
Temporomandibular Joint Pain Assessment

The aim of this study was to evaluate pain characteristics of patients
with temporomandihular joint-related pain and propose a rationale
for the assessment of pain and its impact on patients with temporo-
mandibular disorders. Based on anamnestic information, the 88
patients in the sample were classified according to pain grade: (1)
acute/suhacute nonrecurrent or recurrent pain, n = 41 (46.6%); (2)
persistently recurring pain in relatively high frequency, or nonsevere
persistent pain, n = 32 (36.4%); (3) persistent and impairing pain, n
= 8 (9.1%); (4) persistent and disabling pam, n = 7 (7.9%); and (5)
persistent and handicapping pain, n = 0. Regarding TM] pain pro-
voked during the clinical examination, there was a significant differ-
ence among diagnostic subgroups, subgroups with different pain
intensity levels, and pain grade subgroups, but no significant differ-
ences could be found based on the duration of the pain symptoms.
Subgroups also did not significantly differ in scores on the Multi-
dimensional Pain Inventory and the General Health Questionnaire.
Based on the results of the study, the assessment of nonchronic TM]
pain may generally be limited to an accurate description of the pain
complaint and thorough clinical assesstnent. Multidimensional
assessment may be useful ivhen the TMJ pain persists or is persis-
tently recurring. Depending on individual circumstances, additional
assessment procedures may prove to be useful. A general strategy for
pain assessment in temporomandibular disorders is proposed.
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Temporomandibular disorders (TMD) comprise disorders of
the temporomandibular joint (TMJ) itself (eg, osteoarthrosis,
internal derangement, fractures, infections and tumors, and

inflammatory disorders) and of its associated muscles (eg, myofascial
pain, bruxism, muscle contracture, cramps, tenomyositis).' Of the
symptoms and signs of TMD, the presence of pain is a common rea-
son for many patients to seek treatment. As a consequence, these
patients tend to judge the treatment result primarily by the reduction
of this symptom.

The major objectives of pain assessment are:

1. To obtain a precise description of the pain problem
2. To determine the contribution of any existing pathology
3. To determine the impact of the pain on the functioning, psycho-

logic state, and general well-being of the patient

The information relevant to the individual pain problem should be
systematically assessed to provide a baseline for subsequent follow-
up examinations and evaluation of treatment or management results.

Usually, assessment of pain associated with TMD is far from com-
prehensive. In many studies, only the presence or absence of pain is
reported.'** When pain is actually assessed, rating scales^"" or visual
analog scales'-'" are most frequently used, thus reflecting the tenden-
cy to limit the assessment to a single dimension, ie, pain intensity.
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This is in contrast with the progress made regard-
ing pain assessment during the past decade.'"' In
the modern literature about pain, its multidimen-
sional nature is emphasized.

Melzack'- suggested a three-dimensional model
of pain, including sensory, affective, and evalua-
tive components. Price et al"' recently supported
the importance of using separate measures for the
affective and sensory dimensions of pain. This
model has led to more comprehensive approaches
to pain measurement, such as the McGill Pain
Questionnaire.'- Contrary to the studies in support
of a three-dimensional model,-''-' others suggest
that the distinction between affective and evalua-
tive components is superfluous'^"-^ This would
favor a two-component model: a sensory and a
reactive pain component, the latter including cog-
nitive and emotional factors.

Loeser'' developed a model that is generally
accepted today, incorporating four categories
involved in any type of pain:

1. Nociception, involving mechanisms associated
with the reception and conversion of tissue-
damaging (noxious) stimuli into neural
impulses and the transmission of such impuls-
es to the system

2. Pain perception, which is the interpretation of
the stimulus as being painful (sensory discom-
fort)

3. Suffering, referring to the pain experience, in
which tbe sensory discomfort is modified by
psychologic, cognitive, emotional, behavioral,
motivational, and environmental factors

4. Pain behavior, involving the patient's actions
that indicate suffering

Because it is the suffering for which the patient
seeks treatment, pain assessment relies on indirect
estimation of nociceptive input and tbe resulting
sensory discomfort (the sensory component), and
on aspects that determine the pain experience (the
reactive component). Thus, the Loeser model
appears to support the two-component approach
to pain assessment.

Pain associated with TMD may result from
stimulation of nociceptors located in the TMJ, the
masticatory muscles, or both. Temporomandibular
nociceptors are located in the capsule and ligamen-
tous attachments (eg, disc attachments and
retrodiscal tissue), at perivascular sites, and in the
subchondral bone. Myogenous pain may originate
in skeletal muscles, their tendons, and fascial
sheaths. Effective therapy depends on accurate
identification of the primary sources of pain. An
objective of temporomandibuiar pain assessment is

therefore to distinguish joint pain from muscle
pain, and to identify the type of arthralgia or
myalgia as precisely as possible. An important
complementary objective is to evaluate the effects
of the pain to establish the extent of suffering and
to provide a baseline for evaluating the course of
therapy. While pain assessment for diagnostic pur-
poses focuses on the intensity of pain caused by a
particular disorder, evaluation of the impact of
pain can be expressed in more general terms, such
as its impact on functioning, behavior, the psycho-
logic state, and general well-being. Therefore, as a
méthodologie strategy for pain assessment it is
useful to distinguish between these two basic
objectives.

There is agreement about the need to distinguish
between acute and chronic pain in the context of
pain assessment.'^'^ Both acute and chronic pain
consist of a complex constellation of unpleasant
sensory, perceptual, and emotional experiences
and associated psychologic and behavioral re-
sponses. Acute pain is accompanied by a transient,
continuously changing state that differs radically
from normal daily life. Chronic pain, by contrast,
is an enduring, relatively constant condition that
has become a stable element in the daily life of the
patient. Despite the general agreement regarding
the need to distinguish between acute and chronic
pain, there is less agreement about how to opera-
tionally define these terms. For many years, pain
lasting longer than an arbitrary fixed time interval
(usually 6 months) has been considered chronic
pain. However, many acute disorders or injuries
heal in several weeks at the most and should, if
pain persists beyond healing, be considered chron-
ic.-' On tbe other hand, acute pain may last several
months without being chronic, depending on the
time required for the injury to heal. Currently,
there is a tendency to consider pain as chronic
when it persists beyond the normal time for heal-
ing of an acute injury without repetition of the ini-
tiating causal factors.-'

There is general agreement that the viewpoint of
acute pain being somatic and chronic pain being
equivalent to psychogenic pain is obsolete.'' The
term chronic pain syndrome has been introduced
for patients with persistent intractable pain com-
plaints to distinguish these patients from those
with persistent nociception." The use of this term
has caused much confusion and is frequently used
as an equivalent of psychogenic pain. Because of
this confusion and because there are many condi-
tions termed chronic pain syndromes. Bonica"
suggests that the use of this term be discontinued.
Nevertheless, the distinction between persistent
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Table 1 Overview of Pain Assessment Methods

Methods Dimension(s) Remarks / comments

Unidimensional assessment
Verbal rating scales
CMelzack and Torgerson^ )̂
Visual analog scales
(Scott and Huskisson^ )̂

Numerical rating scales
CDownie et al")
Pain chart

Intensity

Intensity*

Intensity*

Intensity

Facial expression assessment
(LeResche and Dworkin '̂)
Multidimensional pain assessment
McGill Pain Questionnaire (MPQ)
CMelzack'')
Card sort method
(Reading and Newton"")

Wisconsin Brief Pain questionnaire

Dartmouth pain questionnaire
(Corson and Schneider* )̂
Pain/activity diary
CFollick et al'̂ )
West Haven-Yale multidimensional pain
Inventory (MPI) (Kerns et al")

Nonverbal observation of facial
expression

Sensory, affective, and evaluative
components, intensity, topography
Intensity, evaluative, sensory, and
temporal quality

Location, intensity, consequences for
psychic functioning, prior treatments
MPQ + self perception of affective
variables, behaviors affected by pain
Intensity, medication, activity and position

Interference, social support, affective
distress, severity, activities

Adjectives

Rating on 10-cm or 100-mm line:
frequently used, simple and
practical method
Numeric rating (0-10; 0-100)

Every 2 h scaling of pain
intensity on five point scale
Rating using the Facial Action
Coding System

Adjectives describing the patient's pain

Based on MPQ adjectives; patient
chooses relevant descriptors and rates
them on a five-point scale (rank hierarchy)
Rating scaies; like MPQ

Five-part questionnaire incorporating
the MPQ
Self-assessment at fixed times of day

Questionnaire consisting of three
sections; pain experience, responses of
significant others, activity

'May also be used separately to assess other aspects.

pain with and without obvious continuing noci-
ceptive input is certainly useful. Therefore, in this
regard we propose pain be classified as follows:

1. Acute and subacute pain
2. Persistent pain

— with an obvious nociceptive substrate (eg,
musculoskeletal, visceral)

— without an obvious nociceptive substrate
(eg, deafferentiation pain, somatoform
pain disorder or chronic intractable pain,
criteria according to DSM-IIIR^ )̂

It should be emphasized that within each category
both somatic and psychic factors may play a role.
Patients not responding or continuing to respond
to medical intervention may be the victims of their
doctors' unawareness that other factors besides
physical pathology are involved in the pain
experience.^'

Considering its complexity and subjectivity,
pain appears to be difficult to quantify. Never-
theless, the need to measure pain has become
apparent. Because of its complexity, Turk̂ "* cau-

tions for relying on a single operational dimension
of pain and suggests that the assessment of patho-
logic, behavioral, and psychosocial variables be
integrated. A considerable number of methods for
measuring the many facets of pain have been sug-
gested in the literature (Table 1}.--'̂ '̂ " This makes
it difficult to select the most appropriate method
of assessing pain. In general, a useful strategy is to
relate the methods of assessment to the goal of
measurement, ie, diagnosis, impact of pain, or
treatment evaluation. In addition, the persistence
of the pain should be taken into account.

Pain associated with TMD is usually of the mus-
culoskeletal type. Musculoskeletal pain is intimate-
ly related to biomechanical function, and its
response to provocation is more or less propor-
tional to the stimulus."*' It seems logical to follow
the recommendation by Kippes"" that any pain
assessment should start with differentiating non-
stimulus-provoked pain from stimulus-provoked
pain, and that within the latter category patients
with movement- or pressure-related pain must be
separated from other patients. The clinical assess-
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ment of temporomandibular pain should involve
tests that elicit pain as specifically as possible to a
particular disorder. Joint pain related to
osteoarthrosis is very complex because it may orig-
inate in different tissues (eg, capsule, ligaments,
subchondral bone). In addition, it may result from
mechanical stimuli (increased pressure, traumatic
stretch), from chemical stimuli (inflammatory
mediators), or from a combination of the two.*'
Consequently, different types of pain may be asso-
ciated with TMJ osteoarthrosis. Their major char-
acteristics are described elsewhere.*̂ *'̂

Temporomandibular disorders commonly cause
recurrent or persistent pain patterns.'" With the
persistence of pain, its potential to influence
behavior, methods of coping, and emotional state
increases. Conversely, psychologic factors may
intensify temporomandibular pain and in this way
increase suffering."

The aim of this study was to evaluate pain char-
acteristics of patients with TMJ pain related to
osteoarthrosis and internal derangement, and to
propose a rationale for the assessment of pain in
these patients and in patients with TMD in
general.

Materials and Methods

Subjects

The subjects of this study were patients referred to
the Department of Oral and Maxillofacial Surgery
(University of Groningen Hospital) for treatment
of movement-related pain in the TMJ region. All
patients received a thorough clinical and radio-
graphic examination (orthopantomogram and
transpharyngeal and transcranial radiographs).
Inclusion criteria were provocation or aggravation
of preauricular pain by joint movement or loading,
and joint tenderness on palpation, maximal volun-
tary clenching, joint compression, or distraction.

For internal derangements to be diagnosed as
reducing disc displacement and permanent disc
displacement, specific criteria were required in
addition to the inclusion criteria regarding joint
pain. A diagnosis of reducing disc displacement
(RDD) was made when there was a history of
clicking and when reproducible clicking during
protrusion or opening was clinically present. A
diagnosis of permanent disc displacement (PDD)
required a history of clicking followed by a sudden
onset of movement restriction, as well as a re-
stricted range of opening movement after passive
stretch and restricted movement toward the oppo-

site side. A patient who met the inclusion criteria
regarding joint pain but not internal derangement
was classified in a separate synovitis (SYN) group.
If a specific diagnosis could not be established, the
patient was excluded from the study. The presence
of a medical disorder that could have a major
impact on the patient's general health status was
also a reason for exclusion. Additional exclusion
criteria were the presence of condylar growth dis-
turbances, generalized musculoskeletal disorders
such as rheumatoid arthritis, and somatoform pain
disorder (according to DSM-IIIR'' criteria).

The study sample consisted of 88 patients (78
women and 10 men). Their mean age was 25.7
years (SD 8.4, range 15 to 51 years). Fifty-nine
patients had an internal derangement; 28 patients
were classified in the RDD group and 31 patients
in the PDD-group. The remaining 29 patients had
synovitis without a clinically obvious internal
derangement (SYN group).

Pain Variables

For this study, pain was assessed in the same way
in all patients. The aim of the assessment was to
obtain a global description of the pain complaint
in our study sample, to quantify the clinical pain,
and to evaluate the impact of pain on daily func-
tioning and on general well-being.

Pain Inventory. General information about the
pain complaint was obtained using a short-form
pain inventory and a complementary interview.
The inventory was designed to obtain as much
basic information about the pain as possible, with-
in the limits of brevity, clarity, and self-administra-
tion. This information was completed during the
interview. All patients were interviewed by the
same clinician. The following variables were
recorded:

1. Onset and duration of pain symptoms: rate of
onset (acute, gradual), course since onset
(continuing, recurring), and time since onset.

2. Pain responses (ie, increase, decrease, or no
change) to jaw activities (chewing, speaking,
swallowing, opening wide), general activities
(work, physical activity), and other circum-
stances not related to specific activities (irrita-
tion, concentration, temperature changes) to
verify that the pain was intimately related to
jaw use.

3. Impact of pain on the global functional ability
related to jaw use, assessed using a 6-point
scale, the global pain impact (GPI) scale
(Table 2).
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Table 2 Global Pain Impact (GPI) Scale: Operational Definition

Rating Pain
Ability to perform
usual ¡aw activities Description

0 - No impairment No pain at all

1 -t- No impairment Pain is present, but is not disturbing

2 -t- No impairment Disturbing pain is present; despite the pain 1 can

perform any usual activity or task I like without
difficulty

3 -I- Impairment* Disturbing pain is present; although difficult because
of the pain, it is possible to perform any usual
activity or task 1 like

4 + Disability* Disturbing pain is present; because of the pain, I

cannot perform some usual activities or tasks
5 + Handicap* Disturbing pain is present; because of the pain. I

cannot perform any usual activity or task without
help

*ln accordance with WHO: impairment - disturbanc
handicap = disabiiity with dependency.

Í of function; disabiiity = activity-specific limitation of performance:

4. Medication intake.
5. Intensity rates of pain, for which visual analog

scales (VAS) were used. A VAS consisted of a
lOO-mm-long continuum, the extremes of
which were labeled "no pain" and "worst
possible pain." The patient marked a certain
length of this line that was equivalent to the
intensity of pain experienced. The distance of
this mark from the "no pain" end of the scale
was measured. Assessments w êre made of
intensity of the pain at its worst as provoked
by mechanical stimulus; the intensity of the
usual pain; and the intensity of the least pain.
As an overall measure of pain intensity, the
mean of the subjective pain rating of usual
pain and the most severe mechanically pro-
voked pain scores was calculated.

The GPI was adjusted to a more specific pain
grading scale by incorporating pain severity and
pain persistence in the assessment according to the
following operational guidelines:

0 No pain
1 Acute or subacute nonrecurrent or recurring

pain (i.e., pain-free episodes with acute pain
attacks; pain resolution related to healing of
organic pathology)

2 Frequently and persistently recurring pain or
nonsevere persistent pain (possibly with acute
episodes)

3 Persistent pain with impairment
4 Peristent pain with disability
5 Persistent pain with handicap

For operational definitions of the terms impair-
ment, disability, and handicap, see Table 2.

Clinical Pain Assessment. The subjective pain
intensity present with the jaw at rest was assessed
usmg a VAS. Subsequently, increase of pain in
response to voluntary opening and closing as well
as to moving the jaw anteriorly and laterally was
recorded. During subsequent assessments, joint
tenderness was scored as being either absent or
present. Joint tenderness ŵ as considered to be
present when the patient reported onset or
increase of pain or responded to provocation by a
palpebral reflex or withdrawal. Joint tenderness
was assessed in response to the following provoca-
tions (performed in fixed order); joint palpation
from the lateral aspect, joint palpation from the
posterior aspect, static compression, dynamic pal-
pation, dynamic compression, joint distraction,
and passive stretch foUow îng maximal active
opening. From these assessments, the following
variables were derived: static clinical joint pain
(including pain at rest, on palpation, and on static
compression), unloaded dynamic pain (in response
to free movements), and loaded dynamic pain (in
response to palpation, dynamic compression, dis-
traction, and passive stretch). A total clinical joint
pain score was calculated using all assessments.
The scores on the variables were standardized to a
grade ranging from 0 to 1.

The presence of muscle tenderness was assessed
by means of resistance tests and verified by digital
palpation of accessible muscles (ie, masseter belly
and tendon, medial pterygoid at inner side of
mandibular angle, anterior and posterior parts of
temporalis muscles, temporalis tendon at coronoid
process, digastric muscles).^"" Muscle tenderness
was scored as being either present or absent.
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Assessment of Pain Impact. To determine the
degree of pain suffering and psychologic distress,
the West Haven-Yale Multidimensional Pain In-
ventory (MPI) and the General Health Question-
naire (GHQ-28) were used. The MPI is a multidi-
mensional inventory assessing subjective, behav-
ioral, and psychophysiologic components of pain
experience. '̂' It is a relatively brief questionnaire
with strong psychometric properties. It consists of
three sections. The first section comprises five
scales that address the experience of pain and suf-
fering, interferences with daily life and work, and
social support received from significant others.
These are labeled pain severity, interferences, sup-
port, life control, and affective distress. The sec-
ond section assesses the patient's perception of
responses of others on the pain. The frequency of
engagement in common daily activities is assessed
in the third section. Each item is scored on a 7-
point scale, ranging from 0 (not at all or never) to
6 (very much or very often). Kerns et al." pre-
sented data on the reliability and validity of the
MPI, which appeared to be satisfactory. The
potential utility of the MPI for use with TMD
patients has been confirmed recently by Rudy et
al." In a heterogenous group of TMD patients,
they identified three distinct MPI profiles which
they labeled dysfunctional, adaptive coper, and
interpersonally distressed.

Psychologic distress was assessed using the
General Health Questionnaire (scaled version,
GHQ-28),""' which consists of four scales (somat-
ic symptoms, anxiety and insomnia, social dys-
function, and severe depression) and a total scale
as a measure of psychological distress. Each item is
scored on a 4-point scale, ranging from 1 (not at
all or less than usual) to 4 (much more than
usual).

Data Analysis

Multivariate analyses of variance (MANOVAs)
were performed to detect differences in pain scores
between patients of subgroups with respect to the
specific diagnosis (RDD, PDD, SYN), the duration
of pain complaints (<1 month, 1 to 3 months, 3 to
6 months, >6 months), subjective pain intensity
levels (mild; <30 mm VAS; moderate, 30 to 60
mm VAS; severe; >60 mm VAS) and the grade of
pain (1 to 5 as defined in the previous section).
With a significant MANOVA, post hoc analyses
were performed, using univariate analyses of vari-
ance (ANOVAs) and the modified least significant
difference multiple range test.

60 n

40

2 0 -

Percentage

Ir
1
1 2

Global

y

\

Pain

-A- reducing disc displ

''\ - e - permanent dise displ

V\

3 4 5

Impact (GPI)

Fig 1 Glohal pain impact in diagnostic subgroups.
GPI score of 1 or 2 indicates no impairment; GPI score
>2 indicares impairment or disability. See Table 3 for a
more detailed descriprion of GPI score.

Results

Most patients (62.5%) reported a gradual onset of
pain. A sudden onset was most commonly associ-
ated with a traumatic injury. A majority of the
patients (60.2%) reported having recurrent pain as
opposed to continuous pain (39.8%). Fluctuating
pain, whether recurrent or continuous, was report-
ed by 90.9% of the patients. In one third of these
patients, an average pain increase lasted for 1 hour
or longer. The mean duration of the pain symp-
toms at the first consultation was 1 year, while the
median duration was 3.5 months (ie, more than
half of the sample had complaints for more than 3
months).

Most patients reported an increase of pain in
response to chewing hard foods (77.2 %), taking a
large bite (79.5%), and wide opening (92.0%).
Other reasons for pain increase were speaking
(35.2%), clenching (37.5%), and cold weather
(22.7%). Spontaneous increase of pain was report-
ed by 26.1% of the patients.

The pain was experienced as impairing or dis-
abling (as assessed on the GPI scale) by 48.9% of
the patients. The percentages of impairment and
disability within the diagnostic subgroups were
comparable (RDD 42.9%, PDD 51.0%, SYN
50.0%), although more cases of disability were
found among patients with a permanent disc dis-
placement (Fig 1).
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Table 3 Clinical Pain Measures in Diagnostic Subgroups and in the Total Sample

Pain measures

Reducing disc

displacement

Mean

Ciinicai joint pain measures
Static joint pain
Unioaded dynamic pain
Loaded dynamic pain
Tota! ciucai pain index

MPi scales
interference
Support

Pain seventy
Life controi

Affective distress
Activity

GHQ scales
Somatic symptoms
Anxiety / insomnia
Sociai dysfunction
Severe depression
Totai score

0.31
0.40
0.61
0.45

0.17
0.48

0.35
0.18
0.32
0.47

0.31
0 2 4
0.33

0.03
0.17

SD

0.31
0.26
0.37
0.29

0.23

0.25
0.26
0.24
0.22

0.20

0.21
0.16
0.10

0.06
0.08

Permanent disc

displacement

Mean

0.41

0.52
0.87

0.65

0.10
0.41

0.28
0.21

0 2 5
0.45

0.28
0.26
0.34
0.06
0.17

SD

0.30
0.17
0.24

0 2 0

0.17
0.34

0.19
0.26
0.22
0.14

0.17

0.19
0.13
0.09
0.09

Synov

Mean

0.42
0.37

0.61
0 5 0

0.18
0.40
0.35
0.23
0.31
0.41

0.29
0 2 9
0.36
0.07
0.19

itis

SD

0.30
0.23
0 3 2

0.27

0.19
0.30
0.24
0.24
0 2 1

0.14

0.19
0 19
0.11
0.10
0.09

Total sample

Mean

0.37

0.43
0.69
0.53

0.13
0.43
0.31
0.19
0.28
0.45

0.30
0.26
0.33
0.05
0.18

SD

0.30
0.23
0.34

0.28

0.19
0.30
0.22
0.24
0.22
0.16

0.19
0.17
0.11
0.09
0.09

Pain medication on at least a weekly basis was
used by 28 patients (31.8%). The mean overall
pain intensity as measured on VAS was 46.2 mm
VAS. Slightly more than a quarter of the sample
(26.1%) reported a pain intensity of more than 60
mm VAS.

The anamnestic information resulted in the fol-
lowing pain grading:

Grade 1: acute/subacute pain, n = 41 (46.6%)
Grade 2: frequently and persistently recurring/

nonsevere persistent pain, n = 32
(36.4%)

Grade 3: persistent and impairing pain, n = 8
(9.1%)

Grade 4: persistent and disabling pain, n = 7
(7.9%)

Grade 5: persistent and handicapping pain, n = 0

Of the total sample, 36.4% reported presence of
pain at rest. The majority of these patients had
permanent anterior disc displacement or traumatic
synovitis. Joint pain provoked during the clinical
examination appeared to be most prominently
present in patients with permanent disc displace-
ment (Table 3, Fig 2a). With respect to pain in
response to dynamic loading, patients with PDD
differed from both other groups (P < .05). The
95% confidence intervals for the pain score esti-
mates on dynamic loading were 0.46 to 0.75 and

0.45 to 0.77 in the RDD and SYN groups, respec-
tively. In the PDD group this interval was 0.78 to
0.95. There was a significant difference between
the means of all clinical pain measures, except for
pain on unloaded movement, with respect to sub-
groups with different pain intensity levels (Table 4,
Fig 2b). No significant difference in clinical pain
was found between subgroups based on the dura-
tion of the pain symptoms (f = .81, P = .64; Table
4, Fig 2c). Clinical pain significantly differed
between the patients when classified according to
their pain grade (F = 2.15, P = .006; Table 4, Fig
2d). A deflnite trend could be detected in the rela-
tionship between the grade of pain and joint ten-
derness at the clinical examination.

Muscle tenderness was present in 46.6% of the
total sample, most frequently in the SYN group
(72.2%).

Similar MPI profiles were obtained in our sam-
ple, irrespective of patient classification. Figure 3a
shows a representative pattern. The profile was
characterized by relatively low scores on the inter-
ference scale, and relatively high values on the sup-
port and activity scales. The GHQ also showed
stable profiles across the subgroups. Figure 3b
shows a representative GHQ profile for our sam-
ple. No significant differences between subgroups
could be detected on the MPI or on the GHQ
(Table 4).
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Figs 2a to 2d Pain measures during clinical examination in response to static loading (Static), unloaded movement
(Dynamic load -) , loaded movement (Dynamic load +), and a total clinical joint pain score (Total).
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A
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-^^

\ .
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reducing disc displ
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total Static dynamic load

Provocative Stimuli

Fig 2a Diagnostic subgroups. Fig 2b Subgroups with different subjective pain inten-
sity levels.

0,8-
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0,4-
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Clinical ^ ^
^ain Score ^4-

— G -
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Provocative Stimuli

< 1 month

1-3 months
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> 6 months
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Fig 2c Subgroups based on the duration of the pain
symptoms since their onset.

Clinical
Pain Score

-o"'

dynamic load

Provocative Stimuli

Fig 2d Subgroups classified according to pain grades.
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Table 4 Results of MANOVAs and Subsequent ANOVAs of Clinical Pain
Measures, and Measures on the MPI and GHQ.

Pain and distress
measures

Multivariate analysis

Pillai's V* Approx F

Diagnostic subgroups
Clinical pain measures
Static pain
Unloaded movement
Loaded movement
Total pain score

MP! scales
GHQ scales

Subgroups according to
duration of pain symptoms
since onset
Clinical pain measures
MPI scales
GHQ scales

Subgroups according to
subjective pain intensity
Clinical pain measures

Static pain
Unloaded movement
Loaded movement
Total pain score

MPI scales
CHO scales

Subgroups according to
graded pain level
Clinical pain measures
Static pain
Unloaded movement
Loaded movement
Total pain score

MPI scales
GHQ scales

0.31

0.08
0.09

o.n
0.25
0,10

0.25

0.15
0.13

0.38

0.18
0.20

3.30 P<.Ot

0.52
0.85

0.81
1.22
0.70

1.11
1 46

0.62
1.07

NS

P< .01

NS

P< .01

Univariate analysis

df F

0.99
3.30
635
4.95

NS
P< .05
P< .01
P< .01

9.76 P<.01
2.83 NS
3.38 P<.05
6.32 P<.01

6.17
3.76
3.61
5.37

P<
P<
P<
P<

.01

.01

.01

.01

"Pillai's trace V= test critérium for evaluating muitivariate differences.

Discussion

For most TMD, pain is a common symptom."
Therefore, pain assessment is an important part of
the clinical evaluation of the TMD patient. In
agreement with the major objectives of pain
assessment, the following assessment techniques
may be distinguished: (1) diagnostic techniques
(pain description, physical examination), and (2)
assessment of the impact of the pain on daily func-
tioning and behavior (multidimensional pain
assessment) and on the psychologic state and gen-
eral well-being (psychologic testing).

The first step in TMD pain assessment is to veri-
fy the musculoskeletal nature of the pain and to
obtain a global idea about the pain complaint in
terms of its onset, frequency, and duration; its
course; pain responses to jaw movement and func-

tion; its global impact on functioning; and medica-
tion intake. Although most scales suggested to
assess pain intensity yield similar results,"" the
visual analog scale (VAS) is used most frequently.
An important advantage of this scale is its simplic-
ity. Simple, unidimensional scaling methods can be
used quickly, require only minimal instructions,
and are easily scored. The VAS, in particular, has
been shown to be a reliable and sensitive measure
of the patient's subjective pain experience."" Price
et aP' support the validity of the VAS. A limitation
of the VAS, however, is that it assesses only one
aspect of pain.

We summarized the basic information obtained
in a pain grading system. This may be useful in
choosing additional steps in pain assessment. A
similar pain grading system has recently been sug-
gested by von Korff et al.™ In their study, 45.0%
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Fig 3a MPI profiles of the three diagnostic subgroups
(sitnilar profiles were found in all other subgroup classi-
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groups (similar profiles were found in all other sub-
group classifications). Somatic complaints (Som),
Anxiety and Insomnia (Anx), Social Dysfunction (SD),
Severe Depression (Depr), Total score of psychologic
distress (Distr),

of the TMD patients had "recurrent or mild per-
sistent pain" (cotnparable to grade 2 in our study},
while 21,1% had "persistent pain without disabili-
ty" (grade 3), and 22.7% of their patients had
"persistent pain with disabihty" (grades 4 and J).
The corresponding percentages in our study were
36.4%, 9.1%, and 7.9%, respectively. Besides the
group with "recurrent or mild persistent pain,"
our sample mainly consisted of patients with pain
complaints of recent onset (46,6% versus 9.1% in
the von Korff study), whereas the study of von
Korff et al consisted mainly of patients with
chronic pain (43.8%, versus 17.0% in our study).
This difference can be largely attributed by the cri-
teria used for patient selection. Our study was
confined to patients with pain associated with the
TMJ, while the study of von Korff et al comprised
a heterogenous group of TMD patients, including
myofascial pain patients. Perhaps TMJ-related
pain is more alarming and intense as compared to
myofascial pain, which is frequently described as
dull, persistent, and fluctuating in time.

The primary goal of clinical pain assessment is
to identify the source(s) of the pain. A key charac-
teristic of musculoskeletal pain is its more or less
proportional response to provocation." The re-
sults suggest that the musculoskeletal nature of
TMJ-related pain can be operationalized by the
assessment method employed in this study. Accu-

rate clinical assessment of pain responses in com-
bination with findings obtained from the history
and other signs and symptoms frequently provides
the clinician with sufficient information to estab-
lish the diagnosis." An additional technique that
may be useful in cases of doubt is to assess the pa-
tient's response to selective anesthetic blocking,"

In our study sample, patients with permanent
disc displacement showed significantly higher
scores in response to provocation by dynamic
loading than the other patients. This suggests that
the joint tissues are more readily irritated by
provocative manipulation in these patients. Be-
cause this applies to the retrodiscal tissue in partic-
ular, this finding supports the concept that sec-
ondary synovitis is a frequently occurring sequela
of this stage of the disorder.'"" Synovitis is
thought to elicit a protective muscle splinting
response that may result in muscle tenderness."
Although this is supported by the relatively high
frequency of patients with muscle tenderness in the
SYN group, muscle tenderness was present in far
fewer patients with PDD (30% in the PDD group
versus 72% in the SYN group). It is possible that
patients with permanent disc displacement became
more adapted to the clinical situation than did
patients with synovitis. The higher frequency of
recent trauma in the latter group supports this.
The clinical scores for pain in response to un-
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loaded movement did not differ significantly
between the diagnostic groups. This suggests that
this test is less specific than techniques using pal-
pation, static loading, or manipulation. Appar-
ently, joint tissues are more specifically provoked
with the latter techniques than when the jaw is
moved actively.

Clinical pain measures appeared to be indepen-
dent of the duration of pain symptoms. This is
probably due to the more or less equal distribution
of patients with continuous pain and those with
recurrent pain complaints among the pain-dura-
tion groups. This would imply that pain persis-
tence, rather than duration since onset, is indica-
tive of chronicity.

The outcome of the clinical pain assessment
tests appeared to be related to the level of subjec-
tive pain intensity (Eig 2b) and to the grading of
pain (Figs 2d and 4). These findings support the
validity of the method of clinical pain assessment.
In patients with acute pain (grade 1) with high lev-
els of pain intensity, the performance of a proper
clinical examination may be difficult, if not impos-
sible. In these cases, the major objective of pain
assessment is to monitor the short-term effecr of
pain management (eg, medication), and therefore
it is sufficient to assess pain using a brief pain
intensity rating on a VAS before and after medica-
tion administration. In patients with lower pain
intensity and in cases with subacute or nonpersis-
tent pain (grade 1 and possibly grade 2), indicat-
ing that the pain is either of recent onset or tran-
sient, respectively, proper diagnosis is usually the
primary goal of assessment.

Multidimensional assessment to evaluate the
impact of pain on general functioning is increas-
ingly believed to be a valuable addition to diag-
nostic pain assessment in patients with frequently
occurring pain episodes or with persistent pain
(grade 3 or higher). According to Eggenbregt et
al," imporrant to the determination of functional
disability is not the estimation of pain intensity but
rather a subjective appreciation of disabilities in
normal daily activities. According to this concept,
functional disability consists of a combination of
objective somatic changes, pain behavior, and dis-
turbances in social interaction, the assessment of
which requires a multidimensional procedure.

When our project was initiated, the MPQ,'"
which is the most popular and most frequently
used multidimensional instrument for pain assess-
ment, was considered for use. The MPQ is based
on the use of words representing several dimen-
sions of experience for the scaling of pain.^' The
measures employed by the MPQ include the pain
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Fig 4 Relationship between the grade of pain (x-axis;
for description of the grades, see text) and scores of
joint tenderness during the chnical examination (y-axis).
Loaded movement has the greatest impact on the chni-
cal pain score.

rating index, number of words chosen, and present
pain intensity. Corson and Schneider"*" addressed
several omissions of the MPQ when they designed
the Dartmouth Pain Questionnaire. This question-
naire incorporates the MPQ and additional assess-
ments of self-perception of affective variables, pain
intensity, and behaviors affected by pain. Despite
these important improvements, the main argument
against its use remained, namely that the MPQ
was not yet operational for clinical use in the
Dutch language when our study was initiated.
Moreover, translations are fraught with semantic
problems because the meaning and intensity of
adjectives must be assessed extremely carefully to
reach a level of precision comparable to the origi-
nal MPQ. The Multidimensional Pain Inventory
(MPI) has been suggested as a useful alternative to
the MPQ.-'"'"''̂ ^ Compared to the MPQ and its
Dartmouth extension, the MPI is briefer and more
classic in its psychometric approach.-' In addition,
it addresses the aspects of pain suggested by
Corson and Schneider.''" As a broad-spectrum
questionnaire,'"^ it might be a useful screening
instrument for psychologic distress.

Using the MPI, Rudy et al" identified three sub-
groups in a sample of TMD pam patients based on
psychosocial and behavioral variables. The sub-
groups were labeled dysfunctional, adaptive cop-
ers, and interpersonally distressed. While the dys-

Journal of Orofacial Pain 3 3



Stegenga

functional patients score relatively high on pain
severity, interference, life control, and affective
distress scales, the adaptive copers have relatively
low scores. In addition, the dysfunctional patient
is inactive in comparison with the active coper.
Interpersonaily distressed patients score low on the
support scale and have additional characteristic
scores in the second section of the MPI, which was
not analyzed in our sample because of the number
of missing data. Rudy et al" reported that differ-
ences between the subgroups were independent of
age, duration of pain, oral dysfunction, structural
abnormalities (assessed with computerized tomog-
raphy), and psychopathology. Therefore, we might
expect the subgroups to be present in our sample
of TMD patients as well. The MPI profile found in
our study appeared to be independent of the diag-
nostic category, of the relative subjective pain
intensity, of the duration of pain, and of the grade
of pain. In this sense, our findings support those of
Rudy et al. However, the profile we identified was
characterized by relatively high scores on support
and activity scales and low scores on interference
(Fig 3a). Only 1% of our patients fitted the dys-
functional profile, and 16% displayed the charac-
teristics of an adaptive coper. Consequently, the
majority of the patients in our sample did not fit
the MPI profiles described by Rudy et al. A possi-
ble explanation may be the relatively small num-
ber of chronic pain patients in our sample. In this
sense, the MPI would provide a useful screening
instrument for detecting signs of chronicity. To
evaluate this, additional studies using the MPI in
other specific subgroups of TMD (eg, TMJ osteo-
arthrosis patients with chronic pain, myofascial
pain patients) are necessary.

Acute and subacute pain may cause anxiety
states and may amplify somatic complaints.""^
Persistent pain may be responsible for high anxiety
levels as long as the condition causing pain
remains undiagnosed. According to Sternbach," a
depressive mood is often a reaction to chronic pain
but may also be masked by the pain. Therefore,
screening for psychologic distress may be useful in
TMD patients, especially when the pain is persis-
tent. To this end, the General Health Question-
naire (GHQ) has been demonstrated to be a useful
instrument." It is brief (28 items) in comparison to
the more widely used Minnesota Multiphasic
Personality Inventory (566 items) and Symptom
Check List (SCL-90R, 90 items). The latter ques-
tionnaire is useful to provide a psychometric clari-
fication for the psychologic status,"" for example
as a basis for professional consultation.

The GHQ profile of the patients of our sample

was similar to that found in a large sample from
the community," indicating normal levels of psy-
chologic distress. Like the MPI profile, the GHQ
profile appeared to be stable across subgroups of
our sample. Several authors""" have suggested
that TMD and nonarticular TMD such as myofas-
cial pain differ not only in the presence of signs of
internal TMJ derangements but also on psy-
chopathologic features. This would justify the use
of a practical screening instrument such as the
GHQ. Of the patients in our sample, 24% had an
anxiety score on the GHQ of at least 0.1 above the
average level. These patients also showed slightly
higher scores than average on the interference and
affective distress scales of the MPI. This suggests
that the MPI may reflect the level of anxiety and
psychologic distress to some extent. As such, it
would be a satisfactory primary screening instru-
ment. However, further experiments in this regard
must be carried out as has been stated above.

Related to the individual pain complaint, a mul-
tidimensional approach to pain assessment in-
volves a balanced appraisal of sensory input and
the degree to which this input is modulated by
psychologic factors to result in a reactive compo-
nent of pain. In this sense, based on the results of
this study, the assessment of nonchronic TMJ pain
may generally be limited to an accurate description
of the pain complaint and a comprehensive clinical
assessment. Multidimensional screening is useful
when the TMJ pain persists or persistently recurs.
Multidimensional screening may also detect psy-
chologic or environmental circumstances that
might support the development of a chronic prob-
lem.™ Furthermore, a systematic assessment of
behavioral responses to pain can guide treatment
efforts. Recognition that pain may continue in
spite of the therapist's attempts to resolve it should
encourage clinicians to assess other aspects of pain
than its supposed physical cause and to deal more
with the means by which patients can cope with
their pain and lead productive lives."•'-

As a summary, a proposed strategy for the
assessment of temporomandibular pain is present-
ed in Table 5. For all types of pain, an accurate
description and thorough clinical assessment is
recommended. A clinician's initial detailed interest
in the physical aspects of the pain problem helps
to establish an accurate picture of the complaints
and helps assure the patient that the doctor be-
lieves the pain to be real. Depending on the indi-
vidual circumstances (mainly based on the persis-
tence of the pain for which the grading system
may be a useful tool), additional assessment proce-
dures may prove to be useful.

3 4 Volume 7, Number 1, 1993



Stegenga

Table 5 Assessment Strategy or Temporomandibutar Pain

Recurrent pain Persistent pain

Acute pain

Low-frequency: High-frequency / No impairment Impairment or
Persistent or disability disability

- Pain episodes - Pain episodes
short long

- Pain-free - Pain-free
episodes long episodes short

Strategy Basic information Basic information Basic information

Diagnostic pain
assessment, if
possible

Diagnostic pain
assessment

Diagnostic pain
assessment

Basic information
Diagnostic pain
assessment

Basic information
Diagnostic pain
assessment

Multidimensional Multidimensional (Repeated) multidimensional
screening screening assessment

Psychologic screening Psychologic assessment
Coping strategy assessment

Instruments VAS Short-form inventory Short-form inventory Short-form inventory Short-form inventory
Short-form inventory Interview Interview Interview Interview
Interview
Clinical assessment, Clinical assessment Clinical assessment Clinical assessment Clinical assessment
if possible

MPI (esp first section) MPI (esp first section) MPI
GHQ-28

GHQ-28 SGL-90R
GSSQ (coping*)

•Coping questionnaire (from Jaspers JPC, Heuvel F, Stegenga B, de Bont LGM. Strategies for coping with pain and psychologic distress associated with
temporomandibular joint osteoarth rosis and intemal derangement. Clin J Pain (submitted for publication).
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Resumen

Evaluación del dolor en la articulación temporoman-
dibular

E! propósito de este estudio fue el de evaluar las características
del dolor que sufren los pacientes con problemas de articu-
lación temporomandibular CATM3; como también e! de proponer
un fundannento para la evaluación del dolor y su impacto en los
pacientes afectados por desórdenes temporomandibulares.
Basados en la información anamnéstica, los 88 pacientes de la
muestra, fueron clasificados de acuerdo a la clase de dolor: t i)
dolor no recurrente o recurrente agudo/subagudo, n^41
C46.6%); C2) dolor persistentemente recurrente con una fre-
cuencia relativamente alta, o dolor persistente no severo. n^32
(36.4%); (3) dolor persistente y menoscabador, n=8 C9.1 %); C4)
dolor persistente e incapacitador, 7 pacientes (7-9%); y (5)
dolor persistente e impeditivo, n^O. En cuanto al dolor de la
ATM provocado durante el examen clinico, hubo una diferencia
significativa entre los subgrupos de diagnóstico, los subgrupos

con diferentes niveles de intensidad de dolor, y subgrupos de
acuerdo a la clase de dolor, pero no se encontraron diferencias
significativas basados en la duración de los sintomas del dolor.
Los subgrupos tampoco se diferenciaron significativamente en
cuanto a los puntajes del inventario del Dolor Multidimensional
y el Cuestionario de Salud General, Basados en los resultados
del estudio, la evaluación del dolor temporomandibular no cróni-
co, puede limitarse generalmente a una descripción precisa del
dolor y una evaluación clinica minuciosa. La evaluación multidi-
mensional puede ser útil cuando el dolor de la ATM persiste o
recurre persistentemente. Dependiendo de las circunstancias
individuales, los procedimientos evaiuativos adicionales podrían
ser útiles. Se propone una estrategia general para la evaluación
del dolor en los desórdenes temporomandibulares

Zusammenfassung

Einschätzung des temporomandibularen Gelenk-
schmerzes

Das Ziel dieser wissenschaftlichen Untersuchung war die
Einschätzung der charakteristischen Schmerzmerkmale in
Patienten mit temporomandibularem Gelenkschmerz, und einen
Vorschlag für die Bewertung des Schmerzes und seinem
Elnfluss auf Patienten mit temporomandibularen Störungen zu
machen. Auf Grund von anamnestischen Detailen wurden die
88 Patienten in diesem Beispiel nach dem Grad ihres
Schmerzes klassifiziert: (1) akut/subakut, nicht periodisch oder
wiederholend, Schmerz n = 41 (46.6%). (2) hartnäckig wieder-
holend, in relativer Hochfrequenz, oder weniger scharf, anhal-
tend, Schmerz n - 32 (36.4%); (3) anhaltender und be-
einträchtigender Schmerz, n ^ 8 (9.1%); (4) anhaltender und
arbeitsunfähjgmachender Schmerz, 7 Patienten (7.9%), und (5)
anhaltender und behindernder Schmerz, n = 0. Diagnostische
Untergruppen zeigten bedeutende Unterschiede hinsichtlich
TMJ Schmerz, der während der klinischen Untersuchung her-
vorgerufen wurde. Es gab Untergruppen mit verschiedenen
Niveaus von Schmerzintensität, mit Schmerzgrad
Untergruppen, doch konnten keine besonderen Unterschiede
gefunden werden, die auf der Dauer der Schmerzsymptome
beruhten. Die Untergruppen unterschieden sich auch nur unbe-
deutsam auf der Punktliste des Multidimensionalen Schmerz
Inventars and des Allgemeinen Gesundheits Fragebogens. Auf
Grund dieser Untersuchung, die Einschätzung des nicht-
chronischen TMJ Schmerzes ist wahrscheinlich auf eine genaue
Beschreibung der schmerzvollen Beschwerden und eine aus-
führliche klinische Einschätzung beschränkt. Eine multidimen-
sionale Einschätzung kann zweckdienlich sein wenn der TMJ
Schmerz anhält oder hartnäckig wiederholend ist. Abhängig von
individuellen Umständen, weitere Einschätzungsverfahren kön-
nen sich als nützlich erweisen. Eine allgemeine Strategie für
Schmerzeinschätzung in temporomandibularen Störungen ist
vorgeschlagen.
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