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ABSTRACT 

 

Although most cases of Temporomandibular Disorders (TMD) are mild and self-limiting, 

about one third of these patients will continue to suffer from moderate to severe levels of pain, 

disability, psychological distress and lower quality of life, independent of the treatment received. 

Thus, it is crucial to prevent painful TMD from becoming chronic, which is more difficult to 

manage. However, as stated by the National Institutes of Health (NIH) “we do not fully understand 

how acute progresses to chronic pain at any level, from molecular to behavioral”.  Our systematic 

review is in agreement with this previous NIH statement. The aim of this cross-sectional analysis 

was to identify the clinical, psychological, and comorbid factors among acute and chronic painful 

TMD. One hundred and eleven participants were recruited for this study. TMD diagnosis was 

established according to the RDC/TMD or DC/TMD; 22 and 89 where classified as acute and 

chronic painful TMD respectively. Our results showed that participants with chronic painful TMD 

were more likely to report headache located behind the eyes or inside the head (Odds ratio 

[OR] = 4.14, P = 0.02), pain in the legs (OR= 9.05, P = 0.04) or neck (OR = 3.10, P = 0.03) than 

the acute cases. Participants presenting at least one painful comorbidity (OR = 3.35, P = 0.02), or 

those with more than one (OR = 1.49, 95%CI = 1.01-2.20, P = 0.04) were more likely to have 

chronic painful TMD. A borderline association was noted with worst pain intensity (P = 0.09). 

Psychological factors were not different between groups. Results indicate that headache and 

comorbidities should be considered as important risk factors implicated in the transition from acute 

to chronic painful TMD. 
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RÉSUMÉ 

 

Malgré le fait que la plupart des cas de Dysfonction de l’Articulation Temporo-

mandibulaire (DATM) restent tolérables, environ un tiers des patients atteints continuent de 

souffrir de douleurs intenses, d’infirmité, de détresse psychologique et d’une qualité de vie 

inférieure, indépendamment du traitement reçu. Il est donc important de prévenir la progression 

de cette maladie, car la DATM chronique douloureuse est un cas beaucoup plus difficile à gérer. 

Par contre, tel qu’il est énoncé par le National Institutes of Health (NIH), « nous ne comprenons 

pas entièrement comment la douleur aiguë devient chronique à tous les niveaux, du niveau 

moléculaire au niveau comportemental » et notre revue systématique est en accord avec celle-ci. 

Le but de cette analyse analyse transversale est d’identifier les facteurs cliniques et 

psychologiques, ainsi que la comorbidité parmi les cas de DATM douloureuses aiguës et 

chroniques. Cent-onze participants ont été recrutés pour l’étude. Le diagnostic de la DATM a été 

basé en fonction du RDC/TMD ou du DC/TMD; 22 et 89 ont été classés comme étant atteints de 

DATM aiguë et chronique respectivement. Nos résultats démontrent que les participants atteints 

de DATM chronique étaient plus susceptibles à déclarer des maux de tête situés derrière les yeux 

ou à l’intérieur la tête (Odds ratio [OR] = 4.14, P = 0.02), douleur dans les jambes (OR= 9.05, P 

= 0.04) ou dans le cou (OR = 3.10, P = 0.03) comparé aux cas de DATM aiguës.  Les participants 

présentant au moins une comorbidité douloureuse (OR = 3.35, P = 0.02) ou plusieurs (OR = 1.49, 

95%CI = 1.01-2.20, P = 0.04) étaient plus susceptibles à avoir un cas de DATM chronique 

douloureuse. Une association borderline a été notée avec la douleur la plus intense (P= 0.09). Les 

facteurs psychologiques n’ont pas différé entre les groupes. Les résultats indiquent que les maux 

de têtes et les comorbidités devraient être considérés comme étant des facteurs de risque importants 

dans la transition de la DATM aiguë à chronique.   
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PREFACE 

 

 This thesis has followed a manuscript based thesis style. As per McGill University standards, 

the manuscripts included in thesis should be logically-coherent and should have a unified theme. The 

manuscript in this thesis discusses a novel project on the factors differentiating acute and chronic 

painful temporomandibular disorders. Following a concise introduction of the topic in the first chapter, 

the second chapter provides previous and current knowledge in the field of painful temporomandibular 

disorders. Chapter three proposes the objectives of the study based on knowledge provided by the 

literature. Following a comprehensive discussion of the methodology in chapter four, manuscripts are 

presented in chapter five. Finally, the last chapter discusses the methodological considerations and 

conclusion of the study.  

Multiple authors have contributed in the thesis’ work; explicit appreciation of each author’s 

contribution is mentioned in the following section.   
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1. CHAPTER 1. INTRODUCTION 

 

Temporomandibular disorder (TMD) is a term used to describe a group of musculoskeletal 

conditions characterized by pain in the muscles of mastication and/or the temporomandibular joint 

(1). TMD is considered to be the second most common musculoskeletal disorder after chronic back 

pain (2). Patients with painful TMD symptoms typically experience pain in the face, jaw, temple, 

and/or ear, and maybe altered by jaw function. The most common signs include tenderness on 

palpation on the muscles of mastication, and limitation of the mandibular opening (3). The 

prevalence of painful TMD ranges from 5% to 12% (2, 4-6), and is more common in females than 

in males (7, 8).  

Many studies have identified harmful factors implicated in the risk of chronic painful TMD, 

including oral behaviors (e.g. clenching only or clenching-grinding) (9-11), trauma (9, 10, 12, 13), 

psychological factors (e.g. depression, anxiety, somatization) (10, 12, 14-16) and comorbidities 

(10, 17, 18). In addition, some of these factors, such as psychological (9, 14, 19, 20) and 

comorbidities (9, 14, 19, 20) contribute to the persistence of painful TMD. 

Treatment of TMD often varies among clinicians, ranging from appliances, occlusal therapy, 

physical medicine modalities, pharmacologic therapy, cognitive-behavioral and psychological 

therapy and temporomandibular joint surgery. The major goal of these treatments are to improve 

pain management by preventing these risk factors (e.g. oral behaviors, stress).  However, about 

one third of these patients will continue to suffer from moderate to severe levels of pain, disability, 

psychological distress and lower quality of life, independent of the treatment received (12, 21-24). 

Thus, it is crucial to prevent painful TMD from becoming chronic, which is more difficult to 

manage.  
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However, as stated by the National Institutes of Health (NIH) “we do not fully understand 

how acute progresses to chronic pain at any level, from molecular to behavioral” (25). One possible 

reason for this uncertainty is that most studies have focused on assessing factors associated with 

chronic painful TMD including participants enduring pain for many years.  Our systematic review 

is in agreement with this previous statement from the NIH. Our review only found eight articles 

that compare acute with chronic painful TMD, or that assessed the risk factors related to this 

transition. Multivariable logistic regression analyses demonstrated that muscle disorders and pain 

intensity contributed to the transition from acute to chronic pain. However, major weaknesses 

found in these studies preclude any definitive conclusion of the risk factors implicated in the 

transition from acute to chronic painful TMD. 

Therefore, we initiated the Acute to Chronic TMD Transition (ACTION) project in 2014 

with the overall goal to identify the risk factors in the transition from acute to chronic painful 

TMD, as well as its persistence.  

This current cross-section study is the first step of this ACTION project. The aim of this 

cross-sectional analysis is to compare the baseline characteristics between acute and chronic 

painful TMD participants. More specifically, the primary aim is to identify the clinical, 

psychological, and comorbid factors among acute and chronic painful TMD. 
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2. CHAPTER 2. LITERATURE REVIEW  

 

2.1 Introduction 

Temporomandibular Disorders (TMDs) are musculoskeletal conditions which affect the 

muscles of mastication and/or the temporomandibular joint (1). Approximately half to two-thirds 

of TMD patients will seek professional care from dentists or physicians, and about one third of 

these patients will continue to suffer from moderate to severe levels of pain, disability, 

psychological distress and lower quality of life, independent of the treatment received (12, 22, 26, 

27).  

This section provides an overview of the epidemiology of TMD, screening, diagnosis, 

comorbidities, and reviews the relationship between acute and chronic TMD.  

 

2.2 Epidemiology of Temporomandibular Disorders 

2.2.1 Prevalence of painful temporomandibular disorders 

Prevalence measures the frequency of an existing event that occurs over a period of time (28, 

29). There are three different types of prevalence: period prevalence, point prevalence and lifetime 

prevalence. Period prevalence represents the number of cases that have the disease or the condition 

within a population at any point during a specified period of time. Point prevalence is the status of 

the disease in a population at a point in time. Lifetime prevalence is a general term which measures 

the cumulative frequency of an outcome at any time during the individual’s past (28, 29).  

Table 2.2.1 summarizes studies that assessed the prevalence of TMD. An OPPERA cohort 

study done by Slade et al. (2011), recruited individuals from 4 US locations (The University of 

Maryland, The University of Buffalo, The University of North Carolina and The University of 

Florida) between 2007 and 2009. A total of 3,263 patients were enrolled by a telephone interview, 
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which were followed by a clinical examination using the RDC/TMD questionnaire. The highest 

prevalence of facial pain in the jaw muscles or the joint in front of the ear during the past 3 months 

was 7.1% for women aged 35-44, but was 3.5% for women aged 75 years or more. It was noted 

that the authors did not report the overall prevalence for the entire population (30).  

A population-based survey in the US based on self-reported survey from the National Health 

Institute Survey (NHIS) estimated a prevalence of facial pain in the jaw muscles or the joint in 

front of the ear during the past 3 months equal to 4.6%. This population-based survey included 

30,978 participants (56.5% females and 43.5% males) and females reported a higher prevalence 

of TMD pain (6.3%) compared to males (2.8%) (4).  

When looking at females and facial pain, another survey recruited 19,586 women between 

18 and 75 years old in the New York metropolitan area via telephone assessing the presence of 

current facial pain. The participation rate in this study was 60%, and the prevalence of pain in the 

face or in front of the jaw was 10.5% during the last 6 months. From the same survey, 782 recruited 

individuals received a clinical exam in accordance with the Research Diagnostic Criteria 

(RCD)/TMD criteria. The participation rate was 39% of which 11% reported pain in the jaw and 

face. In this study, the clinical examination did not completely coincide with the survey results 

(low sensitivity = 42.7%). 

Von Korff et al., via a telephone interview and self-administrated questionnaire recruited 

1,016 individuals (80.3% response rate) from the Health Maintenance Organization in Seattle, 

USA. Females were more prominent in seeking treatment for painful TMD (58.4%) as compared 

to males (41.6%), most of the participants were between 25 and 44 years old. The prevalence of 

facial pain in the last 6 months was 12% (5). 
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Table 2.1.1. Prevalence of Painful Temporomandibular Disorders 

Authors, 

Year 

Study 

Design 
Gender Age 

Sample 

Size 
Prevalence (%) Condition Assessment 

Slade et al., 

2011 
Cohort M and F 18 - 44 3,263 

5.1 (F, 18-24) 

TMD pain 

Telephone  

Interview/ 

Clinical 

Examination/ 

RDC/TMD 

7.1 (F, 35-44) 

3.5 (F, ≥75) 

Isong et al., 

2008 
Survey M and F ≥ 18 30,987 4.6 TMD pain 

TMJMD-type 

Pain Instrument 

Janal et al., 

2008 
Survey F 18 - 75 782 10.5 

Myofascial 

TMD 

RDC/TMD/ 

Telephone 

Survey/ 

Clinical 

Examination 

Von Korff  

et al., 1988 
Survey M and F ≥ 18 1,016 12 Facial Pain 

Symptom 

Checklist 

Locker et al., 

1988 
Survey M and F ≥ 18 677 7.3 

TMJ pain 

while 

chewing 

Telephone 

Survey/ 

Questionnaire 

Goulet et al., 

1995 
Survey M and F ≥ 18 897 30 

TMD jaw 

pain 

Telephone 

Survey/ 

Questionnaire 

M = Males, F = Females 

RDC/TMD = Research Diagnostic Criteria for Temporomandibular Disorders 

 

Two telephone surveys were performed in Canada to estimate the prevalence of TMD. The 

first one randomly contacted 1002 subjects in Ontario. Out of these, 677 random adults (67.7% 

response rate) presented a prevalence of pain of 5.5% in the TMJ while opening and a 7.3% 

prevalence while chewing (31): 9.5% in women and 5.0 in men. The second survey in Quebec 

estimated a 30% prevalence of pain in the muscles of mastication and jaw joints among 897 

individuals with a participation rate of 64% (32).  
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2.2.2 Incidence of painful temporomandibular disorders 

Incidence is defined as the proportion of occurrence of a new disease in a population during 

a specific period of time (28, 33). Incidence is divided into two types; 1) cumulative incidence and 

2) incidence rate or density. Cumulative incidence is an estimation of the probability (or risk) that 

individuals will develop a disease in a specific period of time (28). Incidence rate is the number of 

new cases with disease in the population divided by the total persons-time at risk (28).  Table 2.2.2 

summarizes some studies that assessed the incidence of painful TMD.  

 

Table 2.2.2. Incidence of Painful Temporomandibular Disorders 

Authors, Year 
Study 

Design 
Gender Age 

Sample 

Size 
Condition 

Annual 

Incidence 

(%) 

Assessment 

Slade et al., 

 2013 
Cohort M and F 18-44 2737 

Painful 

TMD 
3.9 

Telephone 

interview/ 

Clinical 

Examination/ 

RDC/TMD 

Nilsson et al., 

2007 
Cohort B and G 12-19 2255 

Painful 

TMD 
2.9 

Questionnaire/

Clinical 

Examination 

Von Korff et 

al.,  

1993 

Cohort M and F 18+ 1016 
Painful 

TMD 
2.2 Questionnaire 

Note: M = Males, F = Females, B = Boys, G = Girls 

RDC/TMD = Research Diagnostic Criteria for Temporomandibular Disorders 

 

A cohort study conducted by Slade et al., reported an annual incidence of painful TMD equal 

to 3.9% among 2,737 individuals. This annual incidence was higher among individuals between 

35-44 years old (4.5%) compared to 18-24 years old (2.5%) (34).  

Another cohort study carried out by Nilsson et al., reported 2.9% annual incidence of painful 

TMD among 2,255 Swedish adolescents aged 12 to 19 over three years. It was also noted that the 
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annual incidence was higher in girls (4.5%) as compared to boys (1.3%) (35). A cohort study by 

Von Korff et al., included 1,016 individuals from the Health Maintenance Organization aged 

between 18-65 years old demonstrated an annual incidence of approximately 2.2% (36).   

 

2.3 Temporomandibular Disorders Evaluation 

2.3.1 Temporomandibular disorders pain screening instrument 

 Many screeners have been developed for the TMD pain screening such as Nilsson et al. 

(2006) (37), Gerstner et al. (1994) (38) and Nielsen and Terp. (1990) (39).   

 

 

Table 2.3.1a. Temporomandibular pain disorder screening instrument 

1. In the last 30 days, on average, how   

    long did any pain in your jaw or temple   

    area on either side last? 

a. No pain 

b. From very brief to more than a week, but it     

    does stop 

c. Continuous 

2. In the last 30 days, have you had pain or 

    stiffness in your jaw on awakening? 

a. No 

b. Yes 

3. In the last 30 days, did the following  

    activities change any pain (that is, make   

    it better or make it worse) in your jaw or    

    temple area on either side? 

A. Chewing hard or tough food 

a. No b. Yes 

B. Opening your mouth or moving your jaw 

forward or to the side 

a. No b. Yes 

C. Jaw habits such as holding teeth together, 

clenching, grinding or chewing gum 

a. No b. Yes 

D. Other jaw activities such as talking, kissing or 

yawning 

a. No b. Yes 

Note: Items 1 through 3A constitute the short version of the screening instrument, and Items 1 through 

3D constitute the long version. An “a” response 0 points, a “b” response 1 point and a “c” response 2 

points. 
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 Recently, a new TMD pain screening instrument was developed by Gonzalez et al. (2011) 

(40).  It consists of two versions; a long (six-item) and a short (three-item) version (Table 2.3.1a), 

assessing two core symptoms: (i) pain frequency and (ii) pain by function. Both versions present 

an excellent sensitivity (99%), specificity (97%) and reliability (Table 2.3.1b). 

 

  

 

 

 

 

 

 

 

 

2.3.2 Temporomandibular disorders diagnosis 

 Various diagnostic protocols have been developed for the diagnosis of TMD such as the 

Helkimo’s index (41-44), Craniomandibular Index (CMI) (45, 46), Research Diagnostic Criteria 

for Temporomandibular Disorders (RDC/TMD) (47) and Diagnostic Criteria for 

Temporomandibular Disorders (DC/TMD) (48).  

 

2.3.2.1 Research diagnostic criteria and diagnostic criteria for temporomandibular 

disorders 

Currently, the commonly used diagnostic protocol for TMD research is the RDC/TMD 

(47). This classification system comprised two axes: (i) Axis I, physical assessment to provide a 

Table 2.3.1b. Difference between three-item and six-item 

 
3-item 6-item 

Cronbach's (α) 0.87 0.93 

Intraclass Correlation 

Coefficient (ICC) 
0.83 0.79 

Reliability (k) from 0.52 to 0.78 

Sensitivity 99 

Specificity 97 
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physical diagnosis (49) and (ii) Axis II, psychological assessment and pain-related disability to 

identify characteristics that could affect pain management (e.g., depression, pain intensity) (50). 

The Axis I includes three subgroups; Group I (muscle disorders), Group II (disc 

displacements) and Group III (joint diseases) (47, 49). Group I, muscle disorders, is divided into 

two groups; 1) myofascial pain and 2) myofascial pain with limited mouth opening. Group II refers 

to disc displacements and is classified into three groups; 1) disc displacement with reduction, 2) 

disc displacement without reduction with limited opening; and 3) disc displacement without 

reduction without limited opening. Group III represents joint disorders categorized into three 

groups; 1) arthralgia; 2) osteoarthritis; and 3) osteoarthrosis. More details about the RDC/TMD 

protocol are described elsewhere (47, 49, 50). 

 For the DC/TMD Axis I includes: 1) muscle pain diagnosis is categorized into four major 

subclasses: myalgia (local myalgia, myofascial pain and myofascial pain with referral), 2) 

arthralgia, 3) headache attributed to TMD, and 4) intra-articular TMD (48). 

 

2.3.2.2 Reliability and validity of research diagnostic criteria and diagnostic criteria for 

temporomandibular disorders 

 Validity represents the degree to which the results of measurement correspond to the true 

state of results being measured (33). Reliability or reproducibility refers to the degree of 

consistency to which the study can be reproduced over time and by different observers (33).  

 In a study including 230 individuals recruited from 10 clinical centers (San Francisco, 

Portland, USA; Singapore; Sydney, Australia; Amsterdam, The Netherlands; Heidelberg, 

Germany; Zurich, Switzerland; Naples, Italy; and Linkoping - Malmo, Sweden), a fair to good 

reliability assessed with the Interclass Correlation Coefficient (ICC) for myofascial pain with or 
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without limited opening (ICC = 0.51 and 0.60) were found. The ICCs for disc displacement with 

reduction and arthralgia were 0.61 and 0.47 respectively (51).  

 In addition, in a validation RDC study, which included 705 participants (614 TMD cases 

and 91 controls) (52), the target sensitivity and specificity (≥ 0.70 and ≥ 0.95, respectively) were 

not observed in any of the eight RDC/TMD diagnoses. Myofascial pain and myofascial pain with 

limited opening had high validity (52) (Table 2.3.2). 

Table 2.3.2. Sensitivity and Specificity of RDC/TMD and DC/TMD 

Diagnosis 

Original 

RDC/TMD‡ 

Revised 

RDC/TMD¥ 
DC/TMD§ 

Sens Spec Sens Spec Sens Spec 

Myofascial pain** or Myalgia* 

   With limitation 

   Without limitation 

0.87* 

0.65* 

0.79* 

0.98* 

0.92* 

0.92* 

0.82* 

0.75* 

0.83* 

0.98* 

0.97* 

0.99* 

0.90** 

- 

- 

0.99** 

- 

- 

Myofascial pain with referral - - - - 0.86 0.98 

Arthralgia 0.53 0.86 0.38 0.90 0.89 0.98 

Disc displacement 

  With reduction 

  With reduction, with locking 

  Without reduction, with    

   limitation  

  Without reduction, without    

   limitation 

0.36 

0.38 

- 

 

0.22 

 

0.03 

0.94 

0.88 

- 

 

0.99 

 

0.99 

0.35 

0.42 

- 

 

0.26 

 

0.05 

0.96 

0.92 

- 

 

1.00 

 

0.99 

- 

0.34 

0.38 

 

0.80 

 

0.54 

- 

0.92 

0.98 

 

0.97 

 

0.79 

Osteoarthrosis 0.15 0.99 0.13 1.00 - - 

Osteoarthritis 0.10 0.99 0.12 0.99 - - 

Degenerative joint disease - - - - 0.55 0.61 

Subluxation - - - - 0.98 1.00 

Note: “-” not included, ‡ Truelove et al., (2010), ¥ Schiffman et al., (2010), § Schiffman et al., (2014).  

Abbreviations: Sens = Sensitivity, Spec = Specificity 
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 Since the sensitivity and specificity target of the original RDC/TMD were not obtained, an 

attempt was made modifying the original RDC/TMD. Comparing to the revised RDC/TMD, the 

sensitivity and specificity improved overall, especially for myofascial pain and myofascial pain 

with limited opening (Table 2.3.2) (53).  

 

2.4. Factors Differentiating Acute and Chronic Painful TMD  

 Table 2.4.1 shows a list of studies that assessed differences between acute and chronic TMD. 

Gatchel et al. (1996) conducted a case-control study including 101 painful TMD participants, 51 

acute and 50 chronic participants (54). These participants were referred by dentists and oral 

surgeons in Dallas-Fort Worth area to the Division of Psychology in University of Texas Medical 

Center to participate in the study. Patients were considered chronic TMD participants if they 

experienced pain for at least 6 months, and acute participants if they had pain for less than six 

months. The diagnosis of acute and chronic painful TMD participants was based on the RDC/TMD 

(47). The mean duration of pain was 2.4 and 104.2 months for the acute and chronic participants, 

respectively. In this study, acute TMD participants demonstrated more frequent anxiety disorders 

(47.1%, P < 0.001), while somatoform disorders (50%, P < 0.001) and affective disorders (34%, 

P < 0.001) were more common among the chronic TMD participants. These psychological 

disorders were assessed based on the Diagnostic and Statistical Manual of Mental Disorders, Third 

Edition, Revised (DSM-III-R). 

 A cross-sectional study by Kafas and Leeson (2006) was carried out to identify clinical and 

psychological factors that could aid in the classification of acute and chronic TMD (55). TMD 

participants included in this study should present pain in the temporomandibular joint (TMJ) area. 

Muscle pain, limited mouth opening and clicking were not inclusion criteria. A sum of 22 painful 

TMD participants, 14 with chronic and 8 with acute painful TMD, were recruited in the pain clinic 
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at the Eastman Dental Institute. All patients were referred by the Department of Oral and 

Maxillofacial Surgery at Eastman Dental Institute. Chronic painful TMD implied patients who 

suffered from pain for at least three months, whereas acute painful TMD participants experienced 

pain for less than three months. A TMD pain assessment questionnaire was used for clinical 

examination. This instrument assessed the history of pain, pain locations (muscle of mastication, 

TMJ), sounds, deviation, and range of motion. Hospital Anxiety and Depression (HAD) instrument 

was used to assess anxiety and depression, and Pain Catastrophizing was used to evaluate 

catastrophizing. This study showed that patients who suffered from chronic painful TMD had 

significantly more frequent muscle tenderness in the TMJ area (85.7%, P < 0.05), constant pain 

(85.7%, P < 0.05) and dull ache (78.6%, P < 0.05) compared to patients with acute painful TMD.  

Psychological factors were also more common among chronic participants compared to acute. 

However, no statistically significance was found between-group.  

 Salmos-Brito et al. (2013) conducted a randomized controlled trial (RCT) to investigate the 

effects of low level laser therapy (LLLT) on pain intensity and maximal mouth opening (56). 

Individuals representing acute (n = 32) and chronic (n = 26) painful TMD participants were 

diagnosed with myofascial pain in accordance to the RDC/TMD classification criteria (47). Acute 

TMD patients were classified as patients who revealed pain for less than six months, while chronic 

TMD patients revealed pain for at least six months. All individuals were referred from the Pain 

Control Center of the University of Pernambuco from 2009 to 2010. The results of this study shows 

that the LLLT significantly reduced the intensity of pain using a 0-10 Visual Analogue Scale 

(VAS) (P = 0.002), and improved maximal mouth opening (P < 0.001) in acute patients more than 

the chronic.
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 Table 2.4.1. Factors Differentiating Acute and Chronic Painful TMD 

Study Design Location Groups Size 
Participation 

Groups 

Factors 

Measured 
Percentage Results‡‡   P Value 

Gatchel 

et al., 

(1996) (54) 

Case-control 
University 

of Texas 

A (n=51) 

A: Acute TMD 
(A < 6 months) 
 

C: Chronic TMD 
(C ≥ 6 months) 

Somatoform  A = 5.9, C = 50.0 

C > A P < 0.001 
Affective 

disorders 
A = 11.8, C= 34.0 

Anxiety 

disorders 
A = 47.1, C = 12.0  A > C P < 0.001 

C (n=50) 

Substance abuse  A = 2.0, C = 4.0 

A = C 
Not 

provided 
Eating disorders A = 2.0, C = 0 

Adjustment 

disorders 
A = 3.9, C = 2.0 

Kafas and 

Leeson 

(2006) (55) 

Cross-sectional 

Dental 

institute and 

hospital 

A (n=8) 

A: Acute TMD 
(A < 3 months) 
 

C: Chronic TMD 
(C ≥ 3 months) 

Dull A = 0, C = 78.6  C > A P < 0.05 

Sharp A = 50, C = 14.3  A > C P < 0.05 

Constant A = 25, C = 85.7  C > A P < 0.05 

TMJ tenderness A = 62.5, C = 14.3 A > C P < 0.05 

C (n=14) 

Muscular ± TMJ 

tenderness 
A = 37.5, C = 85.7 C > A P < 0.05 

Depression§ A = 12.5, C = 42.9 A = C 
Not 

provided  
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Anxiety§ A = 25, C = 57.2 A = C 
Not 

provided 

Coping A = 25, C = 64.3 A = C 
Not 

provided 

Catastrophizing A = 12.5, C = 78.6 A = C 
Not 

provided 

Salmos-

Brito 

 et al.,       

(2013)* 

(56) 

RCT 
Pain control 

center 

A (n=32) 
A: Acute TMD  
(A < 6 months)  

 

C: Chronic TMD  
(C ≥ 6 months) 

Pain intensity No details provided A > C P = 0.002 

C (n=26) 
Maximal mouth 

opening 
No details provided A > C P < 0.001 

Jasim  

et al., 

(2014)* 

(57) 

Case-control 

Undergrad 

dental clinic 
AOP (n=24) 

A: AOP 

(AOP <10 days) 

 

C: COP 

(C ≥ 6 months) 
 

CT: Pain-free 

controls 

Pain intensity No details provided A = C 
Not 

provided 

OP clinic C (n=27) 

Stress No details provided 

C > A = 

CT 

P < 0.05 

 Somatization  No details provided P < 0.001 

Depression No details provided P < 0.001 

Undergrad 

dental clinic 
CT (n=27) 

Salivary cortisol 

level 
No details provided 

C = A = 

CT 

Not 

provided 

* RDC/TMD was used. A = Acute TMD. C = Chronic TMD, CT = Controls, RCT = Randomized Control Trials, AOP = Acute orofacial pain. COP = Chronic orofacial pain. OP = Orofacial pain. 

‡‡ Results measured between groups, A > C means that group A was more significant than group C, A = C means no statistically significant difference between groups. § No difference because of a 

small sample size. 
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 A recent case-control study conducted by Jasim et al. (2014) compared psychological factors 

and salivary cortisol levels between women with acute and chronic orofacial pain, and women 

with no pain (controls) (57). Acute orofacial pain (n = 24) and controls participants (n = 27) were 

recruited from both undergrad dental clinic, while chronic orofacial pain participants (n = 27) were 

recruited from orofacial pain clinic. Chronic orofacial pain participants should receive the 

diagnosis of myofascial pain established according to the RDC/TMD (47). Acute pain was defined 

as a short-lasting pain which considers a disease or injury symptom (58). Furthermore, acute 

orofacial pain included individuals with orofacial pain, not TMD, for less than ten days, whereas 

chronic orofacial pain participants presented pain for at least six months. Pain duration among 

acute participants was on average 5 days (SD = 2.6 days) while the average among chronic 

participants was on average 5.54 years (SD = 8.0 years). Pain intensity and analgesic consumption 

were not significantly different between pain groups. Chronic orofacial pain participants presented 

significantly higher levels of depression (P < 0.001), somatization (P < 0.001) and perceived stress 

(P < 0.05) than both acute and controls participants. These psychological factors were assessed 

using Beck Depression Inventory (BDI), (DSM-IV) and Multidimensional Pain Inventory (MPI), 

respectively. No statistically significant differences were noted between controls and acute 

participants in psychological factors’ scores. Also, no significant differences were found in 

salivary cortisol levels between groups. 

 

2.5 Factors Associated with the Transition from Acute to Chronic Painful TMD  

 The studies that evaluated the risk factors implicated in the transition from acute to chronic 

painful TMD are described in Tables 2.4.2 to 2.4.4. In a 6-month prospective cohort study 

conducted by Garofalo et al. (1998) out of 164 acute painful TMD participants, 87 developed 

chronic TMD and 66 developed nonchronic TMD at the 6-month follow-up period (26). Eleven 
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participants (7%) dropped out of the study during follow-up. All participants were diagnosed by 

members of a research team as having painful TMD on the basis of the RDC/TMD criteria (47). 

Participants were referred by dentists or oral surgeons to the TMD Clinical Treatment Program at 

the University of Texas Southwestern Medical Center in Dallas. Newspaper advertisement or 

university campus fliers were used to recruit the participants. Participants with acute TMD were 

those who had never sought treatment or who sought treatment within 6 months of first evaluation. 

A telephone interview was conducted at 3 and 6-month follow-ups, involving questions based on 

Graded Chronic Pain Scale (GCPS) (59), assessing pain intensity and disability. At 6-month 

follow-up, participants with a Characteristic Pain Intensity (CPI) score of less than 15 were 

classified as nonchronic painful TMD participants; those with a score of 15 or more were 

considered to have chronic TMD. CPI is the average of pain intensity; current, worst, and average 

multiplied by ten (59).  The crude analysis pointed out that female participants (P < 0.04), 

participants with higher pain intensity (P ≈ 0.00), RDC Group I (P < 0.0001), RDC Group III 

(P < 0.003), higher GCPS (P < 0.0001), depression (P < 0.007) and somatization (P < 0.0002) at 

baseline, were more likely to develop chronic painful TMD at 6-month follow-up than participants 

without being exposed to these putative risk factors. Furthermore, the multivariable logistic 

regression analysis including 153 participants showed that CPI (β = 0.03, P = 0.02) and Group I 

(β = 1.43, P = 0.03) at baseline contributed to the transition from CPI < 15 at baseline to CPI ≥ 15 

at 6-month follow-up. A borderline association was noted with GCPS (β = 2.00, P = 0.09), but no 

association was found in Symptom Checklist-90-Revised (SCL-90-R) Nonspecific Symptoms 

Scale score (β = 0.47, P = 0.15). The CPI was defined as possible scores range from 1 to 100, with 

1 = no pain while the GCPS especially 3 or 4 suggested that the person is experiencing a significant 

amount of limitation and disability related to the TMD regardless of the CPI score. The score of 
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SCL-90-R must fall at or below the 70th percentile of the general population or be less than 0.5 to 

be normal; between the 70th and 90th percentiles or between 0.5 and 1. To be moderate range and 

above the 90th percentile or greater than 1.0 to be severe. 

 Epker et al. (1999) conducted a 6-month cohort study to identify factors that contributed to 

the transition from acute to chronic painful TMD (60). At baseline, 204 acute TMD participants 

were recruited from the TMD Clinical Treatment Program at the University of Texas Southwestern 

Medical Center in Dallas. RDC/TMD was used to established the TMD diagnosis (47). Participants 

who had never been diagnosed as having TMD or had been diagnosed less than 6 months within 

the study recruitment were classified as having acute TMD. At the 6-month follow up, 144 

developed chronic TMD and 60 nonchronic TMD. At this time, subjects with CPI scores of less 

than 15 were considered to have nonchronic TMD, while subjects whose CPI score was 15 or 

above were considered to have chronic TMD. A telephone interview assessment was conducted at 

three and six-month follow-up, and the baseline assessment was done in-person. In a multivariable 

forward stepwise logistic regression analysis, including 175 participants demonstrated that CPI 

(β = - 0.06, P <.001) and myofascial pain (β = 0.78, P = 0.003) measured at the baseline contributed 

to the transition to chronic pain status, reported pain at 6 months of follow-up with CPI > 15. The 

authors explained that participants with high pain intensity (CPI) and myofascial pain were more 

likely to develop chronic painful TMD. However, the CPI result is inconclusive since the CPI was 

negatively associated with chronic pain (β = - 0.06). Furthermore, the authors mentioned that 

chronic participants were more likely to have reported at baseline, higher levels of GCPS, 

depression, nonspecific physical symptoms, limitations and pain intensity than the nonchronic 

group. The authors, however, did not provide any of these results. In this study, the CPI was 

calculated as the mean of the patient’s report of current pain, worst pain in the last three months 
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and mean pain in the last three months, multiplied by 100. The nonspecific physical symptoms 

instrument was used as a measured of the patient’s report of physical complaints in a variety of 

body areas. The GCPS was described as an index that combines the patient’s report of pain severity 

and pain-related impairment. 

 Phillips et al. (2001) conducted a 6-month prospective cohort study to assess the risk factors 

implicated in the transition from acute to chronic painful TMD, among 161 women and 72 men 

(61). Participants were recruited from the TMD Clinical Treatment Program at the University of 

Texas Southwestern Medical Center in Dallas. If they had never been diagnosed with TMD or had 

been diagnosed within less than 6 months of the initial evaluation, they were classified as acute 

subjects. The diagnosis was based on the RDC/TMD (47). At 6-month follow-up, subjects with 

CPI scores of less than 15 were considered to have nonchronic TMD, while subjects whose CPI 

score was 15 or above were considered to have chronic TMD. This study found that women and 

men who developed chronic TMD present statistically significant differences from those who do 

not develop chronic from their acute state. More specially, the crude analysis indicated from the 

women acute cohort, muscle disorders, mean limitations, CPI, GCPS moderate, depression, 

nonspecific physical symptoms noted at baseline were all more common among chronic than 

nonchronic participants at the 6 months of follow-up. From the men cohort, chronic TMD 

participants more frequently presented joint disorders, severe GCPS, higher mean limitations, and 

CPI than those with nonchronic pain at the 6-month follow-up. The CPI was measured the severity 

of pain by averaging a patient’s report of current pain, worst pain and average pain in the last three 

months. While the GCPS combined the patient’s report of pain severity and pain-related 

impairment. Depression was assessed by using the BDI instrument. 
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 Gatchel et al. (2006) conducted a 12-month cohort study where 63 individuals with acute 

painful TMD were recruited from the TMD Clinical Treatment Program at the University of Texas 

Southwestern Medical Center in Dallas (62). These participants were part of an ongoing RCT 

study assessing the treatment effectiveness of an early intervention for participants with 

acute painful TMD (63). The TMD diagnosis was established in accordance to the RDC/TMD 

criteria (47). Acute TMD subjects reported pain that lasted less than 6 months. BDI scores at 

baseline, 32 acute participants were classified as depressed and 31 as non-depressed. The phone-

interview was performed at 3, 6, 9 and 12 months after baseline, and the clinical examination was 

performed at 12 months. The means of CPI (P < 0.001) and masticatory function score evaluated 

with Median Particle Size (MPS) (P < 0.02) at 12-month follow-up were significantly lower than 

those at baseline, regardless of the study group as depressed or nondepressed. Only BDI at baseline 

increased the odds of persistent depression (Odds ratio [OR] = 1.1, P = 0.03). Also, the BDI 

significantly decreased for both groups from pre-intake to 12-month follow-up. 
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 Table 2.4.2. Cohort studies assessing the effect of the demographics in the transition from acute to chronic TMD 

Study Follow-up Location 

Acute pain 

sample 

(Baseline) 

Study outcomes at 

follow-up 
Factors Measured Results P Value 

Garofalo et 

al.,                 

(1998)* 

(26) 

3 and 6-

month 

University of 

Texas  
n = 164 § 

NC (n = 66) ¶ 

 

C (n = 87) ¶¶ 

Females (%) NC = 59.1, C = 74.1 P < 0.04 

Age in yrs.  

Mean (SD)  

NC = 33.7 (10.4),  

C = 36.0 (9.4)  
P > 0.05 

Education in yrs. 

Mean (SD) 

NC = 15 (2.5),  

C = 14.8 (2.3) 
P > 0.05 

White race (%) NC = 75.8, C =75.9 P > 0.05 

Married status (%) NC = 50.0, C = 54.0 P > 0.05 

Epker et 

al., 

(1999)* 

(60) 

3 and 6- 

month 

cohort 

University of 

Texas 
n = 204 § 

NC (n = 60) ¶ 

 

C (n = 144) ¶¶ 

Age in yrs. 

Mean (SD) 
34.80 ( - ) 

Not 

provided 

Females (%) 71.57 
Not 

provided 

Phillips 

et al.,       

(2001)* 

(61) 

3 and 6-

month 

cohort 

University of 

Texas 

n = 161 Women 

n = 72 Men £ 

NC = 80 

 (55 women, 25 men) ¶ 

C = 153  

(106 women, 47 men) 
¶¶ 

Age in yrs.  

Mean (SD) 
Not provided 

Females (%) 69.09 
Not 

provided 

Gatchel 

et al.,  

(2006)* 

(62) 

3, 6, 9 and 

12-month 

cohort 

University of 

Texas 

Acute TMD ¥ 

DEP (n = 32) 

NDEP (n = 31) 

Chronic TMD 

DEP (n = 32) 

NDEP (n = 31) 

Age in yrs.  

Mean (SD) 

DEP = 36 (11.3) 
P = 0.58 

NDEP = 37.6 (11.4) 

Females (%) 
DEP = 87.5 

P = 0.09 
NDEP = 71 

Abbreviations: * = RDC/TMD was used. C = Chronic TMD, NC = Nonchronic TMD. GCPS = Graded Chronic Pain Score. CPI = Characteristic Pain 

Intensity, DEP = depressed, NDEP = non depressed. 

Note: Acute pain definitions: § Never sought treatment or sought treatment within 6 months of initial treatment, £ Participants who had never been diagnosed 

as having TMD or had been diagnosed less than 6 months before study recruitment. ¥ Pain for less than six months. 

Definition of pain at 6-month follow-up: ¶ Nonchronic TMD = CPI score was less than 15 (that is, their TMD had resolved). ¶¶ Chronic TMD = CPI ≥ 15. 
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Table 2.4.3. Cohort studies assessing the effect of the clinical characteristics at baseline in the transition from acute to chronic TMD 

Study Follow-up Location 

Acute pain 

sample 

(Baseline) 

Study outcomes 

at follow-up 

Factors 

Measured 
Results P Value 

Garofalo et al.,                 

(1998)* (26) 

3 and 6-

month 

University of 

Texas 
n = 164 § 

NC (n = 66) ¶ 

 

C (n = 87) ¶¶ 

Mean CPI (SD) 
NC = 37.1 (22.6),   

C = 59.4 (18.6) 
P ≈ 0.000 

GCPS (0) (%) NC = 3.3, C = 0 

P < 0.0001 

GCPS (I) (%) 
NC = 62.1,  

C = 29.9 

GCPS (II) (%) 
NC = 27.3,  

C = 49.4 

GCPS (III) (%) 
NC = 1.5, 

C = 14.9 

GCPS (IV) (%) 
NC = 1.5,  

C = 5.7 

Group I - RDC 

(%) 

NC = 28.3,  

C = 61.8 
P < 0.0001 

Group II - RDC 

(%) 

NC = 25.0, 

C = 33.3 
Not provided 

Group III - RDC 

(%) 

NC = 33.3, 

C = 58.8 
P < 0.003 

Epker et al., 

(1999)* (60) 

3 and 6- 

month 

cohort 

University of 

Texas 
n = 204 § 

NC (n = 60) ¶ 

 

C (n = 144) ¶¶ 

CPI β = - 0.06 P < 0.001 

Myofascial pain β = 0.78 P = 0.003 
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Phillips 

et al.,       

(2001)* (61) 

3 and 6-

month 

cohort 

University of 

Texas 

n = 161 Women  

n = 72 Men £ 

NC = 80 

(55 women, 25 

men) ¶ 

C = 153 

(106 women, 47 

men) ¶¶ 

Muscle disorders 

(%) 

WCH =67.1,  

WNCH = 31.4 
P < 0.01 

MCH = 41.3, MNCH 

= 25.0 
P > 0.05 

Joint disorders 

(%) 

WCH =34.1,  

WNCH = 23.5 
P > 0.05 

MCH = 19.6, MNCH 

= 29.2 
P < 0.05 

GCPS low (%) 

WCH =34.9,  

WNCH = 70.9 
P < 0.001 

MCH = 48.9, MNCH 

= 80.0 
P < 0.01 

GCPS Moderate 

(%) 

WCH =51.9,  

WNCH = 23.6 
P < 0.001 

MCH = 36.2, MNCH 

= 20) 
P > 0.05 

GCPS High (%) 

WCH =13.2,  

WNCH = 5.5 
P > 0.05  

MCH = 14.9, MNCH 

= 0 
P < 0.04 

Mean CPI 

WCH = 55.13, WNCH 

= 35.12 
P < 0.001 

MCH =48.58, MNCH 

= 28.0 
P < 0.001 

Mean limitations 

WCH =0.34,  

WNCH = 0.26 
P < 0.02 

MCH =0.27,  

MNCH = 0.13 
P < 0.002 
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Gatchel 

et al.,  

(2006)* (62) 

3, 6, 9 and 

12-month 

cohort 

University of 

Texas 

Acute TMD ¥ 

DEP (n = 32) 

NDEP (n = 31) 

Chronic TMD 

DEP (n = 32) 

NDEP (n = 31) 

Characteristic 

Pain Intensity 

DEP:  

AC = 56.84(13.41) 

CH = 22.77 (17.54) 

P > 0.05 

NDEP: 

AC = 58.26 (10.97) 

CH = 24.94 (18.78)  

Masticatory 

function 

DEP:  

AC = 3.68 (1.23) 

CH = 3.54 (1.29) 

NDEP: 

AC = 3.71 (1.28) 

CH = 3.87 (1.35) 

Abbreviations: * RDC/TMD was used. C = Chronic TMD. NC = Nonchronic TMD. AC = Acute TMD. GCPS = Graded Chronic Pain Score. CPI = 

Characteristic Pain Intensity. DEP = depressed, NDEP = non depressed. WCH = Chronic pain among women. WNCH = Nonchronic among women. 

MCH = Chronic pain among men. MNCH = Nonchronic among men. 

Note: Acute pain definitions: § Never sought treatment or sought treatment within 6 months of initial treatment, £ Participants who had never been 

diagnosed as having TMD or had been diagnosed less than 6 months before study recruitment. ¥ Pain for less than six months. 

Definition of pain at 6-month follow-up: ¶ Nonchronic TMD = CPI score was less than 15 (that is their TMD had resolved). ¶¶ Chronic TMD = CPI ≥ 

15. 
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Table 2.4.4. Cohort studies assessing the effect of the psychological characteristics at baseline in the transition from acute to chronic TMD 

Study Follow-up Location 

Acute pain 

sample 

(Baseline) 

Study outcomes at 

follow-up 
Factors Measured Results P Value 

Garofalo et al.,                 

(1998)* (26) 

3 and 6-

month 

University of 

Texas 
n = 164 § 

NC (n = 66) ¶ 

 

C (n = 87) ¶¶ 

Moderate Depression C = 35.7, NC = 21.5 
P < 0.007 

Severe Depression C = 38.1, NC = 27.7 

Moderate NSS C = 27.7, NC = 23.1 
P < 0.0002 

Severe NSS C = 56.6, NC = 30.2 

Phillips 

et al.,       

(2001)* (61) 

3 and 6-

month 

cohort 

University of 

Texas 

n = 161 Women 

n = 72 Men £ 

NC = 80 

(55 women, 25 men) 
¶ 

C = 153 

(106 women, 47 

men) ¶¶ 

Anxiety 
Women (C = 54.3 and 

NC = 34.5) 
P < 0.018 

Depression 

Women (C = 10.72 

and NC = 6.67) 
P < 0.002 

Men (C = 9.43 and 

Men NC = 5.67) 
P < 0.05 

Distress 
Men (C = 31.1, 

Men NC = 8.3) 
P < 0.03 

Hypochondriasis 
Women (C = 62.15, 

NC = 56.45) 
P < 0.008 

Hysteria 
Women (C = 62.29, 

NC = 54.51) 
P < 0.001 

Gatchel 

et al.,  

(2006)* (62) 

3, 6, 9 and 

12-month 

cohort 

University of 

Texas 

Acute TMD ¥ 

DEP (n = 32) 

NDEP (n = 31) 

Chronic TMD 

DEP (n = 32) 

NDEP (n = 31) 

Depression 

DEP: AC = 11.97 

(12.04) 
P < 0.03 

NDEP: AC = 5.84 

(4.91) 

DEP: 12-month = 7.25 

(8.60) 
P = 0.02 

NDEP: 12-month = 

2.87 (3.25) 

Abbreviations: * = RDC/TMD was used. C = Chronic TMD. NC = Nonchronic TMD. AC = Acute TMD. DEP = depressed, NDEP = non depressed. NSS = 

Non specific symptom 

Note: Acute pain definitions: £ Participants who had never been diagnosed as having TMD or had been diagnosed less than 6 months before study recruitment. 

¥ Pain for less than six months. 

Definition of pain at 6-month follow-up: ¶ Nonchronic TMD = CPI score was less than 15 (that is their TMD had resolved). ¶¶ Chronic TMD = CPI ≥ 15. 
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2.6  Painful Comorbidities and Temporomandibular Disorder Pain  

 Fibromyalgia, migraine headache, and neck and back pain are the most common comorbid 

pain conditions observed among TMD patients. The New Oxford American Dictionary defines 

comorbidities as “the simultaneous presence of two chronic diseases or conditions in a patient”. 

Current evidence suggests that painful TMD coexists with painful comorbid conditions. Many 

studies found that painful comorbidities frequently report painful conditions at sites other than the 

masticatory system (e.g., migraine, fibromyalgia, back pain and neck pain) (64-69). In this section each 

of these comorbid pain conditions in relation to TMD were described.  

 

2.6.1  Headache 

 The International classification of headache disorders defines headache as recurrent headache 

disorder manifesting attacks that last 4 to 72 hours with at least two of five characteristics. Those are 

unilateral location, pulsating pain, moderate or severe intensity, aggravation by routine physical 

activity, and association with nausea and/or photophobia. Migraine affects 10-14% of the general 

population, with females’ predominance when compared to their male counterpart (70-72). Migraine 

headache is common among painful TMD patients (73-77). Migraine headache and TMD pain have 

been suggested to be comorbid conditions for several reasons. Migraine headache is reported to be 

common among TMD patients (12% to 69%) (74-78). The International Headache Society diagnostic 

criteria for migraine (79) and the RDC/TMD (47) also denote significant overlap between the two 

conditions, including head pain, peri-cranial tenderness, and chronicity. Painful TMD and migraine 

headache are trigeminal mediated and characterized by pain in the head or face as well as peri-cranial 

tenderness (70-72, 80, 81). Several cross-sectional and case-control studies have shown that 

individuals with painful TMD were almost 2 to 9 times more likely to have headache than controls (10, 

82-86). Anderson et al. (2011) conducted a case-control study including 86 painful TMD participants, 

309 painful TMD participants with headaches, and 149 participants without painful TMD or 
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headaches, demonstrated that painful TMD participants with headaches were more likely to have 

severe painful TMD. In this study ICDH-II tension-type headache criterion was used for the assessment 

of headaches (87). 

Macfarlane et al. (2001) conducted a case-control study among 1981 participants found that 

young adults with headache once or twice a month (OR = 2.1, 95% CI: 1.2 – 3.7) or at least once a 

week (OR = 3.7, 95% CI: 1.6 – 8.4) had an increased risk of orofacial pain (88). In addition, a 2007 

cohort study administered by LeResche et al. group including 1310 participants demonstrated that for 

adolescents with headache, the risk of developing painful TMD was 2.7 times (95% CI: 1.6 - 4.4) that 

of those without headaches. Children were asked if they ever had headaches in the past year (89) in 

this study. A nested case-control study using questionnaires to assess headaches among 280 

participants found an increased odds of incidence of headaches among those who had painful TMD 

and spinal pain (OR = 5.2, 95% CI: 2.0 – 13.7) (90). 

 

2.6.2. Fibromyalgia  

Fibromyalgia is a chronic musculoskeletal pain condition, characterized by widespread pain and 

tenderness in the body as well as cognitive dysfunction and somatic symptoms (91, 92). The current 

diagnostic criteria for fibromyalgia focuses on two questionnaires: Widespread Pain Index (WPI) and 

Symptom Severity (SS). All of the following three conditions must co-exist: (1) WPI is ≥ 7 and SS is 

≥ 5, or if the WPI is 3-6 with SS ≥ 9; (2) symptoms have been present at a similar level for at least 3 

months; and (3) the patient does not have a disorder that would otherwise explain the pain (92, 93). 

Fibromyalgia usually affects young or middle aged females in comparison to males (94-96). In the 

general population, the prevalence of fibromyalgia ranges from 2-4% (94, 97, 98). Furthermore, many 

of the patients with fibromyalgia and widespread pain exhibit painful TMD (68, 99-101). A cohort 

study by LeResche et al. (2007) including 1310 adolescents (boys and girls) demonstrated that subjects 

with pain conditions elsewhere in the body had 2 times the risk of developing painful TMD within the 
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next 3 years (OR = 3.2, 95% CI: 1.7 – 6.1) compared to those without these pain conditions. In this 

study pain conditions elsewhere in the body were classified using questionnaires (89). 

A cohort study conducted by Aggarwal et al. (2010) showed that widespread pain and 

fibromyalgia increased the risk of orofacial pain in 1735 subjects, where widespread pain predicted the 

onset of orofacial pain (RR = 4.0, 95% CI: 2.2 - 7.4) (102). Another cohort study by John et al. group 

(2003) in 397 participants showed that among women without dysfunctional painful TMD at baseline, 

widespread pain was a risk factor for development of painful TMD (OR = 1.9, 95%CI: 1.2 - 2.8, P = 

0.003). In this study, graded chronic pain was used for the assessment of pain (99). Velly et al. (2003) 

conducted a cohort study in 2010 among 485 participants, demonstrating that baseline widespread pain 

(OR: 2.53, P = 0.04) was related to the onset of clinically significant painful TMD (68).  

 

2.6.3. Neck and back pain  

Painful TMD patients (16-68%) commonly report neck and back pain (10, 65, 82, 95, 103, 104). 

The pain is more likely to persist with those who experience additional comorbidities. This is due to 

higher pain amplification due to the presence of additional comorbidities which lowers the pain 

threshold (105, 106). Patients may report the pain persisting for longer period of time due to the 

presence of multiple comorbidities. Even though, the specific mechanism to explain the persistence of 

painful TMD is not clearly understood, some researchers suggest that it involves the central and 

peripheral nervous systems (105, 107).   

Several cross-sectional and case-control studies demonstrated that subjects with painful TMD 

are 3 to 5 times more likely to have back pain compared to individuals without painful TMD (10, 82, 

86). Moreover, participants with painful TMD are also more likely to report neck pain (OR = 4.0 - 7.9) 

(82, 86). A nested case-control study including 1981 participants found that adults with intermittent 

(OR= 3.6; 95%CI: 2.2-5.9) and frequent (OR= 5.3; 95%CI: 2.5-11.3) neck pain were more likely to 

have orofacial pain. Similarly, participants with back pain were also 3 times more likely to have 
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orofacial pain. In this study neck and back pain were assessed using questionnaires (88). A second 

nested case-control study that assessed back pain among 280 dental students using a questionnaire, 

demonstrated that students with spinal pain were at a greater risk of developing painful TMD compared 

to those without spinal pain (OR= 2.9; 95%CI: 1.3-6.2). It also showed that females with spinal pain 

were almost 5 times more likely to develop painful TMD (90). When looking at adolescents who were 

exposed to back pain had an increased likelihood of painful TMD compared to the unexposed group 

(OR = 3.9, 95% CI: 2.2–6.8) in a prospective-cohort study conducted among 1981 individuals (89). 

Furthermore, a matched case-control study, including 96 participants with long-term back pain and 

192 controls found that back pain participants were 7 times more likely (95%CI: 3.9–13.7) to have 

TMD compared to controls (108). 

 

2.7 Summary of the Systematic Review Results  

 The cohort studies demonstrated that muscle disorders and pain intensity contributed to the 

transition from acute to chronic painful TMD. Psychological factors were more common among 

chronic in comparison to acute participants, but these factors do not increase the transition risk. 

Due to the small number of cohort studies and their study methodology weaknesses, there is 

insufficient evidence of risk factors implicated in the transition from acute to chronic painful TMD. 
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3.  CHAPTER 3. STUDY OBJECTIVES AND HYPOTHESES 

  

Based on these considerations, it emerges that pain intensity, muscle pain and psychological 

factors may be potential risk factors for the transition from acute to chronic TMD. However, given 

the scarce number of studies that assessed the risk factors implicated in this transition (26, 60-62), 

and their limitations, particularly selection bias, small sample size and not adequate statistical 

analysis, the risk factors that contribute to this transition remain an enigma.  

On these premises, we initiated the Acute to Chronic TMD Transition (ACTION) project in 

2014 with the overall goal to identify the risk factors for the transition from acute to chronic pain, 

as well as its persistence.  

This baseline cross-section analysis is the first step of the ACTION project. The aim of this 

analysis was to compare acute and chronic painful TMD. More specifically, the aim of this cross-

sectional study was to assess clinical, psychological variables and comorbidities among acute and 

chronic painful TMD. 

 

3.1. Specific study objectives and study hypotheses 

More specifically, our aims and null hypotheses were: 

1. To identify clinical characteristics among acute and chronic painful TMD cases.  

Hypothesis 1. Participants with chronic painful TMD are not more likely to present clinical 

characteristics (e.g. higher levels of pain intensity, muscle pain diagnosis) than those with 

acute painful TMD. 
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2. To identify headaches and other painful conditions among acute and chronic painful TMD 

cases.  

Hypothesis 2.1. Participants with chronic painful TMD are not more likely to present 

headaches in comparison to acute painful TMD patients. 

Hypothesis 2.2. Participants with chronic painful TMD are not more likely to present other 

painful conditions comorbidities (e.g. pain in arms, pain in back, pain in chest) in 

comparison to acute painful TMD patients. 

3. To evaluate psychological characteristics among acute and chronic painful TMD cases. 

Hypothesis 3. Patients with chronic painful TMD are not more likely to present harmful 

psychological factors (e.g. anxiety or depression) in comparison to acute painful TMD 

participants. 
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4. CHAPTER 4. METHODOLOGY 

 

 This cross-sectional study is the first study from the ACTION program aimed to identify the 

phenotypes and biomarkers related to the transition from acute to chronic painful TMD. 

Specifically, in this chapter, the methodology of the current cross-sectional study is described, 

including the ethics, study design, study population, data collection, and statistical analyses. 

 

4.1 Ethics 

The ACTION project was approved by the McGill Institutional Review Board in Montreal, 

Canada (approval number: A12-M113-14A) and by the Dental Specialists Group in Ottawa, 

Ontario (approval number: 240-400). All participants agreed to participate in this study and signed 

the consent form. 

 

4.2 Study Design and Study Population 

All subjects included in this study were recruited between August 2015 and July 2016. 

Enrollment in this ACTION 6-month prospective cohort study will continue after July 2016 and 

the new data will be presented in future publications.   

 

 4.2.1  Eligibility and Recruitment 

Eligible participants with acute or chronic painful TMD were recruited from the Jewish 

General Hospital (JGH) general dental clinic, the Faculty of Dentistry of McGill University oral 

diagnosis (OD) clinic and the Dental Specialists Group TMD-specialized clinic, between August 

2015 and July 2016. Painful TMD participants were eligible for this study if they were between 18 

and 80 years of age, and received a diagnosis of painful TMD (muscle and/or joint pain) in 

accordance with the Research Diagnostic Criteria for Temporomandibular Disorders (RDC/TMD) 
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or Diagnostic Criteria for Temporomandibular Disorders (DC/TMD). Participants who had another 

orofacial pain, no access to a telephone, and those who were unable to provide informed consent, 

or not capable to speak French or English were excluded. 

A total of 137 patients were informed about the TMD study. From these, 4 refused to 

participate (lack of time and distress) and 22 were not eligible (pain other than TMD, language 

issue and over 80 years old). Because of ethical consideration, we were not able to collect more 

details from the patients who refused to participate.  

All 111 possible participants were invited to complete a TMD pain screening instrument 

(40). These 111 participants had a positive screening, which confirmed the presence of their TMD 

pain. Afterwards, participants received a clinical examination by Drs. Mervyn Gornitsky (MG) 

(JGH), Ana Velly (AV) (JGH), Zovinar Der Khatchadourian (ZD) (McGill University) and Sherif 

Elsaraj (SE) (The Dental Specialists Group) to confirm the diagnosis of painful TMD. The TMD 

diagnosis was established according to the RDC/TMD (47) or DC/TMD (48).  

Twenty-two participants (20%) were classified as acute painful TMD cases because they 

reported a history of pain for less than three months, while 89 (80%) were classified as chronic 

painful TMD cases since they reported to have painful TMD for at least 3 months. Our decision to 

classify acute and chronic painful TMD is supported by the International Association for the Study 

of Pain (IASP) which defined chronic pain as “pain without apparent biological value that has 

persisted beyond normal tissue healing time, which in the absence of other criteria, is taken to be 

3 months” (109, 110). Croft et al. (2010), in reference to the 3-month period, confirmed that “this 

time reflects the most widely accepted time period” (111). Furthermore, we also decided to classify 

the chronic painful TMD participants in: (i) subchronic painful TMD cases if they presented pain 
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lasting at least 3 months but less than 6 months, and (ii) chronic cases if they presented pain lasting 

at least 6 months. 

 

4.2.2 Assessment 

The DC/TMD instrument was used to assess pain intensity and headache. We assessed the 

presence of comorbidities (e.g. chest pain, back pain) using both, a questionnaire and a pain 

diagram. The DC/TMD contained several instruments such as TMD Pain Screener (See 2.3.1), 

Generalized Anxiety Disorders (GAD-7) and Patient Health Questionnaire (PHQ-8). GAD-7 and 

PHQ-8 were used to measure anxiety and depression, respectively. GAD-7 (sensitivity/specificity 

= 0.89/0.82, Cronbach's (α) = 0.92) and PHQ-8 (sensitivity/specificity = 0.88/0.88, Cronbach's (α) 

= 0.86-0.89) have good validity and internal consistency (112-117).  

The scoring cut-offs for the GAD-7 and PHQ-8 questionnaires assessing anxiety and 

depression respectively were: 0-4 indicates that a person is not anxious or depressed, 5-9 indicates 

mild, 10-14 moderate, 15–27 indicates severe anxious or depressed. 

 

4.2.3 Confounder Variables 

 Confounding is a distortion of the exposure-outcome association due to its mutual 

association with another factor (118). This distortion can lead to either overestimation or 

underestimation of the true association between exposure and outcome. In our study, the possible 

confounders and effect modifiers were age and gender. 

 

4.3  Statistical Analyses 

 Descriptive analyses were performed to assess the clinical characteristics, comorbidities, 

psychological factors and demographics of the study sample. Student’s t-test, and ANOVA were 
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used to compare the continuous variables (e.g., age, pain intensity, number of comorbidities) 

between study groups. Chi-square test was used to compare the categorical or binary variables 

between groups (e.g. gender, headache, type of headache). 

For the primary analysis, the dependent variable was binary: acute painful TMD (painful 

TMD < 3 months) (0) versus chronic painful TMD (painful TMD ≥ 3 months) (1).  Univariate and 

multivariable logistic regression analyses were used to assess the clinical characteristics, 

comorbidities, psychological factors more commonly noted in the chronic group in comparison to 

the acute cases. All analyses tested a null hypothesis of no statistical relationship between the 

independent and dependent variables of interest at α=0.05 significance. The odds ratio (OR) and 

95% confidence intervals (CI) for each factor were estimated. All analyses were performed using 

the statistical software package SAS (version 9.4; SAS Institute Inc., Cary, NC, USA), with the 

significance level for type I error set at the 0.05 level. 

The logistic regression equation used can be written as: 

 

Where,  

p  is the probability of Y = 1, or the probability of the outcome 

Xi is the ith predictor variable, i = 1,2,3…..k; 

βo is the log odds of probability of outcome when predictor variables have a value of zero 

βi is the regression parameter associated with the ith predictor variables such that odds 

ratio associated with increase in one unit of the ith variables, when other variables are 

constant, is  
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We also performed a secondary analysis to evaluate the characteristics among acute, 

subchronic and persistent chronic painful TMD. For these secondary analyses, we created three 

dependent variables: (i) acute painful TMD (painful TMD < 3 months) (0) versus subchronic 

painful TMD ≥ 3 months and < 6 months (1), (ii) acute painful TMD (0) versus persistent chronic 

painful TMD (> 6 months) (1), and (iii) subchronic painful TMD (0) versus persistent chronic 

painful TMD (1). Univariate and multivariable logistic regression analyses were also applied to 

evaluate the odds of these characteristics among these groups. The ORs and their 95% CI were 

also calculated. 

The effective sample size of 100 patients provide power of 80% to detect an odds ratio of 

2.8 to 4. These odds ratios and prevalence were based on Gatchel et al. (1996) (54). For this 

estimation, we considered alpha equal to 5%. 

  



 

36 
 
 

5. CHAPTER 5. MANUSCRIPTS 

 

 

  

5.1.  Clinical and Psychological Characteristics in Patients with Acute and Chronic Painful 

Temporomandibular Disorders: A Systematic Review  

 

 

 

 

Sabsoob Omar1,2, Gornitsky Mervyn1,2, Velly Ana1,2 

1 Faculty of Dentistry, McGill University (Montreal, Quebec, Canada) 

2 Department of Dentistry, Jewish General Hospital (Montreal, Quebec, Canada) 

 

 

 

 

 

 

 

Corresponding author at:  

Dr. Ana Miriam Velly, DDS, MS, PhD  

Associate Professor, McGill University, Faculty of Dentistry  

Department of Dentistry, Jewish General Hospital  

3755 Cote St-Catherine, Suite A.017  

Montreal, Quebec, Canada, H3T 1E2  

Email: ana.velly@mcgill.ca  

  Tel: 514-340-8222 ext. 2932  



 

37 
 
 

Abstract 

Aim:  The purposes of this systematic review were to: 1) present the results of case-control, cross-

sectional and randomized clinical trial studies that evaluated the characteristics of acute and 

chronic painful TMD, 2) present the findings of the cohort studies that assessed the risk factors 

implicated in the transition from acute to chronic painful TMD, and 3) appraise the methodology 

of these studies.  

Methods: Four different databases; MEDLINE, Embase, Web of Science and Cochrane Database 

of Systematic Reviews were used. The initial result of these databases were 384 articles. Eligible 

studies were required to: (i) include patients diagnosed with acute orofacial pain or acute TMD, 

and chronic TMD, (ii) be human studies and (iii) be published in English, French, Portuguese or 

Spanish.  

Results: From the eight articles assessed, five were cohort studies, two were case-control studies 

and one was a cross-sectional study. Multivariable logistic regression analyses demonstrated that 

muscle disorders and pain intensity contributed to the transition from acute to chronic painful 

TMD. Psychological factors were higher among chronic than acute participants, but these factors 

do not increase the transition risk. Major weaknesses found in these studies preclude any definitive 

conclusion of the risk factors implicated in the transition from acute to chronic painful TMD. 

Conclusions: Based on this review, muscle disorders and pain intensity contribute to the transition 

from acute to chronic painful TMD. However, due to the small number of cohort studies, and 

weaknesses, there is insufficient evidence of risk factors implicated in the transition from acute to 

chronic painful TMD. 
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Introduction 

Temporomandibular Disorders (TMD) is a term used to describe a musculoskeletal 

conditions which affect the muscles of mastication and/or the temporomandibular joint (1). Painful 

TMD is considered the second most common musculoskeletal disorder after chronic lower-back 

pain, with prevalence ranging from 5% to 12% (2, 5, 6, 119).  

Treatment of TMD varies among clinicians, ranging from appliances, physical medicine 

modalities, pharmacologic therapy, cognitive-behavioral and psychological therapy and 

temporomandibular joint surgery. The major goal of these treatments are to improve pain 

management by preventing the risk and prognostic factors associated with TMD including oral 

behaviors (e.g. clenching only or clenching-grinding) (9-11), psychological factors (e.g. 

depression, anxiety, somatization) (9, 10, 12, 14-16, 19, 20) and comorbidities (9, 10, 14, 17-20). 

However, about one third of these patients will continue to suffer from moderate to severe levels 

of pain, disability, psychological distress and lower quality of life, independent of the treatment 

received (21-23). Therefore, it is crucial to prevent acute TMD patients from becoming chronic, 

which is more challenging to manage.  

However, as stated by the National Institutes of Health (NIH) “we do not fully understand 

how acute progresses to chronic pain at any level, from molecular to behavioral” (25). One possible 

reason for this uncertainty is that most studies have focused on assessing factors associated with 

chronic painful TMD including participants enduring pain for many years. 

Therefore, we initiated the Acute to Chronic TMD Transition (ACTION) project in 2014 

with the overall goal to identify the risk factors in the transition from acute to chronic painful TMD, 

as well as its persistence. Thus, the purposes of this systematic review were to: 1) present the results 

of case-control, cross-sectional and randomized clinical trial studies that evaluated the 
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characteristics of acute and chronic painful TMD, 2) present the findings of the cohort studies that 

assessed the risk factors implicated in the transition from acute to chronic painful TMD, and 

3) appraise the methodology of these studies.  

 

Methods 

Literature Search  

Four reviewers participated in selecting and reviewing the potential eligible articles 

pertaining to this systematic review (OS, HK, KK, AV). The search was made through four 

databases and found; 136 articles from MEDLINE, 157 articles from EMBASE, 89 articles from 

Web of Science and 2 articles from Cochrane Database of Systematic Reviews. The initial result 

of these databases were 384 articles. Table 5.1.1 illustrates the Medical Subject Heading (MeSh) 

terms, and keywords used in the search.  

 

Table 5.1.1. Search Strategy 

1. exp Craniomandibular Disorders/ 8. (acute or acutely).tw. 15. exp Acute Disease/ 

2. exp Facial Pain/ 9. 7 or 8 16. exp Chronic Disease/ 

3. (TMD or TMJD).tw. 10. 6 and 9 17. 7 or 8 or 15 

4. ((temporomandibular* or 

craniomandibular*) adj3 disorder*).tw. 
11. exp Chronic Pain/ 18. 11 or 12 or 16 

5. (facial* adj3 pain*).tw. 
12. (chronic* or 

dull*).tw. 
19. 6 and 17 and 18 

6. or/1-5 13. 11 or 12 20. 1 or 3 or 4 

7. exp Acute Pain/ 14. 10 and 13 21. 17 and 18 and 20 
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The search strategy followed the Cochrane recommendation and was prepared in 

agreement with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA) guidelines (120), which presents a flow chart summarizing the search strategy and 

selection process for studies included in this systematic review (Fig. 5.1.1). 

 

Eligibility Criteria 

All types of studies, whether observational or randomized control trials that were related to 

acute and chronic TMD required to: (i) include participants with acute pain and chronic TMD, (ii) 

be human studies and (iii) be published in English, French, Portuguese or Spanish. Unpublished 

studies, reports, abstracts were excluded from this review. This decision of excluding was based 

on the study by Egger et al. (2003) (121) which showed that the methodology and quality of 

reviewed papers is better than including gray literature such as abstracts, which are usually of 

poorer quality. 

 

Validity Assessments 

A standardized method conforming to the Cochrane handbook for Systematic Review, and 

the STROBE (STrengthening the Reporting of OBservational studies in Epidemiology) guidelines 

were taken into consideration to evaluate the quality of the eight eligible studies (122, 123). 

Therefore, we assessed: the title and abstract, introduction, methods, results, discussion and other 

information.  

All eight articles were independently evaluated and scored by three reviewers (OS, HK, AV). 

A group discussion was achieved in case of any disagreement.  
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Data Abstraction and Management  

The articles were abstracted from the databases by (OS) with the collaboration of Martin 

Morris, librarian at McGill University. Data extracted are included in Tables 5.1.2 and 5.1.5. 
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Results 

In this systematic review of literature published between 1996 and 2014, the initial search 

resulted in 384 publications.   

Two-hundred and eighty-five publications were screened, and 8 were included in this review. 

From those, four were cohort studies (26, 60-62), two were case-control studies (54, 57), one was 

a cross-sectional study (55) and one was a randomized clinical trials (56). Tables 5.1.2 to 5.1.5 

present the results of these studies. 

 

Factors Differentiating Acute and Chronic Painful TMD  

 Table 5.1.2 shows a list of studies that assessed differences between acute and chronic TMD. 

Gatchel et al. (1996) conducted a case-control study including 101 painful TMD participants, 51 

acute and 50 chronic participants (54). These participants were referred by dentists and oral 

surgeons in Dallas-Fort Worth area to the Division of Psychology in University of Texas Medical 

Center to participate in the study. Patients were considered chronic TMD participants if they 

experienced pain for at least 6 months, and acute participants if they had pain for less than six 

months. The diagnosis of acute and chronic painful TMD participants was based on the RDC/TMD 

(47). The mean duration of pain was 2.4 and 104.2 months for the acute and chronic participants, 

respectively. In this study, acute TMD participants demonstrated more frequent anxiety disorders 

(47.1%, P < 0.001), while somatoform disorders (50%, P < 0.001) and affective disorders (34%, 

P < 0.001) were more common among the chronic TMD participants. These psychological 

disorders were assessed based on the Diagnostic and Statistical Manual of Mental Disorders, Third 

Edition, Revised (DSM-III-R). 
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 A cross-sectional study by Kafas and Leeson (2006) was carried out to identify clinical and 

psychological factors that could aid in the classification of acute and chronic TMD (55). TMD 

participants included in this study should present pain in the temporomandibular joint (TMJ) area. 

Muscle pain, limited mouth opening and clicking were not inclusion criteria. A sum of 22 painful 

TMD participants, 14 with chronic and 8 with acute painful TMD, were recruited in the pain clinic 

at the Eastman Dental Institute. All patients were referred by the Department of Oral and 

Maxillofacial Surgery at Eastman Dental Institute. Chronic painful TMD implied patients who 

suffered from pain for at least three months, whereas acute painful TMD participants experienced 

pain for less than three months. A TMD pain assessment questionnaire was used for clinical 

examination. This instrument assessed the history of pain, pain locations (muscle of mastication, 

TMJ), sounds, deviation, and range of motion. Hospital Anxiety and Depression (HAD) instrument 

was used to assess anxiety and depression, and Pain Catastrophizing was used to evaluate 

catastrophizing. This study showed that patients who suffered from chronic painful TMD had 

significantly more frequent muscle tenderness in the TMJ area (85.7%, P < 0.05), constant pain 

(85.7%, P < 0.05) and dull ache (78.6%, P < 0.05) compared to patients with acute painful TMD.  

Psychological factors were also more common among chronic participants compared to acute. 

However, no statistically significance was found between-group.  

 Salmos-Brito et al. (2013) conducted a randomized controlled trial (RCT) to investigate the 

effects of low level laser therapy (LLLT) on pain intensity and maximal mouth opening (56). 

Individuals representing acute (n = 32) and chronic (n = 26) painful TMD participants were 

diagnosed with myofascial pain in accordance to the RDC/TMD classification criteria (47). Acute 

TMD patients were classified as patients who revealed pain for less than six months, while chronic 

TMD patients revealed pain for at least six months. All individuals were referred from the Pain 
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Control Center of the University of Pernambuco from 2009 to 2010. The results of this study shows 

that the LLLT significantly reduced the intensity of pain using a 0-10 Visual Analogue Scale 

(VAS) (P = 0.002), and improved maximal mouth opening (P < 0.001) in acute patients more than 

the chronic.  

 A recent case-control study conducted by Jasim et al. (2014) compared psychological factors 

and salivary cortisol levels between women with acute and chronic orofacial pain, and women 

without pain (57). Acute orofacial pain (n = 24) and controls participants (n = 27) were recruited 

from both undergrad dental clinic, while chronic orofacial pain participants (n = 27) were recruited 

from orofacial pain clinic. Chronic orofacial pain participants should receive the diagnosis of 

myofascial pain established according to the RDC/TMD (47). Acute pain was defined as a short-

lasting pain which considers a disease or injury symptom (58). Furthermore, acute orofacial pain 

included individuals with orofacial pain, not TMD, for less than ten days, whereas chronic orofacial 

pain participants presented pain for at least six months. Pain duration among acute participants was 

on average 5 days (SD = 2.6 days) while the average among chronic participants was on average 

5.54 years (SD = 8.0 years). Pain intensity and analgesic consumption were not significantly 

different between pain groups. Chronic orofacial pain participants presented significantly higher 

levels of depression (P < 0.001), somatization (P < 0.001) and perceived stress (P < 0.05) than 

both acute and controls participants. These psychological factors were assessed using Beck 

Depression Inventory (BDI), (DSM-IV) and Multidimensional Pain Inventory (MPI), respectively. 

No statistically significant differences were noted between controls and acute participants in 

psychological factors’ scores. Also, no significant differences were found in salivary cortisol levels 

between groups. 
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Table 5.1.2. Factors Differentiating Acute and Chronic Painful TMD 

Study Design Location Groups Size 
Participation 

Groups 

Factors 

Measured 
Percentage Results‡‡   P Value 

Gatchel 

et al., 

(1996) (54) 

Case-control 

Division of 

psychology, 

medical 

center 

A (n=51) 

A: Acute TMD 
(A < 6 months) 

 

C: Chronic TMD 
(C ≥ 6 months) 

Somatoform  A = 5.9, C = 50.0 

C > A P < 0.001 
Affective 

disorders 
A = 11.8, C= 34.0 

Anxiety disorders A = 47.1, C = 12.0  A > C P < 0.001 

C (n=50) 

Substance abuse  A = 2.0, C = 4.0 

A = C 
Not 

provided 
Eating disorders A = 2.0, C = 0 

Adjustment 

disorders 
A = 3.9, C = 2.0 

Kafas and 

Leeson 

(2006) (55) 

Cross-sectional 

Dental 

institute and 

hospital 

A (n=8) A: Acute TMD 
(A < 3 months) 

 

C: Chronic TMD 
(C ≥ 3 months) 

Dull A = 0, C = 78.6  C > A P < 0.05 

Sharp A = 50, C = 14.3  A > C P < 0.05 

Constant A = 25, C = 85.7  C > A P < 0.05 

TMJ tenderness A = 62.5, C = 14.3 A > C P < 0.05 

C (n=14) Muscular ± TMJ 

tenderness 
A = 37.5, C = 85.7 C > A P < 0.05 
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Depression§ A = 12.5, C = 42.9 A = C 
Not 

provided  

Anxiety§ A = 25, C = 57.2 A = C 
Not 

provided 

Coping A = 25, C = 64.3 A = C 
Not 

provided 

Catastrophizing A = 12.5, C = 78.6 A = C 
Not 

provided 

Salmos-

Brito 

 et al.,       

(2013)* 

(56) 

RCT 
Pain control 

center 

A (n=32) 
A: Acute TMD  
(A < 6 months)  

 

C: Chronic TMD  
(C ≥ 6 months) 

Pain intensity No details provided A > C P = 0.002 

C (n=26) 
Maximal mouth 

opening 
No details provided A > C P < 0.001 

Jasim  

et al., 

(2014)* 

(57) 

Case-control 

Undergrad 

dental clinic 
AOP (n=24) A: AOP 

(AOP <10 days) 

 

C: COP 

(C ≥ 6 months) 

 

CT: Pain-free 

controls 

Pain intensity No details provided A = C 
Not 

provided 

OP clinic C (n=27) 

Stress No details provided 

C > A = 

CT 

P < 0.05 

 Somatization  No details provided P < 0.001 

Depression No details provided P < 0.001 

Undergrad 

dental clinic 
CT (n=27) 

Salivary cortisol 

level 
No details provided 

C = A = 

CT 

Not 

provided 

* RDC/TMD was used. A = Acute TMD. C = Chronic TMD, CT = Controls, RCT = Randomized Control Trials, AOP = Acute orofacial pain. COP = Chronic 

orofacial pain. OP = Orofacial pain. 
‡‡ Results measured between groups, A > C means that group A was more significant than group C, A = C means no statistically significant difference between 

groups. § No difference because of a small sample size. 
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 Table 5.1.3. Cohort studies assessing the effect of the demographics in the transition from acute to chronic TMD 

Study Follow-up Location 

Acute pain 

sample 

(Baseline) 

Study outcomes at 

follow-up 
Factors Measured Results P Value 

Garofalo et 

al.,                 

(1998)* 

(26) 

3 and 6-

month 

University of 

Texas  
n = 164 § 

NC (n = 66) ¶ 

 

C (n = 87) ¶¶ 

Females (%) NC = 59.1, C = 74.1 P < 0.04 

Age in yrs.  

Mean (SD)  

NC = 33.7 (10.4),  

C = 36.0 (9.4)  
P > 0.05 

Education in yrs. 

Mean (SD) 

NC = 15 (2.5),  

C = 14.8 (2.3) 
P > 0.05 

White race (%) NC = 75.8, C =75.9 P > 0.05 

Married status (%) NC = 50.0, C = 54.0 P > 0.05 

Epker et 

al., 

(1999)* 

(60) 

3 and 6- 

month 

cohort 

University of 

Texas 
n = 204 § 

NC (n = 60) ¶ 

 

C (n = 144) ¶¶ 

Age in yrs. 

Mean (SD) 
34.80 ( - ) 

Not 

provided 

Females (%) 71.57 
Not 

provided 

Phillips 

et al.,       

(2001)* 

(61) 

3 and 6-

month 

cohort 

University of 

Texas 

n = 161 Women 

n = 72 Men £ 

NC = 80 

 (55 women, 25 men) ¶ 

C = 153  

(106 women, 47 men) 
¶¶ 

Age in yrs.  

Mean (SD) 
Not provided 

Females (%) 69.09 
Not 

provided 

Gatchel 

et al.,  

(2006)* 

(62) 

3, 6, 9 and 

12-month 

cohort 

University of 

Texas 

Acute TMD ¥ 

DEP (n = 32) 

NDEP (n = 31) 

Chronic TMD 

DEP (n = 32) 

NDEP (n = 31) 

Age in yrs.  

Mean (SD) 

DEP = 36 (11.3) 
P = 0.58 

NDEP = 37.6 (11.4) 

Females (%) 
DEP = 87.5 

P = 0.09 
NDEP = 71 

Abbreviations: * = RDC/TMD was used. C = Chronic TMD, NC = Nonchronic TMD. GCPS = Graded Chronic Pain Score. CPI = Characteristic Pain 

Intensity, DEP = depressed, NDEP = non depressed. 

Note: Acute pain definitions: § Never sought treatment or sought treatment within 6 months of initial treatment, £ Participants who had never been diagnosed 

as having TMD or had been diagnosed less than 6 months before study recruitment. ¥ Pain for less than six months. 

Definition of pain at 6-month follow-up: ¶ Nonchronic TMD = CPI score was less than 15 (that is, their TMD had resolved). ¶¶ Chronic TMD = CPI ≥ 15. 
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Table 5.1.4. Cohort studies assessing the effect of the clinical characteristics at baseline in the transition from acute to chronic TMD 

Study Follow-up Location 

Acute pain 

sample 

(Baseline) 

Study outcomes 

at follow-up 

Factors 

Measured 
Results P Value 

Garofalo et al.,                 

(1998)* (26) 

3 and 6-

month 

University of 

Texas 
n = 164 § 

NC (n = 66) ¶ 

 

C (n = 87) ¶¶ 

Mean CPI (SD) 
NC = 37.1 (22.6),   

C = 59.4 (18.6) 
P ≈ 0.000 

GCPS (0) (%) NC = 3.3, C = 0 

P < 0.0001 

GCPS (I) (%) 
NC = 62.1,  

C = 29.9 

GCPS (II) (%) 
NC = 27.3,  

C = 49.4 

GCPS (III) (%) 
NC = 1.5, 

C = 14.9 

GCPS (IV) (%) 
NC = 1.5,  

C = 5.7 

Group I - RDC 

(%) 

NC = 28.3,  

C = 61.8 
P < 0.0001 

Group II - RDC 

(%) 

NC = 25.0, 

C = 33.3 
Not provided 

Group III - RDC 

(%) 

NC = 33.3, 

C = 58.8 
P < 0.003 

Epker et al., 

(1999)* (60) 

3 and 6- 

month 

cohort 

University of 

Texas 
n = 204 § 

NC (n = 60) ¶ 

 

C (n = 144) ¶¶ 

CPI β = - 0.06 P < 0.001 

Myofascial pain β = 0.78 P = 0.003 
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Phillips 

et al.,       

(2001)* (61) 

3 and 6-

month 

cohort 

University of 

Texas 

n = 161 Women  

n = 72 Men £ 

NC = 80 

(55 women, 25 

men) ¶ 

C = 153 

(106 women, 47 

men) ¶¶ 

Muscle disorders 

(%) 

WCH =67.1,  

WNCH = 31.4 
P < 0.01 

MCH = 41.3, MNCH 

= 25.0 
P > 0.05 

Joint disorders 

(%) 

WCH =34.1,  

WNCH = 23.5 
P > 0.05 

MCH = 19.6, MNCH 

= 29.2 
P < 0.05 

GCPS low (%) 

WCH =34.9,  

WNCH = 70.9 
P < 0.001 

MCH = 48.9, MNCH 

= 80.0 
P < 0.01 

GCPS Moderate 

(%) 

WCH =51.9,  

WNCH = 23.6 
P < 0.001 

MCH = 36.2, MNCH 

= 20) 
P > 0.05 

GCPS High (%) 

WCH =13.2,  

WNCH = 5.5 
P > 0.05  

MCH = 14.9, MNCH 

= 0 
P < 0.04 

Mean CPI 

WCH = 55.13, WNCH 

= 35.12 
P < 0.001 

MCH =48.58, MNCH 

= 28.0 
P < 0.001 

Mean limitations 

WCH =0.34,  

WNCH = 0.26 
P < 0.02 

MCH =0.27,  

MNCH = 0.13 
P < 0.002 
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Gatchel 

et al.,  

(2006)* (62) 

3, 6, 9 and 

12-month 

cohort 

University of 

Texas 

Acute TMD ¥ 

DEP (n = 32) 

NDEP (n = 31) 

Chronic TMD 

DEP (n = 32) 

NDEP (n = 31) 

Characteristic 

Pain Intensity 

DEP:  

AC = 56.84(13.41) 

CH = 22.77 (17.54) 

P > 0.05 

NDEP: 

AC = 58.26 (10.97) 

CH = 24.94 (18.78)  

Masticatory 

function 

DEP:  

AC = 3.68 (1.23) 

CH = 3.54 (1.29) 

NDEP: 

AC = 3.71 (1.28) 

CH = 3.87 (1.35) 

Abbreviations: * RDC/TMD was used. C = Chronic TMD. NC = Nonchronic TMD. AC = Acute TMD. GCPS = Graded Chronic Pain Score. CPI = 

Characteristic Pain Intensity. DEP = depressed, NDEP = non depressed. WCH = Chronic pain among women. WNCH = Nonchronic among women. 

MCH = Chronic pain among men. MNCH = Nonchronic among men. 

Note: Acute pain definitions: § Never sought treatment or sought treatment within 6 months of initial treatment, £ Participants who had never been 

diagnosed as having TMD or had been diagnosed less than 6 months before study recruitment. ¥ Pain for less than six months. 

Definition of pain at 6-month follow-up: ¶ Nonchronic TMD = CPI score was less than 15 (that is their TMD had resolved). ¶¶ Chronic TMD = CPI ≥ 

15. 
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Table 5.1.5. Cohort studies assessing the effect of the psychological characteristics at baseline in the transition from acute to chronic TMD 

Study Follow-up Location 

Acute pain 

sample 

(Baseline) 

Study outcomes at 

follow-up 
Factors Measured Results P Value 

Garofalo et al.,                 

(1998)* (26) 

3 and 6-

month 

University of 

Texas 
n = 164 § 

NC (n = 66) ¶ 

 

C (n = 87) ¶¶ 

Moderate Depression C = 35.7, NC = 21.5 
P < 0.007 

Severe Depression C = 38.1, NC = 27.7 

Moderate NSS C = 27.7, NC = 23.1 
P < 0.0002 

Severe NSS C = 56.6, NC = 30.2 

Phillips 

et al.,       

(2001)* (61) 

3 and 6-

month 

cohort 

University of 

Texas 

n = 161 Women 

n = 72 Men £ 

NC = 80 

(55 women, 25 men) 
¶ 

C = 153 

(106 women, 47 

men) ¶¶ 

Anxiety 
Women (C = 54.3 and 

NC = 34.5) 
P < 0.018 

Depression 

Women (C = 10.72 

and NC = 6.67) 
P < 0.002 

Men (C = 9.43 and 

Men NC = 5.67) 
P < 0.05 

Distress 
Men (C = 31.1, 

Men NC = 8.3) 
P < 0.03 

Hypochondriasis 
Women (C = 62.15, 

NC = 56.45) 
P < 0.008 

Hysteria 
Women (C = 62.29, 

NC = 54.51) 
P < 0.001 

Gatchel 

et al.,  

(2006)* (62) 

3, 6, 9 and 

12-month 

cohort 

University of 

Texas 

Acute TMD ¥ 

DEP (n = 32) 

NDEP (n = 31) 

Chronic TMD 

DEP (n = 32) 

NDEP (n = 31) 

Depression 

DEP: AC = 11.97 

(12.04) 
P < 0.03 

NDEP: AC = 5.84 

(4.91) 

DEP: 12-month = 7.25 

(8.60) 
P = 0.02 

NDEP: 12-month = 

2.87 (3.25) 

Abbreviations: * = RDC/TMD was used. C = Chronic TMD. NC = Nonchronic TMD. AC = Acute TMD. DEP = depressed, NDEP = non depressed. NSS = 

Non specific symptom 

Note: Acute pain definitions: £ Participants who had never been diagnosed as having TMD or had been diagnosed less than 6 months before study recruitment. 

¥ Pain for less than six months. 

Definition of pain at 6-month follow-up: ¶ Nonchronic TMD = CPI score was less than 15 (that is their TMD had resolved). ¶¶ Chronic TMD = CPI ≥ 15. 
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Factors Associated with the Transition from Acute to Chronic Painful TMD  

 The studies that evaluated the risk factors implicated in the transition from acute to chronic 

painful TMD are described in Tables 5.1.3 to 5.1.5. In a 6-month prospective cohort study 

conducted by Garofalo et al. (1998) out of 164 acute painful TMD participants, 87 developed 

chronic TMD and 66 developed nonchronic TMD at the 6-month follow-up period (26). Eleven 

participants (7%) dropped out of the study during follow-up. All participants were diagnosed by 

members of a research team as having painful TMD on the basis of the RDC/TMD criteria (47). 

Participants were referred by dentists or oral surgeons to the TMD Clinical Treatment Program at 

the University of Texas Southwestern Medical Center in Dallas. Newspaper advertisement or 

university campus fliers were used to recruit the participants. Participants with acute TMD were 

those who had never sought treatment or who sought treatment within 6 months of first evaluation. 

A telephone interview was conducted at 3 and 6-month follow-ups, involving questions based on 

Graded Chronic Pain Scale (GCPS) (59), assessing pain intensity and disability. At 6-month 

follow-up, participants with a Characteristic Pain Intensity (CPI) score of less than 15 were 

classified as nonchronic painful TMD participants; those with a score of 15 or more were 

considered to have chronic TMD. CPI is the average of pain intensity; current, worst, and average 

multiplied by ten (59). The crude analysis pointed out that female participants (P < 0.04), 

participants with higher pain intensity (P ≈ 0.00), RDC Group I (P < 0.0001), RDC Group III 

(P < 0.003), higher GCPS (P < 0.0001), depression (P < 0.007) and somatization (P < 0.0002) at 

baseline, were more likely to develop chronic painful TMD at 6-month follow-up than participants 

without being exposed to these putative risk factors. Furthermore, the multivariable logistic 

regression analysis including 153 participants showed that CPI (β = 0.03, P = 0.02) and Group I 

(β = 1.43, P = 0.03) at baseline contributed to the transition from CPI < 15 at baseline to CPI ≥ 15 

at 6-month follow-up. A borderline association was noted with GCPS (β = 2.00, P = 0.09), but no 



 

53 
 

 

association was found in Symptom Checklist-90-Revised (SCL-90-R) Nonspecific Symptoms 

Scale score (β = 0.47, P = 0.15). The CPI was defined as possible scores range from 1 to 100, with 

1 = no pain while the GCPS especially 3 or 4 suggested that the person is experiencing a significant 

amount of limitation and disability related to the TMD regardless of the CPI score. The score of 

SCL-90-R must fall at or below the 70th percentile of the general population or be less than 0.5 to 

be normal; between the 70th and 90th percentiles or between 0.5 and 1. To be moderate range and 

above the 90th percentile or greater than 1.0 to be severe. 

 Epker et al. (1999) conducted a 6-month cohort study to identify factors that contributed to 

the transition from acute to chronic painful TMD (60). At baseline, 204 acute TMD participants 

were recruited from the TMD Clinical Treatment Program at the University of Texas Southwestern 

Medical Center in Dallas. RDC/TMD was used to established the TMD diagnosis (47). Participants 

who had never been diagnosed as having TMD or had been diagnosed less than 6 months within 

the study recruitment were classified as having acute TMD. At the 6-month follow up, 144 

developed chronic TMD and 60 nonchronic TMD. At this time, subjects with CPI scores of less 

than 15 were considered to have nonchronic TMD, while subjects whose CPI score was 15 or 

above were considered to have chronic TMD. A telephone interview assessment was conducted at 

three and six-month follow-up, and the baseline assessment was done in-person. In a multivariable 

forward stepwise logistic regression analysis, including 175 participants demonstrated that CPI 

(β = - 0.06, P <.001) and myofascial pain (β = 0.78, P = 0.003) measured at the baseline contributed 

to the transition to chronic pain status, reported pain at 6 months of follow-up with CPI > 15. The 

authors explained that participants with high pain intensity (CPI) and myofascial pain were more 

likely to develop chronic painful TMD. However, the CPI result is inconclusive since the CPI was 

negatively associated with chronic pain (β = - 0.06). Furthermore, the authors mentioned that 
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chronic participants were more likely to have reported at baseline, higher levels of GCPS, 

depression, nonspecific physical symptoms, limitations and pain intensity than the nonchronic 

group. The authors, however, did not provide any of these results. In this study, the CPI was 

calculated as the mean of the patient’s report of current pain, worst pain in the last three months 

and mean pain in the last three months, multiplied by 100. The nonspecific physical symptoms 

instrument was used as a measured of the patient’s report of physical complaints in a variety of 

body areas. The GCPS was described as an index that combines the patient’s report of pain severity 

and pain-related impairment. 

 Phillips et al. (2001) conducted a 6-month prospective cohort study to assess the risk factors 

implicated in the transition from acute to chronic painful TMD, among 161 women and 72 men 

(61). Participants were recruited from the TMD Clinical Treatment Program at the University of 

Texas Southwestern Medical Center in Dallas. If they had never been diagnosed with TMD or had 

been diagnosed within less than 6 months of the initial evaluation, they were classified as acute 

subjects. The diagnosis was based on the RDC/TMD (47). At 6-month follow-up, subjects with 

CPI scores of less than 15 were considered to have nonchronic TMD, while subjects whose CPI 

score was 15 or above were considered to have chronic TMD. This study found that women and 

men who developed chronic TMD present statistically significant differences from those who do 

not develop chronic from their acute state. More specially, the crude analysis indicated from the 

women acute cohort, muscle disorders, mean limitations, CPI, GCPS moderate, depression, 

nonspecific physical symptoms noted at baseline were all more common among chronic than 

nonchronic participants at the 6 months of follow-up. From the men cohort, chronic TMD 

participants more frequently presented joint disorders, severe GCPS, higher mean limitations, and 

CPI than those with nonchronic pain at the 6-month follow-up. The CPI was measured the severity 
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of pain by averaging a patient’s report of current pain, worst pain and average pain in the last three 

months. While the GCPS combined the patient’s report of pain severity and pain-related 

impairment. Depression was assessed by using the BDI instrument. 

 Gatchel et al. (2006) conducted a 12-month cohort study where 63 individuals with acute 

painful TMD were recruited from the TMD Clinical Treatment Program at the University of Texas 

Southwestern Medical Center in Dallas (62). These participants were part of an ongoing RCT 

study assessing the treatment effectiveness of an early intervention for participants with 

acute painful TMD (63). The TMD diagnosis was established in accordance to the RDC/TMD 

criteria (47). Acute TMD subjects reported pain that lasted less than 6 months. BDI scores at 

baseline, 32 acute participants were classified as depressed and 31 as non-depressed. The phone-

interview was performed at 3, 6, 9 and 12 months after baseline, and the clinical examination was 

performed at 12 months. The means of CPI (P < 0.001) and masticatory function score evaluated 

with Median Particle Size (MPS) (P < 0.02) at 12-month follow-up were significantly lower than 

those at baseline, regardless of the study group as depressed or nondepressed. Only BDI at baseline 

increased the odds of persistent depression (Odds ratio [OR] = 1.1, P = 0.03). Also, the BDI 

significantly decreased for both groups from pre-intake to 12-month follow-up. 

 

Discussion 

This systematic review assessed eight publications evaluating clinical, psychological and 

demographic characteristics among acute orofacial pain or acute TMD and chronic painful TMD, 

as well as the contribution of these factors to the transition from acute for chronic painful TMD. 

Based on these studies, the following conclusions can be made. 

The implication of psychological factors in the increased risk for the transition from acute to 

chronic painful TMD has not yet been well established. The cohort studies showed in their crude 
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analysis that participants who developed chronic pain had higher mean scores of psychological 

status than those who did not (26, 60, 61). However, these studies did not find in the multivariable 

logistic regression analysis that psychological status predicted this transition (26, 60) after 6 

months of follow-up. This does not agree with the cohort studies that also demonstrated that 

psychological status increases the risk of chronic painful TMD (10, 12, 14-16), as well as 

contribute to its persistence (9). A probable reason for this inconsistency may be differences in 

study population, TMD groups, and chronic pain definition. For example, we found that in this 

systematic review that high psychological status was more common among chronic myofascial 

pain (57) and chronic TMJ (55). 

This review also appraised clinical characteristics that could contribute to the transition of 

the differences between acute and chronic painful TMD. Two cohort (26, 60) demonstrated that 

pain intensity (CPI) and myofascial pain contributed to increase the risk for the transition from 

acute to chronic painful TMD after a 6-month follow-up, regardless of GCPS and psychological 

factors. In these studies, chronic pain was defined as having a CPI greater or equal to 15. However, 

it was interesting to find current pain intensity did not differ between acute orofacial pain and 

chronic myofascial pain (57). 

 

Methodological issues and biases in the review process 

In this review, languages other than English, French, Spanish and Portuguese were not 

eligible, which may affect the validity of our results (121). Although a protocol has been 

implemented to identify the studies; some may have been inadvertently missed. Furthermore, like 

many reviews, a positive results bias - a type of publication bias - could also exist when authors 

are more likely to submit, or editors accept, positive rather than null (negative or inconclusive) 

results.  
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We noted major weaknesses in these studies reviewed that prevent any definitive conclusions 

on the factors implicated in the increase risk for the transition from acute to chronic painful TMD. 

None of these studies met all level I criteria. The percentage of STROBE criteria met among the 

eight studies included in Tables 5.1.2 to 5.1.5 was low with a percentage equal to 60%. The major 

potential problems influencing study results were: (i) recruiting patients from a center expert in 

the risk factor assessed (psychological center) may result in a selection bias, (ii) not appropriate 

statistical analysis used with adjusting for relevant confounders, (iii) poorly-described statistical 

analysis, and (iv) absence of sample size calculation. Certainly, these discrepancies may result 

because of the way of defining acute and chronic painful TMD. 

 

Future Research 

The new analytic studies need to follow the STROBE and CONSORT guidelines 

recommendations (120, 124). The methodological issues and inconsistencies indicate that more 

research is required to determine factors are involved in the transition from acute to chronic painful 

TMD, as well as its persistence. These studies will provide valid evidence for procedures intent to 

prevent this transition. 

 

Conclusion 

This systematic review appraised eight papers (two case-controls, one cross-sectional, one 

RCT and four prospective cohort studies). A qualitative review of the literature found insufficient 

evidence for the effect of demographic, clinical characteristics and psychological factors as 

primary risk factors implicated in the transition from acute to chronic painful TMD. 
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Abstract 

Although most cases of Temporomandibular Disorders (TMD) are mild and self-limiting, 

about one third of these patients will continue to suffer from moderate to severe levels of pain, 

disability, psychological distress and lower quality of life, independent of the treatment received. 

Thus, it is crucial to prevent painful TMD from becoming chronic, which is more difficult to 

manage. However, as stated by the National Institutes of Health (NIH) “we do not fully understand 

how acute progresses to chronic pain at any level, from molecular to behavioral”.  Our systematic 

review is in agreement with this previous NIH statement. The aim of this cross-sectional analysis 

was to identify the clinical, psychological, and comorbid factors among acute and chronic painful 

TMD. One hundred and eleven participants were recruited for this study. TMD diagnosis was 

established according to the RDC/TMD or DC/TMD; 22 and 89 where classified as acute and 

chronic painful TMD respectively. Our results showed that participants with chronic painful TMD 

were more likely to report headache located behind the eyes or inside the head (Odds ratio [OR] = 

4.14, P = 0.02), pain in the legs (OR= 9.05, P = 0.04) or neck (OR = 3.10, P = 0.03) than the acute 

cases. Participants presenting at least one painful comorbidity (OR = 3.35, P = 0.02), or those with 

more than one (OR = 1.49, 95%CI = 1.01-2.20, P = 0.04) were more likely to have chronic painful 

TMD. A borderline association was noted with worst pain intensity (P = 0.09). Psychological 

factors were not different between groups. Results indicate that headache and comorbidities should 

be considered as important risk factors implicated in the transition from acute to chronic painful 

TMD. 

 

Keywords:  

TMD, acute pain, chronic pain.  

 



 

61 
 

 

Introduction 

 

Temporomandibular disorder (TMD) is a term used to describe musculoskeletal conditions 

characterized by pain in the muscles of mastication and/or the temporomandibular joint (1). 

Approximately half to two-thirds of painful TMD patients seek professional care from dentists or 

physicians, but on average one third of these patients will continue to suffer from moderate to 

severe levels of pain, disability, psychological distress and lower quality of life, independent of 

the treatment received (12, 21-23, 27). 

Thus, it is crucial to prevent painful TMD from becoming chronic, which is more difficult 

to manage. However, as stated by the National Institutes of Health (NIH) “we do not fully 

understand how acute progresses to chronic pain at any level, from molecular to behavioral” (25). 

Therefore, it is of great urgency to identify the risk factors of the transition and persistence of 

painful TMD, and hence develop strategies to prevent this transition. 

Many risk factors have been suggested to contribute to the onset and persistence of painful 

TMD; psychological factors, oral habits and comorbidities (9, 12, 18, 90). From the many 

psychological factors, anxiety appears to be more often associated with acute painful TMD (54), 

whereas stress and depression, with chronic painful TMD (57). Others, and us (9, 10, 12, 13, 18, 

125-127), have demonstrated that trauma and comorbidities are associated with chronic painful 

TMD.  

 Our systematic review is in agreement with this previous statement from the NIH. Our 

review only found eight articles that compare acute with chronic painful TMD, or that assessed 

the risk factors related to this transition. Multivariable logistic regression analyses demonstrated 

that muscle disorders and pain intensity contributed to the transition from acute to chronic pain. 
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Major weaknesses found in these studies preclude any definitive conclusion of the risk factors 

implicated in the transition from acute to chronic painful TMD. 

Therefore, we initiated the Acute to Chronic TMD Transition (ACTION) project in 2014 

with the overall goal to identify the risk factors in the transition from acute to chronic painful 

TMD, as well as its persistence. Thus, the purposes of this cross-sectional analysis were to compare 

the baseline characteristics between acute and chronic painful TMD participants. More 

specifically, the primary aim is to identify the clinical, psychological, and comorbid factors among 

acute and chronic painful TMD. 

 

Methods 

 

Study population 

 

This clinically based cross-sectional study is the first part of an ongoing 6-month prospective 

cohort study and was approved by the McGill Institutional Review Board in Montreal, Canada 

(approval number: A12-M113-14A) and by the Dental Specialists Group in Ottawa, Ontario 

(approval number: 240-400). 

Eligible participants with acute or chronic painful TMD were recruited from the Jewish 

General Hospital (JGH) general dental clinic, the Faculty of Dentistry of McGill University oral 

diagnosis (OD) clinic and the Dental Specialists Group TMD-specialized clinic, between August 

2015 and July 2016. Painful TMD participants were eligible for this study if they were between 

18 and 80 years of age, and received a diagnosis of painful TMD (muscle and/or joint pain) in 

accordance with the Research Diagnostic Criteria for Temporomandibular Disorders (RDC/TMD) 

or Diagnostic Criteria for Temporomandibular Disorders (DC/TMD). Participants who had 

another orofacial pain, no access to a telephone, and those who were unable to provide informed 

consent, or not capable speak French or English were excluded. 
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A total of 137 patients were informed about the TMD study. From these, 4 refused to 

participate (lack of time and distress) and 22 were not eligible (pain other than TMD, language 

issue and over 80 years old). Because of ethical consideration, we were not able to collect more 

details from the patients who refused to participate.  

All 111 possible participants were invited to complete a TMD pain screening instrument 

(40). These 111 participants had a positive screening which confirmed the presence of their TMD 

pain. Afterwards, participants received a clinical examination by Drs. Mervyn Gornitsky (MG) 

(JGH), Ana Velly (AV) (JGH), Zovinar Der Khatchadourian (ZK) (McGill University) and Sherif 

Elsaraj (SE) (The Dental Specialists Group) to confirm the diagnosis of painful TMD. The TMD 

diagnosis was established according to the RDC/TMD (47) or DC/TMD (48).  

Twenty-two participants (20%) were classified as acute painful TMD cases because they 

reported a history of pain for less than three months, while 89 (80%) were classified as chronic 

painful TMD cases since they reported to have painful TMD for at least 3 months. Our decision to 

classify acute and chronic painful TMD is supported by the International Association for the Study 

of Pain (IASP) which defined chronic pain as “pain without apparent biological value that has 

persisted beyond normal tissue healing time, which in the absence of other criteria, is taken to be 

3 months” (109, 110). Croft et al. (2010), in reference to the 3-month period, confirmed that “this 

time reflects the most widely accepted time period” (111).  

Furthermore, we also decided to classify the chronic painful TMD participants in: (i) 

subchronic painful TMD cases if they presented pain lasting at least 3 months but less than 6 

months, and (ii) chronic cases if they presented pain lasting at least 6 months.  
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Assessment  

 

The DC/TMD instrument was used to assess pain intensity and headache. We assessed the 

presence of comorbidities (e.g. chest pain, back pain) using both, a questionnaire and a pain 

diagram. The DC/TMD contained several instruments such as TMD Pain Screener, Generalized 

Anxiety Disorders (GAD-7) and Patient Health Questionnaire (PHQ-8). 

 

TMD pain screening instrument 

  

 In this study, we evaluated the presence of TMD pain among the acute and chronic painful 

TMD cases by using a TMD screening instrument. This instrument was developed by Gonzalez et 

al. (2011) (40) and reported an excellent sensitivity (99%) and specificity (97%).  

 

Headache and painful comorbidities  

 

We assessed headache using the DC instrument and six painful comorbidities using a 

questionnaire and a pain diagram: pain in arms, legs, chest, neck, back and abdomen. 

 

Psychological variables 

 

Psychological variables assessed were anxiety and depression. GAD-7 and PHQ-8 were 

used to measure anxiety and depression, respectively. GAD-7 (sensitivity/specificity= 0.89/0.82, 

Cronbach's (α) = 0.92) and PHQ-8 (sensitivity/specificity= 0.88/0.88, Cronbach's (α) = 0.86-0.89) 

have a good validity and internal consistency (112-117). The scoring cut-offs for the GAD-7 and 

PHQ-8 questionnaires assessing anxiety and depression respectively were: 0-4 indicates that a 

person is not anxious or depressed, 5-9 indicates mild, 10-14 moderate, 15–27 indicates severe 

anxious or depressed. 
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Sociodemographic status  

 

The two sociodemographic factors that were investigated in this study were: age and 

gender. 

 

 Statistical analyses  

 Descriptive analyses were performed to assess the clinical characteristics, comorbidities, 

psychological factors and demographics of the study sample. Student’s t-test, and ANOVA were 

used to compare the continuous variables (e.g., age, pain intensity, number of comorbidities) 

between study groups. Chi-square test was used to compare the categorical or binary variables 

between groups (e.g. gender, headache, type of headache). 

For the primary analysis, the dependent variable was binary: (0) acute painful TMD (painful 

TMD < 3 months) versus (1) chronic painful (painful TMD ≥ 3 months). Univariate and 

multivariable logistic regression analyses were used to assess the clinical characteristics, 

comorbidities, psychological factors more commonly noted in the chronic group in comparison to 

the acute cases. All analyses tested a null hypothesis of no statistical relationship between the 

independent and dependent variables of interest at α = 0.05 significance. The odds ratio (OR) and 

95% confidence intervals (CI) for each factor were estimated. All analyses were performed using 

the statistical software package SAS (version 9.4; SAS Institute Inc., Cary, NC, USA), with the 

significance level for type I error set at the 0.05 level. 

We also performed a secondary analysis to evaluate the characteristics among acute, 

subchronic and persistent chronic painful TMD. For these secondary analyses, we created three 

dependent variables: (i) acute painful TMD (painful TMD < 3 months) (0) versus subchronic 

painful TMD ≥ 3 months and < 6 months (1), (ii) acute painful TMD (0) versus persistent chronic 

painful TMD (> 6 months) (1), and (iii) subchronic painful TMD (0) versus persistent chronic 
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painful TMD (1). Univariate and multivariable logistic regression analyses were also applied to 

evaluate the odds of these characteristics among these groups. The ORs and their 95% CI were 

also calculated. 

Our sample size calculation was based on Gatchel et al. (1996) study (54). Based on the 

prevalence of the risk factors between the study groups noted in this study, a sample size of 100 

patients will be sufficient to provide a power of 80%. For this estimation, we considered alpha 

equal to 5%. 

 

Results 

 

Description of population 

 

A total of 137 patients presenting with painful TMD were invited to participate and 4 refused 

to participate (97% participation rate). The main reasons given for non-participation were due to 

the lack of time and distress. Of the 133 patients, 16 were excluded because they had orofacial 

pain other than TMD (eg. pain of dental origin), 3 were over 80-year-old and 3 were not able to 

communicate in English or French. From the 111 participants, 22 had acute painful TMD for less 

than 3 months. Eighty-nine presented with a painful condition for at least 3 months and were 

classified as chronic cases. Amongst these 89 participants, 19 were classified in the subchronic 

painful TMD group (TMD pain ≥ 3 months and < 6 months) and 70 had persistent chronic painful 

TMD group (TMD pain ≥ 6 months). The mean duration of painful TMD among acute participants 

was 1.13 months (0.25 to 2 months), while the corresponding duration for chronic participants was 

59.75 months (3 to 600 months). Most of the 111 participants from the acute (77.3%) or chronic 

painful TMD groups (79.8%, P = 0.80) were females, with a mean age of 43.68 (SD = 18.33) and 

44.44 (SD = 15.89, P = 0.85), respectively. All participants received a primary diagnosis of muscle 

pain (e.g. myalgia or myofascial pain). The most common treatment used by participants was 
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analgesics prescription (acute = 36.4%, chronic = 49.4%, P = 0.27), followed by splint therapy 

(acute = 9.1%, chronic = 20.22%, P = 0.35).  

 

Figure 5.2.1. Patients’ enrolment flowchart 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Patients approached (n= 137) 

Refused to participate (n= 4) 

Not eligible (n= 22) 

JGH (n=74) Faculty of Dentistry, McGill University (n=19) Ottawa Specialists Group (n= 18) 

Analysed (n= 111) 

C
u

rr
en

t 
st

u
d

y 
P

ro
sp

ec
ti

ve
 s

tu
d

y 

 

Chronic painful 

TMD (n= 89) 

Acute painful 

TMD (n= 22) 

Baseline cross-sectional 

First follow-up 

Second follow-up 

3-month cohort 

6-month cohort 



 

68 
 

 

Headache 

Table 5.2.1 shows the distribution and odds of headache among acute and chronic painful 

TMD participants. Headache was more common among participants experiencing chronic painful 

TMD (71.9 %) compared to acute painful TMD (54.6 %). Our regression analysis showed that 

chronic painful TMD participants were more likely to present headache than the acute TMD group, 

but the odds ratio was not significant (OR = 2.13, 95%CI = 0.82-5.56, P = 0.12). As the confidence 

intervals suggested that chronic painful TMD participants present a greater likelihood to present a 

headache, we decided to evaluate if the odds were modified by any type of a specific headache site 

assessed by the DC/TMD instrument.  

 

 

Our results showed that participants with chronic painful TMD were more likely to report 

headache located behind the eyes or inside the head (OR = 3.84, P = 0.03) than the acute cases. 

This association was strong and remained significant when the model was adjusted by age and 

Table 5.2.1. Crude and adjusted OR and 95% CI assessing headache questions in acute and 

chronic painful TMD 

Questions 
Acute 

n (%) 

Chronic 

n (%) 

OR (95% CI) 

Crude a Multivariable b 

Headache in 

temple area 

No 14 (63.64%) 44 (49.44%) 1 (reference) 1 (reference) 

Yes 8 (36.36%) 45 (50.56%) 1.79 (0.68-4.69) 1.79 (0.68-4.73) 

Headache in front 

of the head 

No 17 (77.27%) 54 (60.67%) 1 (reference) 1 (reference) 

Yes 5 (22.73%) 35 (39.33%) 2.20 (0.75-6.52) 2.27 (0.78-6.78) 

Headache on top 

of the head 

No 19 (86.39%) 69 (77.53%) 1 (reference) 1 (reference) 

Yes 3 (13.64%) 20 (22.47%) 1.84 (0.49-6.84) 1.85 (0.50-6.93) 

Headache on back 

of the head 

No 22 (100%) 62 (69.66%) 
Not included 

Yes 0 (0%) 27 (30.34%) 

Headache behind 

eyes or inside the 

head 

No 18 (81.82%) 48 (53.93%) 1 (reference) 1 (reference) 

Yes 4 (18.18%) 41 (46.07%) 3.84 (1.20-12.27) * 4.14 (1.26-13.57) * 

Abbreviations: OR = Odds Ratio, CI = Confidence Interval.  

Note: a Simple logistic regression analysis, b Multivariable logistic regression analysis including age 

and gender. 

* P = 0.02 
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gender (OR = 4.14, P = 0.02). When we performed the secondary analysis, the magnitude of the 

odds ratio for headache behind the eyes or inside the head was similar for persistent chronic (OR 

= 4.32, P = 0.02) and subchronic painful TMD (OR = 3.77, P = 0.10) groups. The magnitude of 

the latter odds ratio remained moderate, but not significant.  

 

Other pain conditions 

 Table 5.2.2 shows the crude and adjusted analysis assessing the association between painful 

comorbidities and painful TMD. Our crude (OR = 3.15, 95%CI = 1.20-8.22, P = 0.02) and 

multivariable logistic model adjusted by age and gender showed that participants presenting at 

least one painful comorbidity were more likely to have chronic painful TMD than acute 

(OR = 3.35, 95%CI = 1.23-9.13, P = 0.02).  In addition, number of comorbidities increased the 

chance to have chronic painful TMD (OR = 1.46, 95%CI = 1.00-2.13, P = 0.048) when compared 

to acute cases. This result remained significant regardless of participants age and gender (OR = 

1.49, 95%CI = 1.01-2.20, P = 0.04). Among the painful comorbidities, participants with pain in 

the legs (OR = 8.33, P = 0.02) or neck (OR = 3.06, P = 0.03) had a greater likelihood to have 

chronic painful than the acute cases. These associations remained significantly associated with 

chronic painful TMD, independent of participants age and gender (ORlegs 9.05, P = 0.04; 

ORneck = 3.10, P = 0.03). Furthermore, we found that pain in the legs was strongly related to 

persistent chronic painful TMD (n = 20, 29%, OR = 10.89, 95%CI: 1.30-91.42, P = 0.03). The 

odds ratio assessing the association with neck pain (n = 38, 55.1%, OR = 3.45, 95%CI: 1.18-10.06, 

P = 0.02) was similar to the previous odds ratio including all participants with chronic painful 

TMD. Furthermore, subchronic painful TMD participants have higher odds of pain in the neck 

(n = 9, 47.37%, OR = 2.22, 9%CI: 0.59-8.32, P > 0.05) and legs (n = 5, 26.3%, OR = 6.72, 95%CI: 

0.69-65.25, P > 0.05) when compared to acute participants. However, this statement may need 
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additional investigation to further support our claim since these results are not statistically 

significant and the sample size was very small. 

 

Table 5.2.2. Crude and adjusted OR and 95% CI assessing painful comorbidities in acute and 

chronic painful TMD 

Painful 

comorbidities 

Acute 

n (%) 

Chronic 

n (%) 

OR (95% CI) 

Crude a Multivariable b 

Pain in 

arms 

No 20 (90.91) 73 (82.02%) 1 (reference) 1 (reference) 

Yes 2 (9.09%) 16 (17.98%) 2.19 (0.46-10.34) 2.23 (0.46-10.80) 

Pain in 

legs 

No 21 (95.45%) 63 (71.59%) 1 (reference) 1 (reference) 

Yes 1 (4.55%) 25 (28.41%) 8.33 (1.06-65.31) * 9.05 (1.12-72.94) ** 

Pain in 

chest 

No 21 (95.45%) 82 (92.13%) 1 (reference) 1 (reference) 

Yes 1 (4.55%) 7 (7.87%) 1.79 (0.21-15.38) 1.77 (0.20-15.49) 

Pain in 

neck 

No 16 (72.73%) 41 (46.59%) 1 (reference) 1 (reference) 

Yes 6 (27.27%) 47 (53.41%) 3.06 (1.09-8.54) *** 3.10 (1.10-8.78) *** 

Pain in 

back 

No 16 (72.73%) 46 (52.27%) 1 (reference) 1 (reference) 

Yes 6 (27.27%) 42 (47.73%) 2.43 (0.87-6.80) 2.44 (0.87-6.88) 

Pain in 

abdomen 

No 19 (86.36%) 74 (84.09%) 1 (reference) 1 (reference) 

Yes 3 (13.64%) 14 (15.91%) 1.20 (0.31-4.60) 1.22 (0.31-4.79) 

a Simple logistic regression analysis, b Multivariable model including age and gender 

OR = Odds Ratio, CI = Confidence Interval 

* P = 0.02, **P = 0.04, *** P = 0.03 

 

Pain intensity  

 The characteristic pain intensity of acute participants was 53.18 (SD = 20.84), and chronic 

cases was 58.35 (SD = 19.77, P = 0.28). Furthermore, figure 5.2.2 illustrates the different 

classifications of pain intensity between groups (acute and chronic painful TMD). These are 

present, worst and average pain. A borderline difference was found between the mean of worst 

pain intensity in chronic compared to acute; (between groups difference = 0.89, 95%CI = 0.14-

1.93, P = 0.09). Interestingly, in the three groups analysis, the mean of the worst pain intensity (0-

10 NRS) was only significantly higher in the subchronic painful TMD group (mean = 8.15, 95%CI 
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= 7.16-9.15) than the acute group (P = 0.03). Participants with persistent chronic cases (mean = 

7.36, 95%CI = 6.83-7.87) presented a less severe pain intensity than the subchronic group, and no 

statistically significant difference was observed (P = 0.16).  

 

 

 

Psychological variables  

Figures 5.2.3 and 5.2.4, show the distribution of anxiety and depression between participants, 

respectively. Participants with chronic painful TMD did not present a greater likelihood of mild 

(OR = 0.93, 95%CI = 0.30-2.88), moderate (OR = 1.05, 95%CI = 0.20-5.61, P = 1) or severe 

anxiety (OR = 0.76, 95%CI = 0.20-2.82, P = 0.73), in comparison to the acute participants. Due 

to the similarity of these odds, we combined the mild, moderate and severe categories together. As 

expected, a similar distribution on mild to severe anxiety was noted between participants with 

chronic pain (n = 46, 51.7%) and acute participants (n = 12, 54.6%, P = 0.81) (Table 5.2.3).  
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Figure 5.2.4 shows that participants with acute or chronic painful TMD more frequently 

reported no depression or mild-moderate depression. The crude logistic regression analyses 

showed that mild (OR = 1.70, 95%CI = 0.50-5.85, P = 0.71), moderate depression (OR = 2.32, 

95%CI = 0.47-11.51, P = 0.42), and severe depression (OR = 1.03, 95%CI = 0.25-4.32, P = 0.56), 

were not associated with chronic painful TMD. Based on the magnitude of the OR, we combined 

the mild and moderate categories together. As expected, these logistic regression analyses showed 

again that depression was not related to chronic painful TMD when compared to acute cases (Table 

5.2.3).  

 

Screening items  

 The likelihood to respond to TMD pain screening questionnaire (40) was similar between 

study groups (Table 5.2.4). Greater differences were found on the frequency of jaw habits and jaw 

activities, even though none of these analyses were statistically significant. Acute cases (72.7%) 

reported more frequent pain related to jaw activities such as talking, kissing or yawning than the 

Table 5.2.3. Crude and adjusted OR and 95% CI assessing psychological variables in acute and 

chronic painful TMD 

Questions Level 
Acute 

n (%) 

Chronic 

n (%) 

OR (95% CI) 

Crude a Multivariable b 

Anxiety 

No < 5 
10 

(45.45%) 

43 

(48.31%) 
1 (reference) 1 (reference) 

Mild - 

severe 
≥ 5 

12 

(54.55%) 

46 

(51.69%) 
0.89 (0.35-2.27) 0.89 (0.35-2.26) 

Depression 

No < 5 
13 

(59.09%) 

42 

(47.19%) 
1 (reference) 1 (reference) 

Mild - 

Moderate 

≥ 5 –  

< 15 
6 (27.27%) 

37 

(41.57%) 
1.91 (0.66-5.53) 1.93 (0.66-5.60) 

Severe ≥ 15 3 (13.64%) 
10 

(11.24%) 
1.03 (0.25-4.32) 1.04 (0.24-4.46) 

a Simple logistic regression analysis, b Multivariable model including age and gender 

OR = Odds Ratio, CI = Confidence Interval 
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chronic cases (56.2%, P = 0.16). Jaw habits such as holding teeth together or chewing gum were 

more frequently reported in chronic cases (69.3%) compared to acute (54.6%, P = 0.18). Similar 

magnitude of effect was found in the clinical variables (Table 5.2.4) after adjusting them by age 

and gender. 

 

Table 5.2.4. Crude and adjusted OR and 95% CI assessing screening questions in acute 

and chronic painful TMD 

Questions* 
Acute 

n (%) 

Chronic 

n (%) 

OR (95% CI) 

Crude a Multivariable b 

How long 
Inter 10 (45.45%) 31 (34.83%) 1 (reference) 1 (reference) 

Cont 12 (54.55%) 58 (65.17%) 1.56 (0.61-4.02) 1.56 (0.61-4.02) 

Stiffness 
No 6 (27.27%) 17 (19.10%) 1 (reference) 1 (reference) 

Yes 16 (72.73%) 72 (80.90%) 1.59 (0.54-4.66) 1.64 (0.55-4.87) 

Chewing 
No 6 (27.27%) 29 (32.58%) 1 (reference) 1 (reference) 

Yes 16 (72.73%) 60 (67.42%) 0.78 (0.28-2.19) 0.78 (0.28-2.22) 

Open 

mouth 

No 5 (22.73%) 27 (30.68%) 1 (reference) 1 (reference) 

Yes 17 (77.27%) 61 (69.32%) 0.67 (0.22-1.98) 0.68 (0.22-2.05) 

Jaw habits 
No 10 (45.45%) 27 (30.68%) 1 (reference) 1 (reference) 

Yes 12 (54.55%) 61 (69.32%) 1.88 (0.73-4.89) 1.90 (0.73-4.95) 

Jaw 

activities 

No 6 (27.27%) 39 (43.82%) 1 (reference) 1 (reference) 

Yes 16 (72.73%) 50 (56.18%) 0.48 (0.17-1.34) 0.48 (0.17-1.34) 

*The questions are described in Gonzalez el al., (2011) (40), Inter = intermittent, Cont = Continuous. 
a Simple logistic regression analysis, 

b Multivariable model including age and gender. 

OR = Odds Ratio, CI = Confidence Interval. 

 

Discussion  

 

Results of this baseline cross-sectional study showed that participants with chronic painful 

TMD were more likely to have headaches and painful comorbidities than the acute participants. 

The odds ratios remained significant regardless of participants’ age or gender. These results 

suggest that these factors increase the risk of transition from acute to chronic painful TMD.   
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In our previous study, comorbidities were associated with the onset of chronic pain, defined 

as the onset of clinically significant pain (19, 68). In the current study, chronic painful TMD 

participants were also more likely to have a larger number of painful comorbidities, pain in legs 

and neck. Likewise, several studies (9, 88) also found that individuals with chronic painful TMD 

had an increased risk of comorbidities (82).  

A borderline statistically significant difference, however, was found between the worst pain 

intensity and study groups. This result in part, is in agreement with our previous study that also 

showed that worst pain intensity was related to the onset and persistence of more severe pain (19).  

Depression and anxiety were not significantly associated with acute and chronic painful 

TMD. This is not in agreement with Gatchel et al. (1996) and Phillips et al. (2001) who showed 

that the distribution of psychological factors was statistically significant different between acute 

and chronic painful TMD. 

Using the TMD pain screening instrument, we observed notable differences in chronic 

painful TMD participants experiencing jaw habits such clenching or chewing gum compared to 

the acute cases. Our results show that the acute painful TMD participants reported more frequent 

pain related to jaw activities such as talking, kissing or yawning than the chronic cases. This 

finding has a similar trend with previous works (9, 13) which showed a statically significant 

association between clenching only and chronic myofascial pain patients. A possible reason as to 

why our results were not as significant, was due to a low sample size.  

The findings of this study should be interpreted in the context of its limitations. First, the 

classification of acute and chronic TMD was based on participants’ memory about the duration of 

pain condition.  In order to avoid the information (misclassification) bias, we followed the IASP 

to classify chronic pain, which suggested 3-month or more (109, 110). Second, in this study, to 
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collect the information from participants; we used a self-report method. This method may have 

some disadvantages such as exaggeration; respondents may be too embarrassed to reveal private 

details or may also forget pertinent details. Third, the sample size was not large enough to assess 

all factors. The power analysis (80%) for the current study was based on Gatchel et al. (1996) (54). 

However, our results found a lower difference in the risk factors prevalence than that noted by 

Gatchel et al. (1996) (54), which decreased the power of the current study. However, this current 

cross-section study is only the first analysis of the ACTION project. This is an ongoing project 

and more participants have been enrolled in the study, since these analyses were performed. 

We followed the definition of chronic pain “3-month” that is stated by the IASP in order 

to classify our chronic TMD subjects. Based on the IASP chronic pain has been classified as “pain 

without apparent biological value that has persisted beyond normal tissue healing time, which in 

the absence of other criteria, is taken to be 3 months” (109, 110). The magnitude of the odds ratio 

from persistent (≥ 6 months) and subchronic painful TMD (≥ 3 months and < 6 months) analyses 

were close, suggesting that our decision to follow IASP recommendation of the cut-off at 3-months 

is appropriate. Furthermore, our secondary analysis suggests that by including participants with 

less than 6 months in the acute painful TMD group may underestimate the effect assessed, since 

subchronic participants appear to be more similar to the persistent chronic participants than those 

in the acute (< 3 months). However, a large sample size is necessary to appropriately perform the 

subchronic and persistent painful TMD analyses. 

To summarize, our study consisted of 20% acute and 80% chronic painful TMD patients. 

Headache behind the eyes or inside the head, pain in the legs, and pain in the neck were more 

significantly associated with chronic painful TMD than acute. Understanding the relationship 

between acute and chronic painful TMD using a prospective cohort study design will provide a 
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better insight to broaden the knowledge of the risk factors implicated in the transition from acute 

to chronic painful TMD.   
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CHAPTER 6. DICUSSION 

 

 This section will discuss, some methodological considerations, strengths and limitations of 

this project. The overall aim of this cross-sectional study was to investigate the factors that can be 

used to differentiate acute and chronic painful TMD. More specifically, we aimed to investigate 

the clinical, psychological and comorbidities that are associated with acute and chronic painful 

TMD.  

 

6.1 Summary of the systematic review results 

 

 The cohort studies demonstrated that muscle disorders and pain intensity contributed to the 

transition from acute to chronic painful TMD. Psychological factors were more common among 

chronic in comparison to acute participants, but these factors do not increase the transition risk. 

Due to the small number of cohort studies and their study methodology weaknesses, there is 

insufficient evidence of risk factors implicated in the transition from acute to chronic painful TMD. 

 

6.2 Summary of the project results 

 

In this cross-sectional study we approached 137 patients presenting with painful TMD. Of 

them, 4 refused to participate (97% participation rate). The main reasons given for non-

participation were due to the lack of time and distress. Of the 133 patients, 16 were excluded 

because they had orofacial pain other than TMD (e.g. pain of dental origin), 3 were over 80-year-

old and 3 were not able to communicate in English or French.  

From the 111 participants, 22 had acute painful TMD for less than 3 months. Eighty-nine 

presented with a painful condition for at least 3 months and were classified as chronic cases. 

Amongst these 89 participants, 19 were classified in the subchronic painful TMD group (TMD 
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pain ≥ 3 months and < 6 months) and 70 had persistent chronic painful TMD group (TMD pain ≥ 

6 months).  

Most of the 111 participants from the acute (77.3%) or chronic painful TMD groups (79.8%, 

P = 0.80) were females, with a mean age of 43.68 (SD = 18.33) and 44.44 (SD = 15.89, P = 0.85), 

respectively. All participants received a primary diagnosis of muscle pain (e.g. myalgia or 

myofascial pain). The most common treatment used by participants was analgesics prescription 

(acute = 36.4%, chronic = 49.4%, P = 0.27), followed by splint therapy (acute = 9.1%, 

chronic = 20.22%, P = 0.35). 

 

6.2.1 Clinical variables and pain intensity associated with acute and chronic painful TMD 

 

This baseline cross-sectional study assessed a wide range of variables among recruited 

participants. The screening instruments used in our study were designed to identify patients 

suffering from painful TMD. Therefore, we did not expect to find a significant difference between 

acute and chronic painful TMD groups. However, we observed notable differences in chronic 

painful TMD patients experiencing jaw habit such clenching or chewing gum compared to the 

acute group. Our results show that the acute painful TMD participants reported more frequent pain 

related to jaw activities such as talking, kissing or yawning than the chronic cases. This finding 

has a similar trend with our previous work by Velly et al., (2003) which showed a statically 

significant association between clenching only and chronic myofascial pain patients. A possible 

reason as to why our results were not as significant, was due to a low sample size.   

Headache was more common among participants experiencing chronic painful TMD (71.9 

%) compared to acute painful TMD (54.6 %). Our regression analysis showed that chronic painful 

TMD participants were more likely to present headache than the acute TMD group, but the odds 

ratio was not significant. Our results showed that participants with chronic painful TMD were 
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more likely to report headache located behind the eyes or inside the head than the acute cases. This 

association was strong and remained significant when the model was adjusted by age and gender. 

 

6.2.2 Psychological factors associated with painful TMD 

 

Depression and anxiety were not significantly associated with acute and chronic painful 

TMD. This is in agreement with another study (55) which did not find an association with neither 

depression nor anxiety. The limitation of the referenced study was that the sample size recruited 

was too small (n = 22) which could not help to present a power of analysis. On the other hands, 

Phillips et al. (2001) showed in their study that chronic TMD patients had significantly more 

anxiety compared to nonchronic TMD patients. Perhaps having a larger sample size may cause a 

different trend to be observed. 

 

6.2.3 Comorbidities associated with painful TMD 

 

Our current cross-sectional study demonstrated that patients with comorbidities presented in 

the chronic group more than the acute. Among different comorbidities assessed, pain in legs and 

pain in neck were significantly associated with acute and chronic painful TMD. The ORs of these 

two aforementioned comorbidities increased after adjusting them by age and gender (OR = 9.05 

and OR = 3.10, respectively). Likewise, a case-control study also found a significant association 

between neck pain and painful TMD, with an OR estimate equal to 8.0 (82). This is consistent 

with our findings.  
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6.3 Methodological Considerations 

 

6.3.1 Bias 

 

 Bias is any systematic error in any epidemiological study, which can result in incorrect 

estimation of association between the exposure and the disease. In order to maintain the validity 

investigators should keep in mind the selection of participants, measurement of variables, outcome 

and statistical analyses. Types of biases expected to occur in a cross-sectional study are detailed 

below: 

 

6.3.1.1 Selection bias 

  Selection bias refers to any error that arises in the process of identifying the study 

populations (28). In this cross-sectional study participants were identified from three different 

locations in order to decrease the chance of selection bias. 

 

6.3.1.2 Information bias 

Information bias is a systematic error in the measurement or classification of participants 

in a study (28). To control information bias in our cross-sectional study, information on factors 

and health conditions (outcomes), is often obtained at the same time-point using validated 

questionnaires. Adopting standardised and validated methods and using objective measures can 

help avoid information inaccuracies or biases.  

We followed the definition of chronic pain “3-month” that is stated by the IASP in order 

to classify our chronic TMD subjects. Based on the IASP chronic pain has been classified as “pain 

without apparent biological value that has persisted beyond normal tissue healing time, which in 

the absence of other criteria, is taken to be 3 months” (109, 110). The magnitude of the odds ratio 

from persistent (≥ 6 months) and subchronic painful TMD (≥ 3 months and < 6 months) analyses 
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were close, suggesting that our decision to follow IASP recommendation of the cut-off at 3-months 

is appropriate. Furthermore, our secondary analysis suggests that by including participants with 

less than 6 months in the acute painful TMD group may underestimate the effect assessed, since 

subchronic participants appear to be more similar to the persistent chronic participants than those 

in the acute (< 3 months). However, a large sample size is necessary to appropriately perform the 

subchronic and persistent painful TMD analyses. 

 

6.3.1.3 Bias due to confounding 

  A situation in which a measure of association or relationship between exposure and 

outcome is distorted by the presence of another variable. Positive confounding (when the observed 

association is biased away from the null) and negative confounding (when the observed association 

is biased toward the null) both occur. In our study both age and gender are considered to be 

confounders. Different methods can be used to control confounding such as selecting participants 

of similar age group, gender or others. Also, it can be controlled in the analytic stage of the study 

by adjusting cofounders. 

 

6.4 Strengths 

Overall, this cross-sectional study has many strengths: (1) All instruments used in the study 

were validated, (2) Calibrated examiners recruited all participants, which reduced the chance of 

information bias, (3) Participants received a full clinical examination and treatment for their TMD 

pain by a TMD specialist, (4) We performed a series of multivariable analyses adjusting for 

potential confounders, and lastly (5) This project was the first step of a large prospective cohort 

study.  
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6.5 Limitations 

The findings of this study should be interpreted in the context of its limitations. First, the 

classification of acute and chronic painful TMD has been used differently among researchers. In 

order to avoid the information (misclassification) bias, we followed the IASP to classify chronic 

pain, which suggested 3-month or more. Second, in this study, to collect the information from 

participants; we used a self-report method. This method may have some disadvantages such as 

exaggeration; respondents may be too embarrassed to reveal private details or may also forget 

pertinent details. Third, the sample size was not large enough to assess all factors. The power 

analysis (80%) for the current study was based on Gatchel et al. (1996) (54). However, our results 

found a lower difference in the risk factors prevalence than that noted by Gatchel et al. (1996) 

(54), which decreased the power of the current study. However, this current cross-section study is 

only the first analysis of the ACTION project. This is an ongoing project and more participants 

have been enrolled in the study, since these analyses were performed. 
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7. CHAPTER 7. CONCLUSION 

 

The following conclusions can be drawn from the results of our thesis: 

 

1) Our review only found eight articles that compare acute with chronic painful TMD, or that 

assessed the risk factors related to this transition. Multivariable logistic regression analyses 

demonstrated that muscle disorders and pain intensity contributed to the transition from acute to 

chronic pain. However, major weaknesses found in these studies preclude any definitive 

conclusion of the risk factors implicated in the transition from acute to chronic painful TMD, which 

is in agreement with the NIH statement (25).  

 

2) It was alarming to find that 80% presented painful TMD for more than 6 months.  As expected 

females were more prevalent than males in the study sample.  

 

3) Our results showed that participants with headache behind the eyes or inside the head, pain in 

the legs, or pain in the neck were more likely to present chronic painful TMD than acute. These 

associations were not modified by participant’s age or gender. These results suggest that these 

factors are relevant risk factors implicated in the transition from acute to chronic painful TMD.  
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