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1 1 Introductmn:" “

T'emporomandibular disorders (TMD) are chronic disturbances of the musculoskeletal
system of the jaws mvolving muscle and joint disorders. Accepted TMD diagnostic criteria are
termed the Research Diagnostic Criteria for Temporomandibular Disorders (RDC/TMD) as
described by Le Resche et al (1992). These RDC/TMD criteria divide the investigation of patients
mto two axes. Axis I is a set of operational research diagnostic criteria for use in investigation of
masticatory muscle pain, disc displacement, and degenerative changes of the temporomandibular
joint (TMJ); Axis II is a set of operational research diagnostic criteria to assess chronic pain
dysfunction, depression, non-specific physical symptoms, and orofacial disability. Table 1.1
summarises the RDC/TMD Axis I divisions for diagnosis of orofacial pain patients.

Table 1.1. TMD Research Diagnostic Criteria (Le Resche et al, 1992).
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| Muscle Diagnoses
a. Mpyofascial pain.
b. Myofascial pain with limited opening.
il Disc Displacements
a. Disc displacement with reduction.
b. Disc displacement without reduction, with limited opening.
c. Disc displacement without reduction, without limited opening.

HL. Arthralgia, Arthritis, Arthosis

a. Arthralgia.

b. Osteoarthritis of the Temporomandibular joint (TMYJ).
___c Osteoarthr031s of the TMJ

&+ &
&+ F
LN

a. Pa:m mten31ty a.nd dzsablhty
| b. Depression (depression and vegetative symptom scales)
c. Limutations related to mandibular functioning.

These diagnostic criteria provide a description of some of the physical and behavioural
changes associated with TMD disorders but have limitations as they do not assess other body
symptoms associated with TMD and the information does not address the aetiology.

1.2. Proposed Hypothetical Models of the Aetiology of TMD.

The first proposed aetiology of orofacial pain was that loss of posterior teeth resulted in

collapse of the vertical dimensions of occlusion causing pressure on the eustachian tube, ear

structures, the auriculotemporal nerve and the temporomandibular joint, with evocation of pain
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(Prentiss, 1918). Costen (1934; 1936) popularised these concepts in his description of partially
edentulous patients (posterior tooth loss), with marked mandibular overclosure, with associated
impatred hearing, tinnitus, vertigo, pain in the area of the ear, trismus, occipital headache, burning
sensations in the tongue, nose and sinuses. However, based on morbid anatomical assessment
anatomists, Sicher (1948) and Zimmerman (1951) reported that the nerve impingement and
eustachian tube blockage proposed by Prentiss (1918) and Costen (1934, 1936), was not
anatomically possible. The nerve impingement hypothesis was developed by clinicians attempting to
describe, explain and treat conditions where limited basic knowledge existed.

In his landmark paper, Schwartz (1955) introduced the term "temporomandibular
joint-pain dysfunction syndrome". He described a syndrome with three phases: 1) an
incoordination phase (minor muscle problems, TMIJ clicks and/or recurrent TMJ subluxation);
2) a pam-limitation phase (painful spasm in any of the "antigravity type" muscles and
[imitations in mandibular movement); and 3) a limitation phase (muscle contractures which
were not continually painful). He reported a female/male ratio of 4:1 and proposed that
several factors influenced the outcome of the condition. These factors were termed: 1)
predisposing factors (constitutional or physiological and temperamental or psychological); 2)
contributing factors (occlusal anomalies and malocclusion); 3) precipitating factors (yawning,
wide opening, long dental procedures and iatrogenic problems); and 4) aggravating factors
(trauma, physiological and psychological influences). Possible aetiological factors were dental
pathology, ear nose and throat diseases, adenopathy, neurological disease, rheumatoid
arthritis, osteoarthritis, scleroderma, traumatic disorders and neoplasm. This paper was the
first attempt to comprehensively describe and understand TMD.

Travell (1960) described in detail the pain referral patterns of the jaw and cervical
muscles and the association between head and neck muscle pain. These associations have been
summarised in "myofascial pain and dysfunction" (Travell & Simons, 1983) where chronic
myalgic syndromes are described as the result of reflex feedback mechanisms between localised
muscle “trigger points" and the central nervous system (CNS). The authors describe the many and
various “trigger points" within individual muscles and their referred pain sites. They state
"irritability of trigger points are influenced by the number and severity of perpetuating factors",
such as mechanical stresses, nutritional inadequacies, metabolic and endocrine inadequacies,
psychological factors, chronic infection, allergy, impaired sleep, radiculopathy and chronic visceral

disease. Travell’s studies have had a significant influence in understanding TMD and its

management and mtroduced a medical assessment for the condition. Whilst Travell addresses
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medical conditions associated with TMD, the data presented is predominately from a clinical
perspective and does not address associations between the medical problems and TMD symptom
expression.

A significant change in diagnosis and management of TMD and orofacial pain followed the
work of Ramjford (1961). In an uncontrolled study, Ramjford reported that occlusal adjustment in
patients with "temporomandibular joint" symptoms resulted in reduced jaw muscle
electromyographic activity and pain. He proposed that TMD arose as a functional disturbance, with
differences between centric relation and centric occlusion and that mediotrusive contacts were the
cause of increased muscle tone and parafunction. This had a profound effect upon clinicians and
focused treatment methods based upon occlusal adjustment. Ramjford and Ash (1966) later
qualified the conclusions, from the study, with a statement: "The role of occlusion and occlusal
interferences in the cause of functional temporomandibular joint and muscle is controversial.
According to recent investigations, patients (as a group) with functional disturbances of joints and
muscles do not have any more occlusal interferences than individuals without the disturbances. On
the other hand, such disturbances can unquestionably be eliminated in the overwhelming majority of
cases by removal of occlusal interferenceé". Whilst Ramyford reported an association between the
removal of occlusal problems and a reduction in symptoms, he recognised the resulting scientific
dilemma where many clinicians interpreted the data as occlusal anomalies cause TMD (Geering,
1974; Vanderas, 1996). Subsequent studies by other authors (McCarroll et al, 1984; De Laat et al,
1985; Wanman & Agerberg, 1986; Egermark Eriksson et al, 1987; Meng et al, 1987; Dahl et al,
1988, Nielsen et al, 1989; Pullinger et al, 1992) have addressed this issue. These studies have
reported that occlusal problems do not have a causal relationship with TMD when whole
populations are studied. Other authors have associated occlusal problems with alterations in jaw
muscle activity, which may influence pain (Sheikholeslam & Riise, 1983; Riise & Sheikholeslam,
1984). These data suggest that local functional changes associated with malocclusion are not
aetiologically related to TMD, but may be associated with changes in symptom expression within
patients with TMD. In support of the contention that local factors are not of aetiological
significance, 18 that muscle pain is not restricted to the face but is associated with other symptoms
including migraines and low back pain (Dixon, 1948; Berry, 1969; Carraro et al, 1969; Heloe,
1976; Wemberg and Lager, 1980; Eriksson et al, 1988; Turp et al, 1998).

Laskin (1969) introduced the term "myofascial pain-dysfunction syndrome" to describe

a specific subgroup of TMD disorders and hypothesised that “masticatory muscle spasm” was

the result of emotionally derived tension or stress. He suggested that "muscle spasm" was the
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primary cause of the pain rather than joint pathology and based this on the observation that
radiographic evidence of joint pathology occurred in less then 5% of TMD patients. Laskin
(1969) further suggested that emotionally derived tension or stress caused muscle fatigue as a
result of prolonged "tension relieving" jaw activities. His hypothesis resulted in a shift toward
the assessment of stress and TMD symptoms. Other authors suggested an association between
stress and TMD (Schwartz, 1955; Yemm 1969a, 1969b; 1971a; 1971b; Fricton et al, 1985),
however, recent studies (Schiffiman et al, 1992; de Leeuw et al, 1994a; 1994b) have failed to
identify a significant relationship between stressful events and TMD. In fact de Leeuw et al
(1994b) found that stress was lower in patients with more severe symptoms and negative
treatment outcomes. These data do not provide strong evidence linking stress with TMD.

Lund et al, (1991) proposed a model of pain adaptation, where patients have
differences in normal masticatory activities which are attributed to the pain response. Molin et
al (1972) showed that bite force was negatively correlated with levels of muscle pain and
tenderness, whilst Bessette et al (1971) showed that alterations in chin tap electromyography
(EMG) occurred in pain patients. Although these alterations in activity appear to be a
response to pain, the results are heterogeneous and not found in all patients (Sharav et al,
1982; Zulgarnain et al, 1989). Increased spontaneous facial muscle EMG activity was first
noted by Jarabak (1956) and again by Ramjford (1961). Munro (1975) found that unlike
control subjects, 50% of TMD patients had spontaneous EMG activity whilst their mouth was
open. This was the basis of the hyperactivity model for muscle pain (Travell & Simons, 1993).
Sharav & Benoliel (1993) discussed the proposal that muscle hyperactivity may cause muscle
pain especially the day following increased activity (Travell & Simons, 1993). However, Lund
et al, (1991) concluded that muscle hyperactivity is not associated with chronic pain. Whilst
muscle EMG hyperactivity does occur in muscle pain patients, it is likely that it results from
the disease process and is not of aetiological significance.

Sessle (1992; 1995) described the central connections and neurobiology of pain
responses in the trigeminal system. He proposed that alterations in the chemicals that
modulate nociceptive transmission (substance P, enkephalin, serotonin and gamma-
aminobutyrate) might play a role in excitation of pain responses. Neuroplasticity of the central
and peripheral nervous system induced by inflammatory products or alterations in N-Methyl-

D-Aspartate (NMDA) receptors in the brain has also been proposed as a mechanism for
itiation of TMD pain (Dubner 1992; Mense 1993; Schaible & Grubb 1993). TMD

dysfunction syndrome has been associated with phenothiazine medication (Evans, 1965; Hiatt
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& Schwartz, 1966) and Pertoutka et al (1988) reported parafunction and/or trismus in the
majority of users of the narcotic drug 3,4 methylenedioxymeth-amphetamine ("Ecstacy").
These data are highly suggestive of an association between a central nervous system
dopaminergic anomaly and TMD. This is supported by the observation that tricyclic
antidepressants, which increase noradrenaline activity, are associated with a reduction in TMD
symptoms (Tura & Tura, 1990). Thus, the onset of TMD muscle pain may be associated with
alterations in CNS dopamine associated changes. Examination of amino acid metabolism in
IMD subjects 1s warranted as it may allow detection of alterations in the precursors of
neurotransmitters and illuminate further avenues for research.

Diverse hypotheses have been proposed for the aetiology of TMD disorders. The dental
literature is predominately of a mechanical-functional approach, which concentrates largely on the
facial area, but has failed to identify the aetiology. The data reviewed in this chapter suggests that
IMD i1s part of a systemic condition and may be associated with alterations in CNS nociceptive and
neuronal plasticity changes that may be associated with dysregulated neurotransmission and

inflammation. As a result a series of pilot studies were undertaken to investigate TMD from a

systemic mnfection associated model.

1.3. Pilot study data.

Three pilot studies were conducted and reported as abstracts (McGregor et al, 1992a;
1992b; 1993a; 1993b; 1994a; 1994b; Zerbes 1993). These studies were firstly designed to assess
pain distributton, factors related to onset or exacerbation, the prevalence of the associated signs and
symptoms, the incidence of any muscle pain-associated condition and alterations in serum and
urinary biochemistry compared with laboratory normal values. The second pilot study assessed the
carriage of urinary tract staphylococcus whilst the third study assessed the toxicity of the

staphylococcus obtained from the pain patients in a series of simple ## vifro experiments.

1.3.1. First pilot study.

The first pilot study involved a questionnaire survey of 35 sequentially presenting
RDC/TMD type 1a patients. Thirty-two females (age = 40.6:16 years; age range = 17-65 vears;

age of onset = 32.1+:14; duration = 5-53 years) and 3 males (age = 49.7+13 years; age range = 38-

/3 years; age of onset = 45.3%15; duration = 32-67 years) completed the questionnaires and
provided pathology tests from their medical practitioners. Twenty-three (66%) reported a gradual

onset to their condition. Only 8% of subjects reported facial pain alone, whilst most patients had a
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pain pattern with a facio-scapulo-humeral distribution. Onset was reported to be associated with
muscle fatigue (25 — 71%), stress (20 — 57%), trauma (8 — 23%)), a genitourinary tract infection (6
— 17%), bells palsy (1 — 3%) and nasal surgery (1 — 3%). The predominant symptoms reported
were parafunction (23 - 66%), sleep disturbances (22 - 63%), tinnitus (18 - 51%),
gastroesophageal reflux (15 - 43%), chronic upper respiratory tract infections (13 - 37%), cardiac
dysrhythmias (11 - 31%), skin dysesthesia (9 - 26%), aphthous ulceration (7 - 20%) and dermatitis
or skin rashes (7 - 20%). Thus a strong suggestion of a wide-spread pain condition with multiple
organ system involvement emerged, suggesting a systemic aetiology.

Known acquired or genetic diseases were found in 6 patients (17%). These diseases
were diabetes mellitus (2 - 6%), sucrase-isomaltase deficiency (1 - 3%), myophosphorylase
deficiency (1 - 3%), polycystic kidney (1 - 3%) and spina bifida (1 - 3%). These conditions
were infrequently reported and their significance unknown but needed to be further
investigated. Medical histories, obtained from medical records and patient histories, revealed a
diagnosis and/or treatment for urinary tract infection (32 - 91%), measles (19 - 54%), mumps
(15 - 43%), glandular fever (5 - 14%), giardiasis (2 - 6%) and dengue fever (1 - 3%). Eight of
the 35 (23%) TMD patients reported investigation by urologists for repeated genitourinary tract
symptoms - all with negative results under the accepted urology criteria (presence of haematuria,
increased white cell count and bacterial counts >10° colony forming units per litre — Balows et al,
1991). Only urinary tract infections and glandular fever were reported to coincide with TMD onset.

A history of genitourinary infections was reported by 32 (91%) patients who had medical
diagnosis of cystitis (19 - 54%) and/or renal infection (7 -20.0%); 4 patients who reported a
history of genitourinary infections without medical diagnosis; low back pain was reported by
20 (60%) and irritable bowel by 9 (26%). Recurrent low-grade fever was reported by 10
(29%) TMD patients whilst 19 of the 32 females (59%) reported menstrual problems. These
preliminary data suggested an association between infectious events, particularly genitourinary
infectious events, and TMD symptoms.

If an infectious agent was involved, evidence of similar pain in the sexual partners of the
TMD patients may give evidence of a potential transmissible agent. Seven of the 35 patients (20%)
reported that onset of their condition occurred following establishment of a new sexual
relationship, whilst 16 of the 19 (84%) TMD patients in long-term relationships, reported that their

partners had chronic muscle pain. Thus, there was some evidence to suspect a transmissible

pathogen may be involved in TMD conditions.



A biochemical assessment of 20 of the 32 patients was undertaken with each patient being
assessed for alterations in standard serum chemistry (electrolytes, muscle enzymes) and 24-hour
urinary electrolytes. All the serum measures were within the normal range however there was a
reduction in 24-hour urinary sodium (79.9+19.9 — normal range 90-170 mmoles/L) and chloride
(76.9+25.6 — normal range 170-250 mmoles/L) levels compared with the laboratory reference data.

This suggests that an alteration in kidney function may be present.

1.3.2. Second pilot study.
As there was a history of urinary tract infection, with 23% of TMD subjects having multiple
urological investigations, and evidence of a transmissible pathogen, a subgroup of 9 of the 35 TMD

patients were assessed to determine if there was any alteration in their urinary tract microbial flora.

These 9 TMD patients (age = 40.0+8 years; age of onset = 29.0+9 years; duration = 8.5+10 years;
Female: Male ratio 8:1) were compared with 6 control subjects (age = 35.0+2 years; Female: Male
ratio 4:2) who had no current muscle pain or fatigue. Three first of the morning urine samples were
collected (urethral, midstream and last voided). Microscopic examinations for leukocytes and
squamous cells were undertaken to assess pyuria and haematuria as evidence of infection.
Microbial samples were cultured on blood layer and CLED agar plates in a humidified, CO;
supplemented, incubator at 37°C. No subject had evidence of a current infectious event (haematuria
or pyuria). Three of the 6 control subjects had no microbial growth whilst the remaining 3 had
growth of diptheroids and/or Lactobaccilus. All TMD vpatients had heavy growths of
Staphylococcus spp.. Bowel contaminant organisms E.coli and Enterococcus spp. were detected in
4 of the 9 TMD patients. Staphylococcus epidermidis, Staphylococcus saprophyticus,
Staphylococcus hominus and Staphylococcus haemolyticus were isolated from the samples and are
members of the Micrococcus subgroup 3, known entero-uropathogens. Thus the urethral microbial
flora of the TMD patients was quite different from the pain-free control subjects. These data
suggested that the increased staphylococcal carriage was linked to TMD.

1.3.3. Third pilot study.

Observation of the agar plates showed that many of the staphylococcal species isolated
from the urinary tracts of the TMD patients were haemolytic, as they degraded the blood cells in
the blood agar. Haemolysins are a group of membrane-damaging toxins produced by

staphylococcal organisms. To assess the toxic characteristics of these organisms, supernatants from

12 different staphylococci obtained from the 9 TMD patients were acquired after overnight growth
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of the organisms in brain heart infusion broth (BHI). The supernatants were filtered to remove all
bacteria and the filtrate was applied to chicken renal fibroblast cultures along with fresh BHI as a
control. The cultures were observed microscopically for disruption of fibroblast morphology.
Filtrate supernants from staphylococci that were haemolytic were observed to significantly disrupt
the fibroblast morphology and in the cases of very haemolytic organisms, complete destruction of
the fibroblasts was observed. The control BHI broth did not disrupt fibroblast morphology. These

data suggested that the toxicity of the staphylococci may be associated with symptom expression in

the TMD patients.

1.4. Pilot study conclusions.
RDC/TMD type 1a patients (Le Resche et al, 1992) appear to be:

1. A clnically discrete sub-component of more generalised muscle pain conditions such as
fibromyalgia or myofascial pain syndrome.

2. Further, TMD symptoms occur in association with systemic multi-organ changes and do not
appear to be a localised functional disorder.

3. There 1s a high-level reporting of a history, and signs and symptoms consistent with a gastro-
genito-urmary condition, and evidence of a transmissible pathogen.

4. There was also evidence of a change in renal handling of electrolytes (sodium and chloride).

5. Heavy colonisation of urinary staphylococcal species was noted in the TMD patients.

6. There was no evidence of current urinary tract infections, but the staphylococcal species were

observed to produce large quantities of membrane damaging toxins.

1.5. Hypothesis

The carriage of toxic organisms that produce lipid soluble toxins, such as staphylococci

| producing haemolysins, can induce muscle-associated TMD symptoms.

1.6. Aims.

The study aims to examine the hypothesis that toxic staphylococcus species can induce

TMD associated muscle pain.

1. A group of TMD patients defined to have RDC/TMD type 1a facial muscle pain and an age-
and sex-matched control group will be assessed. These study subjects will be acquired through

clmical referral. This study will involve urinary amino and organic acid assessment as well as an

assessment of staphylococcal toxicity.



2. A group of chronic fatigue syndrome patients will be studied collaboratively. Patients will be
independently selected and assessed by medical specialists at Royal North Shore Hospital. The
prevalence of TMD symptoms within this group will be assessed to see if the changes found in
the first study are reproducible and unique to TMD. This study will include assessment of
serum amino acids, antinuclear antibody (ANA) responses and standard blood chemistry, which
will extend the assessments of the first study. This study will only assess the changes in CFS
patients in association with TMD e);pression in an attempt to assess the homogeneity of TMD
symptoms determined in the assessment of the defined RDC/TMD type 1a study (Study 1).

3. A third group of pain/fatigue subjects selected independently of the writer to assess the
reproducibility of staphylococcal toxicity in relationship to body pain distribution and potential

cytokine associations.
These data will allow the assessment of the association between symptoms, biochemical changes
and bactenial toxicity. The independently selected study groups will provide objective assessment of

the findings of the separate studies and will allow an assessment of the homogeneity of the changes
associated with TMD symptoms in patients with other defined pain conditions.
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2. Onset, Pain Distribution, Symptom Prevalence and SCL-90-R Changes.
2.1. Introduction.

Chronic muscle pain conditions form a group of syndromes that have many similar
characteristics. These heterogeneous yet overlapping groups of conditions may intermittently
aftect up to 70% of the population with severe forms, such as fibromyalgia, occurring between
5-10% (de Girolamo, 1991). These conditions represent a very common clinical and
therapeutic problem (Magni et al, 1990; de Girolamo, 1991) with unknown aetiology. A
number of hypotheses have been proposed to explain the complex aetiology, including
psychological phenomena, neurotransmitter-related anomalies, reflex muscle hyperactivity,
denervation and deafferentation-related occurrences, immunological- or cytokine-mediated
events and viral infections (reviewed in Chapter 1; Vaeroy & Mersky, 1993).

Chapter 1 outlines the pilot study data of 35 chronic orofacial muscle pain patients,
where an association was found with multi-organ symptoms and a history of urinary tract
infection (McGregor et al, 1992). There was no increase in prevalence of reporting of viral
infections such as measles, mumps or *glandular fever. Initial assessment of the urinary tract
microbiology revealed that although there was an increased prevalence of history of urinary
tract infection the orofacial pain patients did not have pyuria or haematuria and therefore did
not present with urinary tract infections. However, there was an increased prevalence of
elevated midstream urinary staphylococcal counts (P<0.02) in the orofacial muscle pain
patients (n=9) compared with age and sex matched controls (McGregor et al, 1993). As a
result studies were commenced to assess the association between TMD symptoms and pain
characteristics, Hopkins Symptom Checklist-90-Revised (SCL-90-R) responses,
microbiology, whole body symptom prevalence and onset events.

This chapter describes pain distribution, symptom prevalence, psychological status and
onset events m TMD patients. The study data was obtained from three distinct study
populations. The first study group had defined RDC/TMD type 1(a) (Le Resche et al, 1992)
who were examined by the author and the second study group had defined chronic fatigue
syndrome (Sharpe et al, 1991) and were independently selected and examined by clinicians
from the department of Endocrinology at the Royal North Shore Hospital, St. Leonards,

Sydney. Both study populations were compared against their own age- and sex-matched

control groups. Two study populations may allow identification of specific characteristics that
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are associated with chronic TMD symptom expression, as distinct from expression of other
chronic pamn conditions. If TMD symptoms present with a distinct aetiology or set of
associations, these two study data sets should allow identification of common events. It is not
the aim of this chapter to comment on CFS as a clinical entity but to assess TMD symptom

expression and associations within a defined CFS population.

2.2. Laterature Review.
2.2.1. Prevalence of TMD/Pain in the General Population.

Pullinger et al (1988) reported questionnaire responses from a non-patient population with
Jaw muscle pain, with pain reported by 14% with severe pain reported by 1%, with only 4%
seeking treatment. On clinical examination, 48% reported at least one area of palpable muscle
tenderness, including 13% with moderate and 19% with severe pain. The rank order of moderate
to severe palpable muscle tenderness was lateral pterygoid (37%), superficial masseter (23%),
temporalis muscle tendon (17%), deep masseter muscle (11%), anterior temporalis (10%),
posterior temporalis (6%) and medial pterygoid (2%). Severe tenderness was most often found in
the anterior and posterior temporalis. The frequency of symptoms (Pullinger et al, 1988) is similar
to those reported in other studies (Heloe & Heloe, 1977; Nilner, 1981; de Laat & van Steenberghe,
1985; De Knater et al, 1993). Seligman et al (1988) noted that although clinically palpable muscle
tenderness occurred in 48% of cases, moderate to severe tenderness occurred in only 6%. Eighty
percent of those with palpable muscle tenderness were previously unaware of the tendemess and
they concluded, "tenderness does not necessarily support the clinical presence of pain". Kleinknecht
et al (1986) found that the difference between patient symptom reporting and clinical findings was

related to the number and severity of the symptoms. Only 25% of patients with <3 symptoms
reported muscle tenderness whilst 90% of patients with >3 symptoms reported muscle tenderness.

Thus, a number of studies indicate that between 44 and 48% of the population have
clinically demonstrable TMD symptoms. Whilst between 14 and 21% of subjects are aware of
IMD symptoms only 4 to 5% seek treatment. The degree of pain or discomfort appears to dictate
patient reporting and treatment presentation. These data also suggest that the measurement of a
single parameter such as palpable muscle tenderness, is not a reliable measure of other parameters
such as pain intensity.

The three most commonly reported symptoms in TMD patients are muscle pain, muscle

tenderness and muscle fatigue. Whilst there appears to be a poor association between muscle pain

and muscle tenderness, a positive correlation has been described between muscle pain and patient-
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percetved muscle fatigue (Wanman & Agerberg, 1986a; 1986b; 1986c; 1986d; 1986e). In
fibromyalgia patients, there was no difference in repetitive muscle activity, but there was a
reduction in the ability to relax following muscle contraction (Elert et al, 1992). Similarly,
paraspinal muscle did not fatigue differently in fibromyalgia patients compared with control subjects
(Stokes et al, 1993) or indicate alteration in oxygen uptake with exercise (Sietsema et al, 1993).
FHowever there was an increase in reported pain (Sietsema et al, 1993) and a reduction in voluntary
muscle endurance in fibromyalgia subjects compared with myofascial pain patients (Jacobsen et al,
1992). It can be seen from the above that the reporting of muscle fatigue by pain patients appears
to be associated with increases in muscle pain levels and not a reduction in muscle contractile

function. However a reduction in the ability of muscle to relax following repetitive contractions

may be important in pain development.

2.2.2. Age and Sex Related Findings.

Szentpetery et al (1987) reported that as age increased there was an increase in TMD
dystunction signs (impaired mobility, TMJ-sounds), headache, parafunction, stress and prevalence
of "mandibular dysfunction". The prevalence of headache was different in different age groups in
males and females. Similar age related findings were noted in other studies (Fricton et al, 1985:
Cooper et al, 1986; Grosfeld et al, 1986; Egermark Eriksson et al, 1987; Riolo et al, 1987). The
most frequent age of reporting was 30 to 50 years with a decline following 50 years of age with a
low mcidence in early teens increasing in late teens and early 20’s. Marciani et al (1985) assessed
elderly patients in America and found that only 4% reported TMD pain. There is a general
agreement that the degree, severity and frequency of TMD symptoms begin to increase slowly in
the post-puberty period reach a peak in the 30-50 age group and subsequently decline after 50
years of age.

The female: male ratio between 3.5:1 and 4:1 is another consistent finding (Schwartz,
1955; Campbell, 1958; Pedersen & Hansen, 1987). Epidemiological data gives a clearer picture of
the differences between males and females. Pullinger et al (1988) found that the more severe the
symptoms the higher the female: male ratio. Seventy-eight percent of all subjects with palpable
TMJ tenderness were female whilst 85% of those with moderate to severe tenderness were female.
Of those subjects with palpable muscle tenderness, 68% were female and of those with multiple site

tenderness, 87% were female (Pullinger et al, 1988). To further clarify the male to female incidence
Wanman and Agerberg (1986a; 1986b; 1986¢; 1986d; 1986¢) noted that the ratio was 1:1 until

approximately 18 years of age after which female incidence increased greater than males. Agerberg
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and Osterberg (1974) similarly reported a 1:1 ratio in individuals of 70 years of age. These studies
show an increased female to male incidence from 18 to 70 years of age, typified by an increase in

number of sites and severity of pain symptoms.

2.2.3. Other Symptoms.

Many studies have described pamn in muscles other than the jaw in patients with orofacial
pain and several have suggested that TMD is part of a generalised or systemic condition (Eggen,
1954; Forsberg, 1956; Turp et al, 1998). TMD patients have been reported to have muscular pain
n the head (30%), neck (25-39%), shoulder (32%) and the back (14%) (Carraro et al, 1969;
Weinberg and Lager, 1980). Turp et al, (1998) found that 19% of cases had pain limited to the
distribution of the trigeminal nerve, 16% to the trigeminal nerve plus the spinal nerve dermatomes
C2, C3 and C4, with the remaining 65% having pain outside these nerve dermatomes. Conversely,
Heloe (1976) interviewed 27 individuals with lower back pain and noted that 37% also complained
of TMD symptoms. Similarly a high proportion of patients with fibromyalgia have been found to
report TMD pam (Dixon, 1948; Eriksson et al, 1988; Plesh et al, 1996). Plesh et al (1996) reported
that 18% of patients selected to have TMD also could be diagnosed to have fibromyalgia whilst
75% of fibromyalgia patients had TMD symptoms.

Westling (1992) reported that TMD patients had an increased prevalence of joint
hypermobility, which was associated with lower skin collagen levels in the TMD patients.
Buckingham et al (1991) found that 54% of TMD patients had hypermobile joints of which 13%
had Ehlers Danlos Syndrome (a genetic collagen cross-linking syndrome), and 5% were described
as “Marfanoid” suggesting a possible Ehlers Danlos Syndrome-like condition. Thus 82% of those
with joint hypermobility were unexplained suggesting accelerated cartilage destruction and a
degenerative disease process.

In patients with fibromyalgia, a broad range of symptoms have been reported
including: increases in sleep disturbance, fatigue, depression, spastic colon, mitral valve
prolapse, bursitis, chondromalacia, constipation, diarrhoea, TMD, vertigo, sinus and thyroid
problems, concentration problems, sensory symptoms, swollen glands, tinnitus, chronic cough,
coccygeal and pelvic pain, tachycardia and weakness (Waylonis & Heck, 1992; Jennum et al,
1993), gastrointestinal symptoms (Mengshoel & Forre, 1993), muscle cramps and
fasciculation (Jansen et al, 1992), cardiovascular symptoms (Visuri et al, 1992) as well as joint
hypermobility (Gedalia et al, 1993). Stress was reported to be an aggravating factor by 21% of

patients. Activities reported to aggravate the symptoms of fibromyalgia include computer
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work or typing (37%), prolonged sitting (37%), prolonged standing and walking (27%), heavy
lifting and bending (19%) and repeated moving and lifting (18%). The occupations which
correlated with a high percentage of fibromyalgia patients included general office workers,
(20%), health care providers (14%) and teachers (11%) were not necessarily those individuals
who performed these activities to the highest levels (Waylonis et al, 1994). Interestingly the
Jjobs with increased prevalence of fibromyalgia appear to be high person to person contact

jobs. This suggests that other factors such as transmissible pathogens may be involved.

2.2.4. Onset and Associated Disorders.
Factors associated with the onset of the TMD may also give significant information leading

to discovery of the aetiological factors. Table 2.1. lists those factors reportedly associated with
onset of painful TMD disorders.

Table 2.1. Diseases and Factors Assomated w1th Onset of TMD Dlsorders
“Onset-associated: Event: A ERAMPIES i g e e B fa e f o A

Trauma Head and neck injuries in acmdents
latrogenic trauma - oral surgery, prolonged dental procedures
Orthodontic therapy
Stress
General anaesthesia
Drugs | Phenothiazines, Neuroleptanalgesics, histamine, drugs of addiction
Overuse ph Lenomena Gum chemn g wg__plawng scuba dmng (mouth—plece clencmn ) -
| Associated diseases . . - . ~ R o L
t Neurologlcal ongm Parlqnson S dlsease epllepsy ;
Endocrine origin | Acromegaly, diabetes, hypoglycaemia, hypo- hyper-thyroidism, hypo- hyper-

parathyroidism |
Immune functional alterations | Dermatomyositis, rheumatoid arthritis, Ankylosing Spondylitis, scleroderma, |
Psoriatic arthritis ;
Muscle origin | Myophosphorylase deficiency, myotonic dystrophy, Myotonia congentica,
Myositis Ossificans

Infectious origin | Tetanus, Actinomycosis, Lyme disease
Other | Gout, chondrocalcinosis, tumoutrs, chronic fatigue syndrome

No known cause or event was associated with onset of TMD by 36% of subjects
(Wemnberg & Lager, 1980). Fricton et al (1985) also noted that onset was not associated with any
identifiable event by many patients and that the patients with no identifiable onset associated event
were in the 66% of patients who reported a gradual onset to their TMD symptoms. These data
suggest that a high proportion of TMD patients have a slow or gradual onset of symptoms without
any 1dentifiable onset associated event.

An association has been found between trauma (general anaesthesia, oral surgical

procedures, motor vehicle accidents) and TMD (Schwartz, 1955; Taylor et al, 1968; Weinberg &
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Lager, 1980; Fricton et al, 1985; Harkins & Marteney, 1985; Pullinger & Seligman, 1991). The
prevalence of trauma varies considerably between the various studies; 4% (Schwartz, 1955), 9%
(Taylor et al, 1968); 21% (Weinberg & Lager, 1980), 27% (Harkins & Marteney, 1985) and
between 44% and 79% depending upon the type of TMD symptoms (Pullinger & Seligman, 1991).
Harkins & Marteney (1985) reported that 26% of TMD patients reported a motor vehicle accident
as the cause of their head or neck trauma of which 80% had cervical injury (whiplash). Of this
group, 92% reported the trauma to be the precipitating factor of their "TMJ dysfunction”. Pullinger
& Seligman (1991) reported that a history of trauma occurred in between 44% - 79% of TMD
patients, with the highest reporting in a subgroup with myalgia as their prominent symptom.
However, studies examining the prevalence of TMD following car accidents and whiplash injury
tound very few cases of TMD associated with the accident (Heise et al, 1992; Propert et al, 1994).
Interestingly, Magnusson (1995) found that most subjects who had post-accident whiplash pain
could be diagnosed to have a chronic pain syndrome suggesting that the trauma may be an
aggravating event for some underlying condition and not causative in nature.

Several studies have associated onset and exacerbation of TMD with stressful events
(Schwartz, 1955; Laskin, 1969; Yemm 1969a; 1969b; 1969¢; 1971a; 1971b; Banasik & Laskin,
1972; Evaskus & Laskin, 1972;). Stressful events at onset were reported by 25-26% (Weinberg &
Lager, 1980; Fricton et al 1985). Using logistic regression analysis Schiffimann et al (1992) only
found a weak relationship between stress and myalgic TMD patients. These data do associate stress
with exacerbation and onset of TMD but the association is not strong.

Bell (1969) noted earlier reports that the onset of TMD dysfunction syndrome may be
associated with phenothiazine medications (Lynch et al, 1961; Malkin, 1964; Evans, 1965; Hiatt &
Schwartz, 1966, Kraak, 1967; Ryan & La Dow, 1968; Shapiro et al, 1965). These authors
reported a range of effects including TMJ dislocation, hypotonia and dyskinetic movements of
facial muscles. Turunen & Achte (1966) reported the onset of what he called the bucco-lingo-
masticatory syndrome as a side effect of the treatment for neuroleptic syndrome and Sunden
Kuronen et al (1983a) showed that neuroleptic drugs induce parafunction and dyskinesia in mice.
Interestingly, Sunden Kuronen et al (1983b) showed that stimulation of dopaminergic neurones in
the migrostriatal subgroup of the basal ganglia resulted in increased masseter muscle tone. They
suggested that this was a possible cause of increased jaw muscle tone and may be a significant
factor in the initiation of TMD dysfunction. Dachi (1968) noted diabetes mellitus, epilepsy, narcotic
addiction and chronic fatigue among his patient group. Interestingly, Pertoutka et al (1988)

reported parafunction and/or trismus in the majority of users of the narcotic drug 3.4
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methylenedioxymeth-amphetamine ("Ecstasy"). These data are highly suggestive of an association
between a central nervous system dopaminergic anomaly and, TMD and jaw clenching. This is
supported by the observation that tricyclic antidepressants, which increase noradrenaline activity,
are associated with a reduction in TMD symptoms (Tura & Tura, 1990). Thus, a number of
conditions may be associated with the onset of orofacial muscle pain that may be associated with
alterations in CNS dopamine associated changes.

Oles (1978) also noted carbohydrate anomalies in five cases assessed by glucose tolerance
tests. Associations have been made regarding the onset of TMJ symptoms in gum chewers,
musicians (Fry, 1986; Hirsch et al, 1982; Kovero & Kononen, 1995) and scuba divers
(Goldstein & Katz, 1982; Hobson, 1991). Hirsch et al (1982) showed that violin and viola
players had oral symptoms similar to TMD pain patients, but found on electromyographic
examination that there were no significant changes in latency or silent period to that normally
seen in TMD disorders. They concluded that pain was related to mandibular position during
playing, the pressure used when holding the instrument, the time played, and distinct from that
of the generally accepted TMD. This possibly mimics the studies of Cox et al (1982), and
Skiba and Laskin (1981) where experimentally induced fatiguing activity resulted in pain and
EMG changes, which were not the same as seen in TMD. These findings are similar to those
of Munro (1975) who noted that in patients with trauma-initiated "TMJ dysfunction" there
was no silent period alteration. These data suggest that there may be a heterogeneous group
of aetiological events and responses associated with TMD.

Assessment of onset of primary Fibromyalgia Syndrome (Bengtsson et al, 1986), revealed a
similar incidence of onset factors as seen in TMD: 60% did not note any event associated with
onset and 22% noted onset after trauma; and 18% developed symptoms after infections. Buchwald
et al (1987) attributed the fibromyalgia syndrome to persistent Epstein-Barr virus (EBV) infection
as 55% patients had an elevated antibody titre to EBV. Thus the events associated with onset of
the systemic muscle pain conditions, such as fibromyalgia, do not appear to differ markedly from
those aésessed for TMD.

These studies indicate that whilst approximately 60-65% of pain patients report a gradual

onset with no identifiable onset event, 35-40% report onset associated to infections, drug use,

trauma and stressful situations.
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2.2.5. SCL-90-R Scores and TMD.

The Research Diagnostic Criteria for Temporomandibular Disorders (RDC/TMD)
requires the assessment of both physical (Axis I) and chronic pain dysfunction, depression,
non-specific physical symptoms, and orofacial disability (Axis IT). Table 1.1 (Chapter 1; page
1) shows the RDC/TMD Axis I divisions for diagnosis of orofacial pain patients. These
features include pain intensity, SCL-90-R depression and somatization scores and the -
limitations related to mandibular functioning (Le Resche 1982). A psychophysiological model
has been proposed for TMD and several studies have shown an association with increased
psychological dimension changes, particularly depression scores, in TMD patients (Clark et al,
1985; Buckelew et al, 1986; Lee & Lee, 1989; Von Korff et al, 1988; Vimpari et al, 1995).
The validity of the SCL-90-R data in pain patients, or the ability of the test to determine
psychological events as distinct from physical symptoms has been previously questioned
(Buckelew et al, 1986; Ray et al, 1992). Interestingly, other studies found increases in
depression scores that were not in the psycho-pathological range (Wright et al, 1991).
Therefore, these data suggest that the validity of the SCL-90-R depend on the clinical
mterpretation of reporting of both physical and psychological symptoms and the potential
musinterpretation of a physical symptom to represent psychological dysfunction.

However, it drugs that alter dopamine, noradrenaline and adrenaline are associated with
alterations in TMD expression (Lynch et al, 1961; Malkin, 1964; Shapiro et al, 1965; Turunen et al,
1966; Sunden Kuronen et al, 1983a; 1983b; Pertoutka et al, 1988) then a biochemical basis may
exist for a combined physical/behavioural alteration. This data would support a

psychophysiological model, but from a biochemical basis rather than an affective disorder.

2.2.6. Conclusions and Aims.

These data show that the investigations of pain patients have been reliant upon simple
measures of muscle pain and clinically palpable tenderness associated with that pain. These studies
have generally been restricted to the assessment of clinically defined groups of patients by
specialised clinicians and few studies have appropriately examined the total symptom expression
and multiple symptom reporting by chronic pain patients. Most studies have also concentrated
upon a single or small group of symptoms that may occur as a result of a number of different
disorders. This study will assess the relationship between body pain distribution, onset, systemic
symptoms, SCL-90-R somatization and depression dimension scores and the occurrence of TMD

symptoms in defined RDC/TMD patients and patients with diagnosed chronic fatigue syndrome.
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2.3. METHODS.
2.3.1. RDC\TMD type 1a patients.
2.3.1.a. Patient and Control Selection.

Forty-six sequentially presenting patients, unrelated to the pilot study cohort, referred
for assessment of chronic orofacial pain were interviewed and clinically examined over a seven
month period. These patients were designated the chronic RDC/TMD type la patient group.
Patients were selected as having muscle pain on the basis of a positive response on a visual
analogue scale (VAS) of average pain intensity in the 2 weeks prior to consultation, the
presence of palpable muscle pain in the reported pain areas and that pain was present on
greater than 50% of days during the three months immediately preceding consultation. Pain
was not associated with the teeth, TMJ clicking or arthritis and crepitation, sinusitis, salivary
glands, nerve or vessel pathology. The data from this study population and the comparative
control group has been reported in McGregor et al (1996d).

Forty-one age and sex matched control subjects were recruited. Nine were relatives of
the pain patients and 32 were unrelated subjects to ensure similar socio-economic and ethnic
backgrounds. Control subjects (C), were eligible for inclusion in the study if they had no
response to the VAS of average pain intensity in the 2 weeks prior to consultation, did not
give a history of chronic pain and had not sort professional advice or treatment for chronic
muscle pamn in the previous 12 months. Acute pain associated with trauma during the
preceding 12 months was not an exclusionary criterion. Each patient and control subject

provided informed consent and was assessed by the author.

2.3.1.b. CPRU Questionnaire.

To facilitate standardised data collection a comprehensive questionnaire (Collaborative
Pain Research Unit Questionnaire ©1993-1995; CPRU) was completed by all study
participants at initial presentation (Appendix 1). The questionnaire was compiled from an
existing University of Sydney Orofacial Pain Questionnaire, together with features of other
muscle pain conditions (generalised, regional and localised pain syndromes) reported in
multiple articles from the literature (Medline, 1966-1991). The questionnaire contained: 1)
four body diagrams (left and right head and neck, front and back of whole body for pain
distribution); and 2) 154 questions on medical and family history, onset, exacerbation, signs

and symptoms, duration, pain severity, previous treatment and potential aetiological

conditions. On the body diagrams patients were asked to delineated the usual areas of pain,
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irrespective of their perception of its origin, but to qualify by notes what they perceived to be

the origin if they though it was unrelated to their orofacial pain.

2.3.1.c. SCL-90-R Questionnaire.

Study participants completed an SCL-90-R and the prevalence and degree of
responses to individual questions, the index and dimension scores were compared between the
chronic RDC/TMD type la patients and control (C) groups. The SCL-90-R raw dimension
scores were standardised by age and sex to give a T-score for each dimension. SCL-90-R
dimension T-scores greater than 62 were used to indicate psychological morbidity as described
in the SCL-90-R handbook (Degrotis, 1975). Psychological syndrome T-score profiles were
allocated according to the SCL-90-R handbook. SCL-90-R dimension profile patterns were
created using the K-means cluster analysis method. This allowed assessment of the
psychological dimension profiles and their distribution between the RDC/TMD type la

patients and control groups.

2.3.1.d. Pain/Symptom Assessment.

Pain was defined to be of muscle origin if palpation of jaw, head, neck and shoulder
muscles (Helikimo 1974; Wolfe et al, 1990) in the sites reported to be painful were positive.
Patients reporting pain without associated muscle tenderness were excluded. Patients were
chosen to comply with the group 1 (Muscle disorders), category la (myofascial pain) of the
orofacial research diagnostic criteria (Le Resche et al, 1992). Afier patient selection, pain and
somatic symptom severity were retrospectively assessed using the scalar responses to the VAS
and 13 questions from the SCL-90-R (Q1-headaches, Q4-faintness and dizziness, Q12-chest
pain, Ql4-low in energy or run down, Q27-low back pain, Q39-heart palpitations, Q40-
nausea, Q42-muscle soreness, Q52-numbness or tingling, Q55-trouble concentrating, Q56-
weakness, Q58-heavy feelings in limbs, Q66-restless or disturbed sleep) (Degrotis, 1975). An
index of symptom prevalence was calculated as the total number of symptoms reported from
the 54 symptom questions in the pain questionnaire. The SCL-90-R global indices were also
used to assess inter-group differences. The SCL-90-R Global Symptom Index (GSI) is a
measure of psychological distress combining symptom number and severity (Degrotis, 1975).
The SCL-90-R Positive Symptom Distress Index (PSDI) is a measure of psychological
severity corrected for symptom number, whilst the Positive Symptom Total (PST) is a

measure of psychological symptom prevalence (Degrotis, 1975). Patients were instructed to
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report any body symptoms, irrespective of their impression of the origin, and not to restrict
reporting to the orofacial region. This was done to avoid restricted reporting of whole body
symptoms and to exclude the bias toward patients reporting only orofacial symptoms that may

be perceived to be of importance in assessment of their orofacial condition.

2.3.2. CFS Group.

CFS patients and, age and sex matched controls subjects were recruited over an 18-
month period, September 1994 - February 1996. The statistician from the Royal North Shore
Hospital calculated the study group size to be a minimum of 80 subjects per arm. The CFS
patients were recruited from sequential medical practitioner referrals to the Royal North Shore
Hospital CFS clinical group from within the Sydney metropolitan area and advertisement in an
ME/CFS newsletter. Two hundred and ten potential CFS subjects expressed an interest in
participating in the study, of whom 114 agreed to participate and satisfied the defined
diagnostic criteria (Sharpe et al, 1991). CFS patients were excluded from the study at any
time, i’ an alternative diagnosis was made or if they did not comply with additional study
requirements.

The age- and sex-matched control subjects were recruited from two sources; friends
and relatives of the CFS patients, and from advertisement of the study at the University of
Sydney and the University of Technology (Sydney). These two groups were selected to
determine if there were any differences between control subjects with exposure to CFS
patients and control subjects with no exposure to CFS patients. One hundred and eight control
subjects were assessed and excluded if they reported a history of fatigue that influenced their
lives or evidence of illness or psychiatric disorder. Eighty-six control subjects were recruited.

All study participants were requested to cease the use of any herbal, naturopathic or
“alternative” medicine or vitamin supplements for one week prior to sample collection. On the
day of clinical examination and sample collection subjects were clinically assessed by either of
two endocrinologists (Phillip Clifton-Bligh, Greg Fulcher), completed specifically designed
questionnaires, the John Hopkins Symptom Checklist-90-Revised (SCL-90-R) (Degrotis,
1975) and blood, microbiological swabs of nose and throat, venous blood and urine samples
were collected. All subjects completed consent forms (Appendix 2). The specifically designed

questionnaires included medical history, symptom prevalence and severity, onset and duration
of illness, treatments used, social demographics and other factors which may influence their

tlness (Appendix 3). Within these questionnaires scalar responses to 12-month frequency and
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severity, and 7 day severity to facial pain and TMJ pain assessed the TMD symptoms. The
clinicians questioned the patients of the presence or absence of facial pain. The questionnaire
assessed the scalar severity response to facial and TMJ pain within the last 7 days and the last
12 months as well as a scalar response of the frequency of facial or TMJ pain over the last 12

months. No facial muscle or TMJ palpation was performed.

2.3.3. Statistical Analysis.

Data distributions were evaluated for violations of assumptions with parametric
statistical analyses by assessment of normal distribution of each variable. All percentage data
were arcsine transformed before analysis and those data not having a normal distribution were
log transformed for usage in logistic regression analysis. Subject characteristics and symptom
incidence was assessed using chi-square probability and students t-tests. Correction for
multiplicity occurred where necessary. Sensitivity (Sen), defined as the prevalence of true
positives in the RDC/TMD type la patient group, and specificity (Spec), defined as the
percentage of true negatives in the control group, was determined. Univariate group
differences were assessed on untransformed data using the non-parametric Mann Whitney U

test. Group differences were further assessed using multivariate standard and forward-

stepwise discriminate function analyses on the transformed data (significance p<0.05). These
data were processed using Access97 ' (Microsoft, Redmond, WA, USA), Excel97 ™
(Microsoft) and Statistica  (Ver. 5.1, Statsoft, Tulsa, OK, USA).

2.4. RESULTS.
2.4.1. RDC/TMD Type 1a patients.
2.4.1.a. Patient Characteristics.

Of the 46 RDC/TMD type 1a patients interviewed, who met the criteria, three were
excluded because of incomplete questionnaires. One of the 41 control subjects was excluded
because of a positive response to the VAS and a history of chronic pain within the previous 12
months. There were no differences between the age and sex characteristics of the RDC/TMD

type la patients and the control (C) groups (RDC/TMD type la: mean age 39.5+11.6 (SD)

years, range 16-62 years, 79.1% female; C: mean age 35.5+15.2 years, range 11-72 years,
70% temale). No difference was found in the number of patients or subjects in long-term
marital or de-facto relationships (29 and 25, RDC/TMD type la patients and C respectively).
No statistically significant difference was found in the ethnic backgrounds of the study
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participants. All except two were born in Australia (both of Chinese origin). The majority of
study subjects were of Western European ethnic origin (Anglo-Celtic-Germanic - 74/83,
89.2%), seven (7/83, 8.4%) of Eastern European origin (Croatian / Slavic) and two of oriental
origin (Chinese, 2/83, 2.4%).

2.4.1.b. Pain Distribution.

Although all RDC/TMD type la patients reported a history of orofacial muscle pain,
on the day of the clinical examination they reported pain: 1) 38 in neck, shoulder and thoracic
spine (88%); 2)35 in face and head (81%); 3) 30 in lower limb (70%); 4) 29 in low back
(63%); 5) 24 in upper limb (56%); 6) 17 in abdomen (40%); and 7) 14 in anterior chest wall
and sternum (33%). It was also found that three patients (7%) presented with pain restricted
to the head, 12 (28%) with regional pain distributed predominantly in a facio-scapulo-humeral
distribution, and 28 (65%) had pain in all four quadrants. Thus 7.0% were classified as having
orofacial pain alone, 28% were classified as having myofascial pain syndrome, and although
the fibromyalgia points were not palpated, 65% had a pain distribution consistent with
fibromyalgia. Interestingly, limb and anterior chest wall and/or sternal pain were only reported
by patients with pain in all four quadrants, i.e. the fibromyalgia-like patients.

At onset, head pain was the first site of pain reported by 20 of the 43 RDC/TMD type
la patients (47%), with 30 (70%) reporting a facio-scapulo-humeral distribution. However,
eight (19%) also reported pain to be first noticed in the low back. Most patients reported
localised or regional pain at onset, which progressed too more generalised pain, involving all

four quadrants in 28 (65%) patients in this cohort.

2.4.1.c. Pain Assessment.

As previously described there was an increase in the VAS (MeantSEM RDC/TMD

type la patients = 2.724+0.76; C = 0) between the RDC/TMD type 1a patients and C groups.
Forty-two of 43 (98%) RDC/TMD type la patients had a VAS score >2. Forward stepwise
discriminate function analysis using all pain symptom indicators and the SCL-90-R global
indices, excluding the VAS, was used to assess inter-group differences. Table 2.2 shows that
symptom prevalence, SCL-90-R questions 42 (muscle soreness), 14 (low energy or run down
- lethargy/fatigue) and 40 (nausea), were important factors in differentiating between the

RDC/TMD type 1a patient and control groups. The SCL-90-R global indices did not appear

to be important inter-group determinants and as a result, the RDC/TMD type 1a patients in
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this cohort, selected on the basis of muscle pain, also had increased symptom prevalence,

fatigue and nausea compared with control subjects.

Table 2.2. Forward stepwise regression analysis of pain assessment questions found important
n determmm the d1ﬁ‘erence between the RDC/ TMD pe l (a) patients and control subjects.

L WHIRS AL LY LRS- __________1_? :=:‘*3'=:535':5-‘§' -
Symptom prevalence 0.443 7.09 <0.009
Q42 Muscle soreness 0.462 10.59 | <0.002
Q14 Low in energy or slowed down 0.429 4.46 <0.04
Q40 Nausea 0.438 6.18 <0.02
Q27 Low back pain 0.423 | 3.46 0.066
Q39 Palpitations 0.422 3.23 0.076
Q58 Heaviness in limbs 0.417 2.31 0.132

Model: Wilks” A = 0.405; P<0.00001

When the patients with four quadrant pain (fibromyalgia-like group, n=28) were
compared with the remainder of the RDC/TMD type 1a patients (Other group, n=15), forward
stepwise discriminate function analysis revealed that SCL-90-R questions 40 (nausea,
£<0.003), 14 (low energy or run down - lethargy/fatigﬁe, P<0.002), 42 (muscle soreness), and
symptom prevalence, were also important factors in differentiating between the fibromyalgia-

like and the other group patients (Model: Wilks' A: 0.387, F=15.03, P<0.00001).

2.4.1.d. Signs and Symptoms.

Of the 54 symptoms reported in the CPRU questionnaire, Table 2.3 lists the sensitivity
and spectficity of the 35 symptoms with increased prevalence in the RDC/TMD type la
patients (multiplicity correction P<0.005). The symptoms could be grouped into
musculoskeletal, gastrointestinal, genitourinary, neurological and infection-related groups.
There were highly significant prevalence differences in the musculoskeletal, gastro-
genitourinary and infection-related symptoms between the RDC/TMD type 1a patient and C
groups. The fibromyalgia-like group also reported increased symptom prevalence
(Fibromyalgia-like = 21.24+10.6 v Other = 13.148.5, P<0.01), in particular nausea (Sen. =
88%, Spec = 78%; P<0.001) and dizziness (Sen. = 72%, Spec = 83%; P<0.001) when
compared with the other MP patients (Multiplicity correction - P<0.005).

25




Table 2.3. Sensitivity and specificity of questionnaire reported symptoms in RDC/TMD type

X
Headaches 88.4 55.0 <0.001
Tension headaches 69.8 70.0 <0.001
TMJ clicking 67.4 82.5 <0.001
Muscle weakness 65.1 100.0 <0.001
Morning joint stiffness 62.8 85.0 <0.001
Muscle fatigue 60.5 92.5 <0.001
Muscle twitches 46.5 92.5 <0.001
Muscle cramps 41.9 95.0 <0.001
Parafunction 39.5 90.0 <0.005
Sciatica 32.6 100.0 <0.001
Gastrointestinal symptoms
| Nausea 65.1 92.5 <0.001
Abdominal bloating 51.2 87.5 <0.001
Abdominal pain 48.8 97.5 <0.001
Irritable bowel syndrome 44 2 95.0 <0.001
Low grade diarrhoea 41.9 92.5 <0.001
Gastric reflux 39.5 95.0 <0.001
Constipation 32.6 100.0 <0.001
Genitourinary symptoms
Urninary frequency 55.8 90.0 <0.001
Groin lymphodynia 39.5 97.5 <0.001
Recurrent genital infections 25.5 100.0 <0.001
) Dysuria 23.2 97.5 <0.005
| Menstrual pain (females) ! 64.7 72.0 <0.005
Infection related symptoms
Fatigue or lethargy | 65.1 95.0 <0.001
Low grade fever 48.8 95.0 <0.001
Cervical lymphodynia 55.8 92.5 <(0.001
Axial lymphodynia | 44.2 92.5 <0.001
Recurrent sore throats 44.2 90.0 <0.001
Neurological symptoms
Hyperaesthesia 51.2 90.0 <0.001
a Paraesthesia 41.9 97.5 <0.001
| Other symptoms
? Cardiac dysrhythmias 46.5 95.0 <0.001
Chest pain 32.6 95.0 <0.005
Allergies 53.5 87.5 <0.001
Dizziness of fainting spells 48.8 95.0 <0.001
Tinnitus 44.2 90.0 <0.001
Haraches 32.6 92.5 <0.001

Statistical methods = Chi-square Probability tests. Multiplicity corrected p-value - p<0.005.

2.4.1.e. Onset-related Events.

Thirty-one of the 43 (71.2%) associated onset of their symptoms with one or more
causally-related events including upper respiratory influenza-like infection, low-grade
diarrhoea, genitourinary infection, glandular fever or trauma (Table 2.4). Pain and symptom

onset was reported to be either sudden (13/43 - 30.2%) or gradual (30/43 - 69.8%). A
stressful event at onset was reported by nine of the 43 (20.9%). Patients with sudden
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pain/symptom onset were more likely to report an infective event associated with onset: upper
respiratory / influenza like infections (Sudden=11/13 v Gradual=5/30, P<0.001) or
genitourinary tract infections (Sudden=3/13 v Gradual=1/30, P<0.05). Interestingly, pain
onset following a new sexual contact was reported by 3 of 43 (7%) RDC/TMD type la
patients all of whom reported a genitourinary infection at onset, one of who also reported
glandular fever at onset. Gradual pain / symptom onset patients were more likely to be unable
to identify an onset associated event (Sudden=0/13 v Gradual=12/30, P<0.007). Interestingly,
prescription of antibiotics at onset was reported by 13 patients and occurred more frequently

in the sudden onset patients than gradual onset patients (Sudden 7/13 v 5/30 - P<0.007).

Table 2.4. Prevalence of maj or 0nset~related events 1n RDC/TMD e 1a patients.
COnset Event: b E * Jnsi il Oliset: | "Total Prevaleénce.

aaaaaaaaaaaaaaaaaaaaa

Upper respiratory / Inﬂuenza—hke 1nfect10n |

5730 (16.7%) | 16/43 37.2%)

| 1*1/13 '(34'6%) T

Diarrhoea 4/13 (30.7%) 6/30 (20.0%) 10/43 (23.3%)

Trauma 2/13 (15.7%) 3/30 (10.0%) 5/43 (11.6%)
| Genitourinary Infection 3/13 (23.0%) 1/30 (3.3%) 4/43 (9.3%)

Glandular Fever 1/13 (7.7%) 3/30 (10.0%) 4/43 (9.3%)

No associated event

0/13 (0%) 12/30 (40.0%) 12/43 (27.9%)

2.4.1.1. History of Infectious Events.

RDC/TMD type la patients had increases in: 1) history of chronic recurrent upper
respiratory tract infection (Sen=39.5%, Spec=95%; P<0.001); 2) history of genitourinary
Infection (Sen=37.2%, Spec=82.4%; P<0.05); and 3) history of appendectomies (Sen=23.2%,
Spec=92.5%,; P<0.05). No differences were noted for reporting of glandular fever.

2.4.1.g. Pain in Long-term Partners.

In the RDC/TMD type la patient group, a total of 29 patients (67%) were in long-
term relationships, of whom 17 (Sen=39.5%, Spec=90%; P<0.02) reported that their partner
had chronic muscle pain of varying severity and distribution. When the study subjects in long-
term relationships were compared between the RDC/TMD type 1a patient and C groups, the
Increase was even more pronounced (Sen=58.6%, Spec=84%; P<0.002). Both of the control
subjects who reported that their partners had muscle pain, also responded positively to at least
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