

out from the follow-up assessment and referred to

have sought for treatment in the meanwhile.

Discussion

The literature on the epidemiology of TMD suggested

that the majority of patients have a positive symp-

toms’ course (19, 20). Also, there is an increasing evi-

dence in support of the importance of psychosocial

factors in the field of TMD practice (21). The two

Table 2. Number of patients receiving the different RDC/TMD

axis I diagnoses at baseline and follow-up

RDC/TMD axis I

diagnoses

Baseline

(T0) (N = 69)

Follow-up

(T1) (N = 69) Sig.

Disc displacement

with reduction

36 36 NS

Disc displacement

without reduction

with limited opening

4 0 <0.05

Disc displacement

without reduction

without limited

opening

0 4 <0.05

Myofascial pain 44 16 <0.05

Myofascial pain

with limited opening

3 0 <0.05

Arthralgia 21 10 <0.05

Osteoarthrosis 19 17 NS

NS, not significant.

Fig. 1. Flow-chart of patients receiving the different muscle dis-

orders diagnoses at baseline and follow-up.

Fig. 2. Flow-chart of patients receiving the different disc dis-

placement diagnoses at baseline and follow-up.
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statements above, viz., ‘TMD patients have a benign

course’ and ‘TMD patients have some sort of psycho-

social impairment’, are apparently in contrast and

may be source of misinterpretation. Indeed, the over-

whelming amount of papers on the relationship

between TMD and psychological/psychosocial symp-

toms seems to suggest erroneously that most patients

with TMD are impaired from a psychosocial view-

point, almost crippling the so-called biopsychosocial

model on which the TMD practice should be based

(22). Based on this premise, knowledge on TMD epi-

demiology should be implemented by a more detailed

description of both axis I, viz., physical and axis II,

viz., psychosocial, assessment of patients with TMD.

Descriptive prevalence data have been gathered in

large sample multicentre investigations (12), but

information on the natural course of TMD symptoms

in specific populations of patients with certain levels

of psychosocial impairment was missing.

The present investigation attempted to describe the

natural course of TMD signs and symptoms in patients

with the lowest levels of pain-related impairment,

viz., those subjects who were rated 0 or 1 in the

GCPS. The main overall finding was that a positive

course over a 2-to-3 year span was described, with

self-remission of symptoms in most cases, indepen-

dently by the physical diagnoses (i.e. muscle, disc, or

other joint disorders) received by the patients at base-

line. Importantly, no patient reported worsening of

symptoms, neither in terms of frequent pain recur-

rence and/or worsening nor in terms of negative evo-

lutions from disc displacement with reduction to disc

displacement without reduction. More than half of

the muscle or joint pain patients were symptom-free

at the recall appointment, and all the four subjects

who had a non-reducing displaced disc with limited

opening at baseline improved to the same condition

without limited opening. Also, no patients underwent

any treatments or painkiller regimens during the fol-

low-up period.

These data are in agreement with literature sugges-

tions that the evolution of muscle and joint disorders

is generally positive (5, 7, 8) and with longitudinal

observations that only a minority of patients with disc

displacement with reduction progress towards a diag-

nosis of disc displacement without reduction (23, 24).

Thus, past beliefs that disc displacements go through

staged phases of anteriorisation that inevitably end in

a non-reducing displacement have been shown to be

wrong. Also, the findings supported the broader con-

cepts that patients with low psychosocial impairment

respond well to conservative treatments (14), that a

diagnosis based on axis I findings is not enough to

explain a treatment seeking behaviour by the

patients’ side (12), that psychosocial factors are more

important than physical ones to predict treatment

effectiveness (13) and that intervention aiming to

manage the psychosocial component of pain is useful

to reduce risks of pain chronicisation (25). Unfortu-

nately, a common shortcoming to many of the studies

on the natural course of TMD symptoms is that they

were performed on selected population of patients not

taking into proper account for the axis II evaluation

to explain the natural course of disease.

The present investigation was designed to maxi-

mise the external validity (26), because the inclu-

sion criteria, the diagnostic approaches, the follow-

up strategy and, more in general, the study design,

can be easily replicated in other clinical settings.

Also, the STROBE guidelines for reporting observa-

tional studies were followed as well as a detailed

checklist summarising the main study features in

accordance with the STROBE statement was pro-

vided to ease readability of the manuscript. Notwith-

standing that it must be borne in mind that this

strategy, even if allowing a potential ‘generalization’

of the findings, is not free from internal validity

problems (27). Indeed, despite efforts have been

made to mine all the data that were available on

the university hospital database, one cannot exclude

that a super-selected population of patients who are

more prone to a positive evolution of their symp-

toms was included in the study. Such a risk may be

Fig. 3. Flow-chart of patients receiving the other joint disorders

diagnoses at baseline and follow-up.

5TMD NA T U R A L COU R S E

© 2013 Blackwell Publishing Ltd



confirmed by the fact that the one subject who

dropped out was the one with worsening symptoms.

On the other hand, this is a potential bias in com-

mon with many longitudinal studies relying on sub-

jects’ reporting back, and it has to be taken into

proper account when describing the reasons for

dropping out. Moreover, the single follow-up obser-

vation point may not be enough to detect symp-

toms’ fluctuations over time, so that the adoption of

multiple observation points, possibly in combination

with the use of pain diaries are recommendable

strategies to implement the internal validity of find-

ings. The clinical implications of these findings

should also be reappraised in the light of the ongo-

ing reconceptualisation of the therapeutic role of

placebo and patients’ counselling and reassurance

(28), here assumed as strategies not influencing the

‘natural’ course of disease.

For the above reasons, findings from this investiga-

tion can be viewed as a pilot data pool for comparison

of future researches. On the other hand, it must be

borne in mind that other study designs are hard to

perform to investigate the natural course of disease

on more psychosocially compromised patients, due to

obvious ethical reasons that prevent from putting

patients with high levels of pain-related impairment

on a waiting or observation list.

So, within the limitations of this study, support to

the importance of an axis II evaluation has been pro-

vided, and a strong recommendation for integrating

the physical and the psychosocial assessments seems

to emerge as a suggestion for designing future investi-

gations with an increased validity of clinical and

research findings.

Conclusions

In a sample of 69 patients with TMD with low pain-

related impairment followed up with a single recall

assessment at 2-to-3 years, the natural course of dis-

ease was generally favourable. The findings support

the need for identifying TMD populations based on

their psychosocial impairment as an important issue

to consider when assessing TMD epidemiology.
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