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ABSTRACT 

Background: Temporomandibular disorders (TMD) encompass neuromusculoskeletal 

conditions affecting the temporomandibular joint (TMJ) and surrounding orofacial 

structures, particularly the muscles of mastication. Despite numerous treatment 

options, there is a dearth of evidence-based conservative interventions. This 

systematic review aims to evaluate the level of evidence for conservative TMD 

interventions to inform clinical practice guidelines. 

Methods: A systematic search was conducted across databases including CINAHL, 

Cochrane Library, Medline, PubMed, ScienceDirect, Scopus, and Web of Science, 

supplemented by a hand search. The final search was completed on June 2022 and 

a supplementary search was performed in March 2023. Inclusion criteria 

encompassed studies evaluating conservative therapies for TMD in human subjects, 

while exclusion criteria included non-English studies, unavailable full texts, and studies 

not focused on conservative treatments. Risk of bias was assessed using the PEDro 

scale for RCTs, the Newcastle-Ottawa scale (NOS) for NRCTs, and the Liddle scale 

for case reports and series. Data were synthesized qualitatively. This review was 

registered in PROSPERO (CRD42023409560). 

Results: From 4,148 records, 789 duplicates and 3 retracted articles were removed. 

Title screening excluded 3,141 articles, abstract screening excluded 172 articles, and 

full-text screening excluded 9 articles, leaving 31 eligible articles. An additional study 

identified through a hand search brought the total to 32, comprising 19 RCTs, 10 

NRCTs, 1 case report, and 2 case series. The interventions evaluated included dry 

needling, exercise, physical therapy, ischemic compression, 

manipulation/mobilisation, and manual therapy. Strong evidence supports the 

effectiveness of dry needling, while moderate evidence was found for exercise, 

manual therapy, and multimodal interventions, such as cervical spine manipulation 

combined with other therapies. Limited evidence supports thoracic spine manipulation, 

myofascial techniques, physical therapy, and proprioceptive neuromuscular 

facilitation. 

Conclusion: These findings highlight the potential benefits of conservative therapies in 

TMD management. Clinicians should prioritize dry needling, exercise, and manual 
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therapy, particularly in combination with other modalities, to optimize patient 

outcomes. Researchers should focus on conducting high-quality RCTs with 

standardized protocols and larger sample sizes to strengthen the evidence base, 

particularly for under-researched interventions such as thoracic spine manipulation 

and proprioceptive neuromuscular facilitation. Policymakers should consider 

integrating the strongest evidence-based interventions into clinical guidelines to 

improve accessibility and standardization of conservative TMD treatments. 

Funding: This research received no external funding. 

Keywords: TMD, temporomandibular joint, conservative therapy, systematic review, 

evidence-based practice, clinical guidelines. 
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DEFINITIONS 

Conservative therapy: a form of treatment or management intervention that does not 

involve surgical procedures and in this case does not involve any pharmacological and 

electro modalities intervention 

External validity of a study: External validity concerns the generalizability of the 

study’s findings to other populations, settings, and times (Andrade 2018). 

Internal validity of a study: Internal validity refers to the degree to which the results 

of the study can be attributed to the interventions tested, free from the influence of 

external confounding factors (Andrade 2018). 

Meta-analysis: A form of systematic review that includes the use of usually one, but 

sometimes more than one clinical outcome measure used in clinical studies that are 

included in a systematic review (Snyder 2019). This form of systematic review requires 

that the outcome measures are uniform (taken at similar intervals) and usually restricts 

the systematic review to RCT studies. This study is not a meta-analysis. 

Non-invasive: a form of procedure that does not involve introducing an instrument 

that will penetrate the skin (non-invasive procedure  2012) 

Non-randomize control trial: A non-randomized control trial is a study where subjects 

are assigned to different interventions without the use of random selection. Instead, 

the allocation is managed by the investigator, which can introduce bias into the trial's 

results (Sedgwick 2014) 

Randomized control trial: A randomized control trial (RCT) is a scientific experiment 

designed to minimize bias when evaluating the effectiveness of new treatments. 

Subjects are randomly assigned to either a group receiving the intervention being 

tested or a control group receiving an alternative treatment. The outcomes of these 

groups are compared to determine any differences in the measured response. The 

results and subsequent analysis are used to assess the intervention's effectiveness 

(Kendall 2003). 
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Systematic review: This is a form of review that includes multiple different study types 

and considers to what extent each study provides evidence for a particular intervention 

(Snyder 2019). This data is then collated for several studies in respect of the invention 

using either GRADE or AGREE (Brouwers et al. 2010) to ascribe overall evidence. 

Temporomandibular disorders: the term TMD is an umbrella term that refers to 

neuromusculoskeletal disorders (Macrì et al. 2022) that affect the temporomandibular 

joint (TMJ) and surrounding orofacial structures particularly the muscles of mastication 

and other associated soft tissue structures (Hanna et al. 2021).  
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1 CHAPTER ONE: INTRODUCTION 

1.1 Introduction 

Temporomandibular joint disorders are a very common musculoskeletal health 

problem with about 70% of the population showing some signs of TMD (Lomas 2018). 

TMD causes the most common signs and symptoms such as limitations in mouth 

opening and jaw movements, pain over the TMJ area and surrounding structures, as 

well as popping, and cracking sounds in the TMJ (Chandak et al. 2017). 

There does not appear to be a consensus among clinicians when it comes to 

management of TMD. This might reflect the overall lack of readily available literature 

with summarized evidence in support of conservative interventions used in the 

treatment and management of TMD (Li and Leung 2021). This research therefore 

aimed to identify and evaluate the evidence supporting the effectiveness of 

conservative interventions used in the treatment and management of TMD.  

This chapter provides the introduction to the research by first discussing the 

background of TMD, followed by outlining the research problem, rationale, aims, 

objectives and the research question together with a discussion of the limitations of 

the study. 

1.2 Rationale 

The term TMD is an umbrella term that refers to neuromusculoskeletal disorders 

(Macrì et al. 2022) that affect the temporomandibular joint (TMJ) and surrounding 

orofacial structures particularly the muscles of mastication and other associated soft 

tissue structures (Hanna et al. 2021).  

TMD causes a variety of symptoms which include TMJ clicking, pain and or tenderness 

over and around the TMJ area, pain on chewing, bruxism, decreased joint movement, 

facial asymmetry, and headaches (Chandak et al. 2017). TMD has also been linked to 

several otological symptoms such as tinnitus, deafness, dizziness, and ear fullness 

(Kusdra et al. 2018). 
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The Helkimo index (Rani et al. 2017) and the Research Diagnostic Criteria for TMD 

(RDC/TMD) (Schiffman et al. 2010a; Schiffman et al. 2010b; Schiffman et al. 2014) 

are popular tools used in the diagnosis of TMD however, literature tends to favour the 

RDC/TMD diagnostic tool (Harrison, Thorp and Ritzline 2014; Talaat, Adel and Al 

Bayatti 2018). MRI is said to be the gold standard for diagnosing TMD (Schiffman and 

Ohrbach 2016; Lomas 2018) and the use of both MRI and the RDC/TMD is a common 

practice when diagnosing TMD (Park et al. 2012; Michelotti, Vollaro and Cimino 2019). 

The RDC/TMD diagnostic tool classifies TMD into three groups which are muscle 

disorders, disc displacement and other common joint diseases namely osteoarthritis, 

osteoarthrosis and arthralgia (Schiffman et al. 2014). 

Given this clinical presentation, literature seems to suggest that females have a higher 

prevalence of TMD compared to males. This may be attributed to the fact that studies 

to have a higher number of female subjects compared to males with female 

participation percentages ranging from 68,7% to 81,3% (Manfredini et al. 2010; Loster 

et al. 2017; Bueno et al. 2018; de Melo Júnior et al. 2019).  

However, studies have looked at the possibility of females being diagnosed with TMD 

more than males, e.g., Manfredini et al. (2012) noting that more females were 

diagnosed using the RDC/TMD diagnostic tool. Additionally, a systematic review, 

Manfredini et al. (2011), suggested that more females tend to seek TMD treatment 

compared to males. It would be valuable to investigate whether the observed gender 

differences in TMD diagnosis persist when using other diagnostic tools and to explore 

if females are disproportionately favoured in the diagnostic process. Such studies 

could involve examining a general population with multiple diagnostic tools to 

determine any discrepancies in gender diagnosis rates. 

In terms of age,  TMD appears to be more prevalent  in children and adolescents with 

age ranges from as young as 7 years to about 19 years of age (Look et al. 2010; 

Hongxing et al. 2016; de Melo Júnior et al. 2019; Hanna et al. 2021; Macrì et al. 2022). 

However, there are studies that have found a higher age prevalence in the adult 

population (Muthukrishnan and Sekar 2015) with a TMD prevalence of 55,1% in male 

subjects between the ages of 18-30 and 44,8% in female subjects between the ages 

of 31-50 years: however, this may have been a local phenomenon, the study was 

performed in Chennai, India, and awaits confirmation by studies from elsewhere. A 
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similarly high prevalence of TMD in older (45-65 years old) people was reported by 

Yadav et al. (2018). However, Scelza et al. (2022) noted that the prevalence was 

highest between the ages of 18 and 39 years in their questionnaire study performed 

on an Italian population. It is unclear whether the prevalence differences are 

methodological (e.g., sample recruitment, level of anonymity), or population types 

studied, or based on the definition and clinical presentation of TMD and its 

interpretation in the various studies. 

These demographic variances may stem from the multifactorial aetiology of TMD 

which impacts the identification of the disorder and its reporting. Broadly, the 

aetiological factors can be classified as neuromuscular, biomechanical (Chisnoiu et al. 

2015), psychosocial (Licini et al. 2009), and genetic (Melis and Giosia 2016). Dental 

occlusion has also been a factor linked to the development of TMD however, it has not 

been shown as a precipitating cause of TMD (Turp and Schindler 2012). Finally, 

parafunctions such as excessive chewing (e.g., chewing gum) and bruxism, trauma 

and head and neck posture have also been linked to the development of TMD (Tanti, 

Himawan and Kusdhany 2016).  

Notwithstanding the variance in aetiology and the complex clinical presentation, there 

appears to be consensus regarding TMDs treatment goals, where a reduction of pain 

and improvement of the joint’s range of motion are the main objectives (Gauer and 

Semidey 2015). TMD treatment is classified into non-invasive, minimally invasive, and 

fully invasive therapeutic interventions (Murphy et al. 2013; Cobo, et al. 2019). In this 

context, the non-invasive approach is widely preferred (Mohsin and Banduji 2020; Chu 

et al. 2023); however, treatment is symptomatic and is usually based on the aetiology 

and progression of TMD. This means that non-invasive therapeutic interventions tend 

to be preferred early in the disorder and should the TMD be recalcitrant, a more 

invasive approach is only taken later (Wieckiewicz et al. 2015). Fully invasive 

treatment procedures (e.g., surgical interventions) that carry a higher risk to the patient 

(e.g., facial nerve paralysis) are usually left as a last resort (Jewell, 2019).  

Given that most non-invasive therapies are conservative interventions, they appear 

popular in the management of TMDs (Gauer and Semidey 2015). Clinically, 

Abouelhuda, Kim and Hegazy (2018b) and Cobo et al. (2019)  concurred that physical 

therapy, medication (NSAID), and splint therapy or occlusal orthodontics are the most 
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popular and most used conservative therapies. Behavioural therapy (Iwasaki et al. 

2018), physiotherapy (Grootel et al. 2017), and psychotherapy (Magesty et al. 2021) 

are other conservative therapies that have been used in the management of TMDs. 

These have shown varied success but are also used in the clinical practice (Butts et 

al. 2017). 

Chiropractic and osteopathic manipulation, acupuncture, and Botox injections are 

gaining popularity however, have not been accepted as care pathways, probably due 

to a lack of evidence supporting their effectiveness (Butts et al. 2017; Dimitroulis 

2018). This impacts significantly on the clinician (e.g. chiropractor) providing best 

evidence for the suggested interventions (Greenhalgh, Howick and Maskrey 2014), 

limits the patients ability to access all information required for a fully informed consent 

process (Hall, Prochazka and Fink 2012), does not underpin or allow for negotiation 

around patient preference (Alfandre 2016), and thus reduces the likelihoods of an 

optimal clinical outcome for the patient (Kazdin 2008; Chowdhury and Turin 2020). 

Clinicians wade through this clinical quagmire by using a multidisciplinary approach 

(“throwing the book at the patient”) to ensure best clinical outcomes in the conservative 

management of TMDs. (El-Tallawy et al. 2021). Therefore, a systematic review, that 

reviews and clearly delineates what is known in the literature would assist in 

addressing these concerns, improve clinical outcomes for patients and provide a 

reference point for further research in order to address gaps that exist in the clinical 

treatment (non-invasive conservative care domain) (Munn et al. 2018).  

1.3 Research problem 

The lack of a repository that reflects the current status of evidence with respect to non-

invasive conservative interventions in the treatment of TMDs provides limitations to 

respecting patient preference (Brom et al. 2014), patient rights, and informed consent 

(Hall, Prochazka and Fink 2012; Hammami et al. 2014), as well as impacting on 

appropriate clinician decision making (Elwyn et al. 2012).  
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1.3.1 Objectives  

1.3.1.1 To systematically identify relevant, appropriate, and current literature on 

conservative treatment forTMDs. 

1.3.1.2 To determine the level of evidence that each article provides in terms of 

conservative therapy in the treatment and management of TMDs. 

1.3.1.3 To determine the overall level of evidence for each intervention.  

1.3.1.4 To provide clinical and research recommendations for future studies 

around TMDs. 

1.3.2 Aim 

The aim of the study was to determine the strength of evidence regarding the 

effectiveness of conservative therapy in the treatment and management of TMDs 

through evaluating currently available literature on the use of specific conservative 

therapies in the treatment and management of T MDs with possible implications for 

clinical practice guidelines. 

1.3.3 Research question 

What is the current state of evidence supporting the effectiveness of dry needling, 

exercise and physical therapy, ischemic compression, manipulation/mobilisation, and 

manual therapy as conservative therapies for the treatment and management of 

Temporomandibular Joint Disorders TMD? 

1.4 Scope of review 

The TMJ is an important joint in contributing to the patient being able to eat, drink, 

breath, and talk (Bordoni and Varacallo 2021), which are all functions essential in good 

health and social interaction (Yost, Liverman and English 2020). TMDs negatively 

impact these functions therefore, it is imperative that the available treatment options 

for all TMDs are evidence based, clinically impactful and respectful of patient 

preference (Kelly et al. 2015). 
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These elements of evidence-based practice are also essential for the practitioner in 

that it allows for obtaining appropriate informed consent and best practice evaluation 

of options available to the patient (Farrah et al. 2019). Both of these important parts of 

clinical practice in the South African context also underpin the rights of the patient as 

based on the Patient’s Rights Charter (South Africa 1999) and the constitution of South 

Africa (South Africa 1996). 

Most of the literature in terms of patient preference suggests that a non-invasive 

conservative approach to the treatment and management of TMDs is preferred 

(Abouelhuda, Kim and Hegazy 2018a). This seems to be supported in that patients 

prefer the least invasive and perceived safest alternatives to more invasive surgical 

interventions and the host of complications that are associated with surgery of the 

temporomandibular joint and surrounding orofacial structures (Tawfik et al. 2019b). 

From an evidence-based and clinically impactful perspective, however, there is a lack 

of evidence available to guide both the clinicians (e.g. chiropractors) and patients in 

terms of the most appropriate and effective conservative therapies used in the 

treatment and management of TMDs. 

Most literature on the conservative treatment and management of TMDs is 

contradictory and seems to lack consensus (Shun Li and Leung 2021). This could be 

the result of varying quality of studies providing information in this domain (Murphy et 

al. 2013; Butts et al. 2017b; Shun Li and Leung 2021).  

Therefore, a composite, well-structured systematic review on non-invasive 

conservative therapy was necessary, to address the patient preference, the clinical 

impact need and to show that there was indeed information from which to draw 

effective informed consent decisions. In addition, a systematic review as proposed in 

this document, may also assist in providing clinical practice guidelines (Ferrillo et al. 

2022) and improve consensus regarding the use of the most appropriate and effective 

conservative therapies for the treatment and management of TMDs (Gopalakrishnan 

and Ganeshkumar 2013).  
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1.5 Conclusion and outline of subsequent chapters. 

In conclusion, this chapter provided an essential foundation for the research study by 

outlining its necessity, relevance, rationale, and limitations. The subsequent chapters 

will build on this foundation: Chapter Two will present a comprehensive literature 

review, detailing the anatomy of the TMJ and the pathologies affecting it and its 

surrounding soft tissue structures. Chapter Three will explain the research 

methodology, describing the systematic approach employed in this study. Chapter 

Four will present the results obtained from the collected data, and Chapter Five will 

offer a discussion and analysis of these findings. Finally, Chapter Six will conclude the 

study, offering recommendations for future research and practical applications of the 

reviewed interventions. 
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2 CHAPTER TWO: LITERATURE REVIEW 

2.1 Introduction 

Chapter two provides a comprehensive exploration of TMD, beginning with an 

examination of its intricacies and its relationship with soft tissue structures. It proceeds 

to analyse the various risk factors contributing to TMD and carefully examines its 

underlying pathophysiology. The chapter closely examines the clinical presentation of 

TMD, highlighting its nuanced aspects. Additionally, it explains the diverse diagnostic 

methodologies used in clinical practice. This chapter also discusses a range of 

treatment strategies, both established and emerging, aimed at alleviating the effects 

of TMD. Finally, a definition of a systematic review and what it entails is covered in this 

chapter, addressing the significance of systematic reviews in advancing our 

understanding of TMD and facilitating further research and clinical progress in this 

field. 

2.2 Definition of TMD 

The understanding of TMD has evolved significantly over time. Annandale's early 

medical description in 1887 identified mechanical issues with the TMJ disc, 

inadvertently leading to a traditional focus on the TMJ as the primary source of TMD 

discomfort. This view was expanded by Costen in 1934, who attributed TMJ discomfort 

to specific dental malocclusions and linked otologic pain symptoms to inadequate 

occlusal support of the jaw, thereby broadening the scope of factors considered in 

TMD. 

As research progressed, Talley et al. (1990) redefined TMD to encompass a variety of 

clinical issues, such as myalgia, internal derangements, arthritic conditions, and 

craniofacial discomfort. This comprehensive definition marked a shift from a singular 

focus on the TMJ to a broader perspective that included various musculoskeletal and 

neuromuscular components. Similarly, Luther (1998) emphasized the wide range of 

TMJ-related signs and symptoms, integrating the bones, muscles, and other facial 

structures into the definition. 
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The understanding of TMD continued to evolve with Gauer and Semidey (2015), who 

described it as a diverse range of musculoskeletal and neuromuscular diseases 

affecting not just the TMJ complex but also other osseous and musculoskeletal 

structures. This broadened perspective was further refined by Ohrbach and Dworkin 

(2016), who distinguished between TMD and TMDs, noting that TMD refers to a 

specific type or component of an illness, while TMDs encompass a wide range of 

musculoskeletal problems. 

More recent contributions by Hanna et al. (2021) and Macrì et al. (2022) describe TMD 

as a broad range of neuromusculoskeletal conditions impacting the muscles of 

mastication and other orofacial structures, in addition to the TMJ itself. Minervini et al. 

(2023) further elaborate on the complexity of TMD, highlighting the intricate disorders 

involving the TMJ, jaw muscles, including masticatory muscles, and the associated 

nerves. Additionally, factors affecting motor output and sensory perception, such as 

stress and psychological factors, can also initiate or exacerbate TMD issues, further 

emphasizing the complex interplay of physical and psychological components in TMD 

aetiology (Canfora et al. 2023). This progression in definitions reflects a growing 

recognition of the multifactorial nature of TMD, illustrating how advances in technology 

and a deeper understanding of musculoskeletal and neuromuscular interactions have 

shaped current perspectives.  

2.3 Anatomy involved in TMD 

2.3.1 The Temporomandibular Joint (TMJ) 

The TMJ is an altered synovial hinge joint that is formed when the mandibular condyle 

articulates against the mandibular fossa of the temporal and tympanic bones at the 

base of the skull (Young 2015). An articular disc exists between the articulation points 

of the TMJ (mandibular head / condyle, mandibular fossa, and the articular tubercle of 

the temporal bone) and the synovial hinge nature of the TMJ is attributed to this unique 

mechanism (Moore, Dalley and Agur 2018). The articular disc is biconcave and is lined 

with fibrocartilaginous cartilage and the discs splits the joint into two parts of synovial 

cavities namely the superior and inferior articular cavities (Shaffer et al. 2014a). 
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The synovial hinge nature of the TMJ allows for translation, pivoting, elevation, and 

depression of the mandible to occur (Moore, Dalley and Agur 2018). The mandible 

moves in a hinge-like manner due to the TMJ, allowing for significant movement in a 

single plane (Moore, Dalley and Agur 2018). This motion opens the mouth to about 

half of its maximum. The lateral, protrusive, and retrusive movements, as well as the 

second half of the maximal mouth opening, are all made possible by the TMJ condyle's 

sliding action (Young 2015). 

2.3.2 Muscles and related ligaments  

The TMJ is a complex joint surrounded by a rich diversity of soft tissue structures, 

including muscles and ligaments. The primary muscles involved in TMD are the 

muscles of mastication: the masseter, temporalis, medial pterygoid, and lateral 

pterygoid and (Shaffer et al. 2014a) offer a comprehensive overview of these muscles' 

roles in TMD, providing valuable insights into the condition's underlying mechanisms. 

Likewise, the TMJ has an array of accessary ligaments that stabilize the joint while 

allowing for movement within the normal range of motion of the joint (Cuccia, 

Caradonna and Caradonna 2011). However, like the muscles related to the TMJ not 

all the ligaments are involved in TMD. The accessory ligaments namely the 

sphenomandibular, stylomandibular, and pterygomandibular ligaments together with 

the temporomandibular / lateral ligament have been most associated with TMD 

(Cuccia, Caradonna and Caradonna 2011; Wilkie and Al-Ani 2022). 

Table 2.1 Muscles of mastication 

Muscles Origin  Insertion  Function  

Masseter 

 

The masseter is a 

quadrangular shaped 

muscle that occupies 

the superficial layer of 

the face bilaterally. It 

originates from the 

inferior border of the 

The masseter inserts 

in the mandible at the 

angle and lateral 

surface. 

The masseter causes 

elevation of the 

mandible, which 

causes the mouth to 

close. It also 

facilitates the 

mandible's 
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zygomatic arch and 

the maxillary process 

of the zygomatic arch. 

protrusion, enabling 

the anterior 

movement of the 

mandible 

Temporalis  

 

The triangular shaped 

temporalis muscle 

originates from the 

floor of the temporal 

fossa. 

This muscle inserts to 

the coronoid process 

of the mandible and 

the anterior border of 

the mandibular 

ramus. 

This muscle causes 

the mandible to 

elevate and retract. 

Medial 

pterygoid 

 

This is a two headed 

quadrangular shaped 

muscle with two 

origins. The first head 

originates from lateral 

pterygoid plate on its 

medial surface. The 

second head 

originates from the 

tuberosity of the 

maxilla. 

The medial pterygoid 

muscle has one 

insertion which is the 

medial surface of the 

mandibular ramus.  

The medial pterygoid 

operates in concert 

with the masseter to 

elevate and protrude 

the mandible. 

Lateral 

pterygoid 

 

This is a two headed 

triangular shaped 

muscle. The lateral 

side of the lateral 

pterygoid plate is 

where the inferior 

head begins, while 

the infratemporal 

surface and crest of 

The inferior head 

attaches to the 

pterygoid fovea on the 

condylar neck of the 

mandible 

anteromedially, while 

the superior head 

inserts at the joint 

This muscle 

facilitates the 

mandible's 

protraction and the 

TMJ's anterior 

movement, which 

opens the mouth. The 

mandible can only be 

lowered because of 
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the great wing of the 

sphenoid bone are 

the source of the 

superior head. 

capsule and articular 

disc of the TMJ. 

this one masticatory 

muscle as it is the 

only masticatory 

muscle causing 

depression of the jaw. 

(Moore, Dalley and Agur 2018) 

Table 2.2 accessory ligaments of the TMJ 

Ligaments Origin  Insertion  Function  

Temporomandibular 

/ lateral ligament 

The lateral 

ligament, which is 

also referred to as 

the 

thickened lateral 

portion of the TMJ 

capsule, begins at 

the articular 

tubercle, which is 

the lateral surface 

of the temporal 

bone's articular 

eminence. 

This ligament 

attaches to the 

posterior border 

of the condyle's 

neck. 

This ligament's 

function, in 

addition to 

providing primary 

support for the 

joint, is to limit 

posterior and 

inferior 

movements of the 

mandible during 

retrusive and 

protrusive 

movements. 

Sphenomandibular 

ligament 

The 

sphenomandibular 

ligament begins at 

the spine of 

the sphenoid bone. 

The attachment 

site of this 

ligament is the 

lingula of 

the mandible. 

The purpose of 

this ligament is to 

stop the jaw from 

protruding 

excessively. It 

functions as the 

mandible's main 
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passive support, 

acting as a fulcrum 

and check 

ligament to control 

the mandible's 

motion. 

Stylomandibular 

ligament 

When the fibrous 

capsule of the 

parotid gland 

thickens, this 

ligament forms. The 

ligament then 

emerges for the 

temporal bone's 

styloid process. 

The mandible's 

posterior border 

and angle serve 

as the 

stylomandibular 

ligament's 

attachment 

points. 

Given the 

uncertainty 

surrounding its 

function, the 

ligament makes a 

minimal 

contribution to the 

strength of 

the TMJ. 

Pterygomandibular 

ligament / 

pterygomandibular 

raphe 

As the 

buccopharyn-geal 

fascia thickens, this 

ligament develops. 

It is a slender band 

that originates from 

the medial 

pterygoid plate of 

the skull's hamulus. 

The ligament 

attaches to 

the mandible's 

retromolar trigone 

at the posterior 

end 

The main function 

of the raphe is to 

serve as the 

attachment site for 

the buccinator and 

superior 

pharyngeal 

constrictor 

muscles.  

(Moore, Dalley and Agur 2018) 

2.3.3 Blood supply of the TMJ 

The TMJ sits in an area with a high level of blood flow and as a result, the TMJ has a 

rich and diverse arterial supply (Ângelo et al. 2022). The superficial temporal artery, a 

terminal branch of the external carotid artery, and the deep auricular artery, which 
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originates from the maxillary artery, provide most of the blood supply. Furthermore, the 

anterior tympanic artery, a branch of the maxillary artery, also supplies blood to the 

joint (Wilkie and Al-Ani 2022).  

The superficial temporal artery mainly supplies the anterior and lateral aspects of the 

TMJ with the anterior portion specifically being supplied by the posterior deep temporal 

artery. The medial aspect of the TMJ is supplied by the anterior tympanic artery and 

the middle meningeal artery which are both branches of the maxillary artery (Wilkie 

and Al-Ani 2022). 

2.3.4 Innervation of the TMJ 

The innervation of joints is better understood mainly due to the work of John Hilton, 

who formulated Hilton's law. Hilton's law states that the sensory innervation of joints 

comes from the nerves that supply the muscles acting on the joint (Hilton 1863). This 

principle has enhanced our understanding of TMJ innervation, as the TMJ's sensory 

innervation is mostly supplied by branches of the trigeminal nerve's mandibular 

division (Demerjian, Barkhordarian and Chiappelli 2018), which also innervates all the 

muscles of mastication, the primary muscles acting on the TMJ  (Moore, Dalley and 

Agur 2018). 

The auriculotemporal branch of the third division of the trigeminal nerve  which is the 

mandibular division innervates the TMJ predominantly, with supplementary innervation 

provided by the masseteric and posterior deep temporal nerves (Wilkie and Al-Ani 

2022). 

2.4 Risk factors 

TMD is recognized as a multifaceted and intricate condition with biopsychosocial 

dimensions, precluding the identification of a singular causative factor in any given 

patient (Kapos et al., 2020). The manifestation of painful TMD and accompanying 

symptoms is contingent upon the interplay of biological, psychological, and social 

susceptibilities with contextual and environmental stressors, occurring either with or 

without identifiable initiating events (Kapos et al., 2020). While numerous risk variables 

have been implicated in predicting the onset of TMD, there exists a paucity of research 
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investigating temporal variations in these risk factors and their respective contributions 

to TMD risk (Ohrbach et al. 2020). 

2.4.1 Gender and Hormonal Factors 

A conspicuous gender-based predilection is apparent in the heightened prevalence of 

TMD among females, as evidenced by studies conducted by Manfredini et al. (2010), 

Loster et al. (2017), Bueno et al. (2018), and de Melo Júnior et al. (2019). This 

observed disproportion in incidence prompts an exploration into the plausible role of 

hormonal dynamics in contributing to manifestations of TMD. However, existing 

research has predominantly focused on the prospect of a greater prevalence of TMD 

diagnoses in females compared to males. For example, Manfredini et al. (2012) 

identified a higher incidence of TMD diagnoses in females utilizing the RDC/TMD 

diagnostic tool. Furthermore, Manfredini et al. (2011) posited that females exhibit a 

greater proclivity to seek TMD treatment compared to their male counterparts. Notably, 

reproductive phases such as menstruation and pregnancy, characterized by 

pronounced fluctuations in hormones such as oestrogen and progesterone, have been 

implicated as significant factors (Patil et al., 2015; Ivković et al., 2018; Jedynak et al., 

2021). The intricate interplay between hormonal variations and TMD susceptibility is 

hypothesized to underlie the gender-specific prevalence patterns observed. 

Additionally female hormones like oestrogen have significant effects on pain receptors 

and inflammatory processes (Dalewski et al. 2020). For instance, oestrogen 

fluctuations before puberty, during menstruation, during pregnancy and after 

menopause can impact pain thresholds and TMD-related pain (Minervini et al. 2024). 

High oestrogen levels tend to inhibit inflammatory processes, reducing TMD-related 

pain, while low levels can induce pro-inflammatory effects, increasing pain (Dalewski 

et al. 2020). 

2.4.2 Age 

Advanced age has emerged as a noteworthy risk factor in both the onset and 

progression of TMD, as delineated by studies conducted by Yadav et al. (2018) and 

Scelza et al. (2022). The aging process introduces a constellation of physiological 

changes within the TMJ and its associated structures, potentially rendering them more 
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susceptible to dysfunction (Yadav et al., 2018). Degenerative alterations in joint 

tissues, diminished cartilage resilience, and modifications in the biomechanical 

properties of the masticatory apparatus collectively contribute to the heightened 

vulnerability observed in older individuals (Alexiou, Stamatakis, and Tsiklakis, 2009; 

Chen et al., 2020; Zhou et al., 2021). Furthermore, age-related changes in 

neuromuscular control and proprioception may further exacerbate the risk of TMD. 

Diminished muscle tone, coupled with a potential decline in adaptive capacities, may 

compromise the stability and coordination of jaw movements, thereby predisposing 

individuals to symptoms associated with TMD (Alexiou, Stamatakis, and Tsiklakis, 

2009; Yadav et al., 2018; Chen et al., 2020). 

Contrary to the prevailing notion that TMD predominantly affects individuals in 

advanced age, emerging evidence underscores the significance of youth as a potential 

risk factor for TMD susceptibility, as highlighted in studies conducted by Look et al. 

(2010), Hongxing et al. (2016), de Melo Júnior et al. (2019), Hanna et al. (2021), and 

Macrì et al. (2022). In the context of younger populations, several factors contribute to 

this vulnerability. 

Firstly, anatomical and biomechanical considerations play a pivotal role (Suvinen et 

al., 2005; Fernandes et al., 2015). The developmental phase in early life involves 

ongoing growth and maturation of the TMJ and associated structures, and imbalances 

or irregularities during this formative period may predispose individuals to TMD 

(Hirsch, Hoffmann, and Türp, 2012; D’Ippolito et al., 2014). Additionally, the transition 

from deciduous to permanent dentition, accompanied by changes in occlusal 

relationships, may contribute to biomechanical stress on the TMJ, potentially 

influencing the development of TMD (Chisnoiu et al., 2015; Bilgiç and Gelgör, 2017; 

Song, Yap, and Türp, 2018). 

Secondly, lifestyle factors prevalent in youth, such as increased stress levels, 

participation in certain sports, and oral parafunctional habits like teeth clenching or 

grinding, may elevate the risk of TMD (Winocur et al., 2006; van Selms et al., 2013). 

Psychological stressors during adolescence and young adulthood can impact the 

neuromuscular and psychosocial aspects associated with TMD, manifesting as 

symptomatic expressions (Ostensjo et al., 2017; Natu et al., 2018). 
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2.4.3 Genetics 

Genetic predisposition stands out as a potential determinant, wherein certain 

individuals may manifest an inherent susceptibility to TMD (Smith et al., 2011), 

although the intricate genetic mechanisms remain complex and not entirely elucidated. 

The genetic influence on TMD is likely multifactorial, involving intricate interactions 

between genetic factors and environmental influences (Melis and Giosia, 2016). 

Specific genetic variations may impact the structure and function of the TMJ, the 

neuromuscular control of jaw movement, as well as the pain perception pathways, 

collectively contributing to the development of TMD (Melis and Giosia, 2016). 

Furthermore, genetic factors may shape an individual's response to environmental 

stressors, such as trauma, psychological stress, or parafunctional habits, all 

recognized contributors to TMD (Gameiro et al., 2006; Ohrbach and Michelotti, 2018). 

Certain genetic variations may modulate the inflammatory response or tissue repair 

processes, thereby influencing the risk of developing TMD in the presence of 

environmental triggers (Fiamengui et al., 2020; Kapos et al., 2020). 

2.4.4 Trauma or Injury 

TMD may be precipitated by significant trauma or injury to the craniofacial region, 

imposing mechanical stress on the TMJ and resulting in pathological alterations, as 

observed in a study conducted by Yun and Kim (2005). Traumatic incidents, including 

facial injuries, motor vehicle accidents, whiplash (Epstein et al., 2010; Montemurro et 

al., 2023), or blows to the head and jaw, can apply substantial force to the TMJ and its 

associated structures, leading to anatomical and functional changes that may 

contribute to TMD (Häggman‐Henrikson, Rezvani, and List, 2014). 

Acute trauma has the potential to cause direct damage to the TMJ, encompassing 

fractures (primarily condylar fractures), dislocations, or soft tissue injuries, thereby 

initiating or exacerbating TMD symptoms (Giannakopoulos et al., 2009; He et al., 

2016). Furthermore, the biomechanical forces exerted during trauma can induce 

alterations in the joint's structural integrity, potentially yielding long-term consequences 

for its functionality (Montemurro et al., 2023). Chronic trauma, manifested through 

repetitive behaviours like teeth clenching, grinding (bruxism), or habitual jaw 
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clenching, also contributes to TMD (Oral et al., 2009). Prolonged exposure to these 

parafunctional habits may lead to overuse and strain on the TMJ and associated 

muscles, fostering the gradual development of TMD symptoms over time (Yadav et 

al., 2020). 

2.4.5 Biomechanical factors 

Parafunctional habits, such as chronic bruxism characterized by habitual grinding or 

clenching of teeth, consistently impose biomechanical strain on the TMJ, thereby 

predisposing individuals to TMD, as observed in the research conducted by Manfredini 

et al. (2003). Prolonged gum chewing or unilateral chewing practices may introduce 

asymmetrical loading on the TMJ, thereby contributing to the development of TMD 

(Tabrizi et al., 2014). Malocclusion, denoting aberrations in dental occlusion, emerges 

as a contributory factor, as improper alignment may induce imbalances in TMJ 

biomechanics (Giannakopoulos et al., 2009). Degeneration of the TMJ may give rise 

to various forms of arthritis, including osteoarthritis (Kim, Wojczyńska, and Lee, 2016; 

Chung et al., 2023), osteoarthrosis, and arthralgia, all implicated in the degeneration 

of the TMJ's articular surfaces, consequently augmenting susceptibility to TMD 

(Tanaka, Detamore, and Mercuri, 2008; Giannakopoulos et al., 2009). 

2.4.6 Joint and Muscular factors 

The hypermobility of the TMJ represents a condition in which the range of motion 

exceeds physiological norms, potentially resulting in heightened susceptibility to TMD, 

as highlighted in a study by Nosouhian et al. (2015). The intricate interplay between 

the structural components of the TMJ and its surrounding musculature emphasizes 

the significance of muscular dynamics in the aetology of TMD (Chisnoiu et al., 2015). 

Notably, muscular imbalances or inherent weaknesses within the muscles intricately 

linked to jaw movement emerge as pivotal factors that may substantially contribute to 

the manifestation of symptomatic expressions of temporomandibular TMD, as 

elucidated in the research by Maini and Dua (2023). 

2.4.7 Psychosocial factors 

Psychological determinants, particularly elevated stress and anxiety levels have been 

recognized as influential factors in both the genesis and exacerbation of symptoms 



36 

associated with TMD. Pesqueira et al. (2010) discuss the significant role these factors 

play in TMD. According to Canfora et al. (2023), the intricate interplay between 

psychological states and somatic manifestations underscores the nuanced nature of 

orofacial pain aetiology. Emotional distress, which can lead to conditions such as 

depression and other mood disorders, emerges as a notable contributor to the 

complexities of TMD manifestation, as outlined by Ye et al. (2022). Psychological 

factors significantly impact pain perception and coping mechanisms, thereby shaping 

the clinical landscape of TMD, as discussed by Fillingim et al. (2013). 

2.4.8 Poor Posture 

An association between poor posture, specifically in the cervical and thoracic regions, 

and TMD has been identified, highlighting the biomechanical ramifications of postural 

inadequacies on the musculature surrounding the TMJ, as discussed by Mannheimer 

and Rosenthal (1991) and Saito, Akashi, and Sacco (2009). The relationship between 

posture and TMD is intricate, involving the alignment of the head, neck, and upper 

body, all of which influence the biomechanics of the TMJ and associated structures, 

as explained by Garstka et al. (2022). Individuals with suboptimal posture may exhibit 

forward head posture or other misalignments, leading to increased strain on the 

muscles and ligaments supporting the TMJ, as highlighted by Minervini et al. (2023a). 

Prolonged periods of improper posture can contribute to muscle imbalances and 

fatigue, particularly in the muscles responsible for jaw movement, as further explored 

in the work by Minervini et al. (2023a). Their findings support the statement that poor 

posture can exacerbate TMD symptoms, although the effect size was modest and the 

sample size was relatively small, indicating the need for further research to confirm 

these results conclusively. 

Furthermore, poor posture may disrupt the natural alignment of the spine, affecting the 

neuromuscular coordination of the entire musculoskeletal system, including the jaw, 

as highlighted by Carini et al. (2017). This disruption can lead to altered mechanics of 

the TMJ, potentially contributing to the onset or progression of TMD symptoms, as 

discussed by Petronis et al. (2023). Beyond its biomechanical implications, poor 

posture may also be associated with heightened levels of stress and tension, further 

exacerbating the risk of TMD, as noted by Ingawalé and Goswami (2012) and Karkazi 

and Özdemir (2020). The psychosocial impact of poor posture, encompassing 
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increased stress and muscle tension, can contribute to parafunctional habits such as 

teeth clenching or grinding, recognized as known risk factors for TMD, as outlined by 

Sarnu (2018) and Ohrbach and Sharma (2021). 

2.5 Pathophysiology of TMD 

TMD encompasses a spectrum of conditions affecting the TMJ, masticatory muscles, 

and associated soft tissues, leading to a pathophysiology that is intricate and diverse, 

frequently involving a combination of biological, psychological, and environmental 

components, as highlighted by Hanna et al. (2021) and Macrì et al. (2022). While 

specific mechanisms remain unknown, numerous significant factors contribute to the 

development and progression of TMD, as discussed by Oakley and Vieira (2008) and 

Wang et al. (2015). 

The RDC/TMD classifies TMDs into three groups: TMJ disc displacement, 

degenerative joint diseases (e.g., osteoarthritis, osteoarthrosis, and arthralgia of the 

TMJ), and myofascial disorders, as outlined by Schiffman et al. (2014). However, the 

pathophysiology of TMD involves a combination of various factors, including 

myofascial pain and dysfunction, joint pathology, psychosocial factors, trauma and 

injury, inflammatory processes, structural anomalies, neuromuscular factors (Yin et al., 

2020), and genetic predisposition (Cairns, 2010; Chisnoiu et al., 2015; Gauer and 

Semidey, 2015; Lund et al., 2020; Kalladka, Young, and Khan, 2021). 

TMD is often associated with structural abnormalities within the TMJ, such as 

malocclusion, where misalignment of the teeth and jaws can contribute to TMD, 

although the relationship is complex and not fully understood, as mentioned by Macrì 

et al. (2022). Articular disc displacement, involving dislocation or displacement of the 

articular disc within the TMJ, can result in pain, clicking, or popping sounds during jaw 

movement, which may also lead to TMD, according to Ahmad and Schiffman (2016) 

and Poluha et al. (2019). 

The TMJ, being a load-bearing joint, undergoes load bearing during mastication, and 

degenerative changes occur when the joint is overloaded, possibly caused by 

parafunctional activities such as teeth grinding/bruxism, jaw clenching, and excessive 

chewing, as discussed by Cairns (2010) and Barrientos et al. (2020). Overloading of 
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the TMJ results in the degradation of articular cartilage, leading to local bone 

remodelling and osteoarthritis of the TMJ (Barrientos et al., 2020). Continued joint 

overloading eventually results in inflammation, progressing from osteoarthritis to 

osteoarthrosis and arthralgia, as found by Kalladka et al. (2014) and Gandhi et al. 

(2023). 

Inflammation, as a standalone factor, can play a role in TMD by causing pain and joint 

dysfunction, as outlined by Gandhi et al. (2023). Infections, autoimmune reactions, or 

local discomfort can stimulate inflammatory processes, causing tissue damage and 

aggravating the disorder, as discussed by Gauer and Semidey (2015). Synovitis, 

inflammation of the synovial lining of the TMJ, may lead to pain and swelling, while 

capsulitis, inflammation of the joint capsule, can contribute to restricted jaw movement 

and cause pain and tenderness on palpation, as discussed by Maini and Dua (2023). 

Myofascial pain in TMD refers to discomfort originating from trigger points within the 

muscles of the jaw and face, mainly the muscles of mastication (Golanska et al., 2021). 

Dysfunction in myofascial tissues can lead to muscle imbalances and altered 

biomechanics, contributing to pain and restricted jaw movement, while muscle 

hyperactivity or hypoactivity can cause imbalances in muscle activity and contribute to 

TMD, as discussed by Maini and Dua (2023). 

Psychosocial factors, such as stress, anxiety, and emotional distress, play a significant 

role in TMD, as noted by Ye et al. (2022). Psychological stress can contribute to 

increased muscle tension, altered pain perception, and heightened sensitivity to jaw-

related discomfort, as mentioned by Golanska et al. (2021). Emotional stress can 

contribute to muscle tension and bruxism, exacerbating TMD symptoms, and 

conditions such as depression or anxiety may influence pain perception and coping 

mechanisms (Golanska et al., 2021). 

Physical trauma, such as direct injury to the TMJ and mandible, fractures, dislocations, 

or whiplash injuries, can also cause TMD development, possibly aided by microtrauma 

induced by recurrent stress on the TMJ, such as habitual clenching or grinding 

(Manfredini et al., 2003; Chisnoiu et al., 2015). Trauma can cause TMJ damage, 

muscular tension/strain, and altered mechanics, creating a risk of developing TMD 

symptoms, as noted by Ivković et al. (2018). Dislocation of the TMJ causing TMD can 
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be exacerbated by disruptions in the neuromuscular regulation of the TMJ and 

surrounding orofacial structures, as outlined by Sharma et al. (2015), Gauer and 

Semidey (2015), Małgorzata et al. (2020), and Marcelino et al. (2023). 

Irritation or compression of nerves innervating the TMJ and surrounding muscles, such 

as diseases like trigeminal neuralgia, may also exacerbate TMD, as suggested by 

Khan et al. (2017) and Lomas (2018). There may be a hereditary component that 

increases susceptibility to TMD, although the specific genes involved are unclear, as 

discussed by Oakley and Vieira (2008) and Fillingim et al. (2012). However, genes 

such as serotonin transporter SLC6A4 and serotonin 2A receptor HTR2A and the 

serotonin metabolic enzyme tryptophan hydroxylase 1 TPH and oestrogen receptor-α 

(ESR1) in females have been suggested to be associated with TMD, as noted by 

Scariot et al. (2018) and Smith et al. (2013). The anatomical and functional properties 

of the TMJ, as well as an individual's vulnerability to inflammatory responses and pain 

perception, may be influenced by genetic factors, as outlined by Smith et al. (2011). 

2.6 Clinical presentation 

TMD manifest a diverse range of clinical presentations, presenting a spectrum of 

symptoms that significantly impact an individual's oral health and overall well-being 

(Crandall, 2018). A predominant indicator of TMD is pain, often localized to the TMJ 

and the surrounding muscles (Cairns, 2010). This pain may manifest intermittently or 

persistently, ranging in intensity from mild discomfort to debilitating agony (Maini and 

Dua, 2023). Patients commonly report discomfort during activities such as chewing, 

talking, or even at rest, underscoring the pervasive nature of TMD-related pain (Italia, 

2018). 

In conjunction with pain, individuals afflicted with TMD frequently encounter limitations 

in jaw movement. This constraint may manifest as trismus, characterized by difficulty 

fully opening the mouth, or challenges in executing lateral and protrusive movements 

smoothly (Klasser and Greene, 2009; Chandak et al., 2017). These limitations not only 

contribute to functional impairment but also emphasize the intricate biomechanics of 

the jaw as a focal point of TMD as a disorder (Chandak et al., 2017). 
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In addition to primary symptoms, TMD may precipitate secondary manifestations that 

affect the head and neck region (Shaffer et al., 2014a; Ferreira, Silva, and Felício, 

2016). Patients often describe headaches, typically localized in the temporal or 

occipital regions, along with ear pain, tinnitus, or a sensation of fullness in the ears 

(Kusdra et al., 2018). These symptoms, extending beyond the confines of the oral 

cavity, necessitate a comprehensive understanding of the interplay between the 

temporomandibular joint and surrounding anatomical structures (Ferreira, Silva, and 

Felício, 2016). 

Parafunctional habits, notably bruxism (clenching or grinding of the teeth), frequently 

co-occur with TMD (Chandak et al., 2017). These habits can exacerbate symptoms 

and contribute to the perpetuation of the disorder. The clinical presentation of TMD is 

multifaceted, encompassing pain, restricted jaw movement, and an array of secondary 

symptoms (Chisnoiu et al., 2015; Maini and Dua, 2023). 

2.7 Diagnosing TMD 

The diagnosis of TMD primarily relies on patient history and observations obtained 

through physical examinations (Li and Leung, 2021). The chief complaint serves as 

the initial point of contact, elucidating the primary reason motivating the patient to seek 

medical attention, whether it be pain, clicking sensations, or difficulties in jaw 

movement (Gauer and Semidey, 2015). In the history of the present illness, a 

comprehensive exploration of the onset, duration, and progression of symptoms is 

imperative to construct a nuanced understanding of the patient's condition (Schiffman 

et al., 2014; Slade et al., 2016). Pain assessment becomes pivotal, involving an 

evaluation of the nature, intensity, and precise location of pain (Li and Leung, 2021). 

Documenting the history of previous TMD treatments is indispensable, shedding light 

on the efficacy of prior interventions and their impact on the patient's condition (Yost 

et al., 2020a). Concurrently, noting the patient's current medications is essential, 

considering potential associations with TMD symptoms (Yost et al., 2020a). 

The TMJ examination is a critical facet, encompassing an assessment of jaw range of 

motion, identification of joint sounds (such as clicking or popping), and evaluation of 

tenderness (Gauer and Semidey, 2015). Muscle examination involves a thorough 

evaluation of masticatory muscle function, tenderness, and the presence of trigger 
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points (Manfredini et al., 2011; Harrison, Thorp, and Ritzline, 2014; Kalladka, Young, 

and Khan, 2021). Additionally, occlusal examination plays a crucial role in the clinical 

assessment, focusing on the detection of malocclusion and dental abnormalities 

(Haralur, 2013; Nokar et al., 2018). 

Incorporating imaging studies into the diagnostic process is essential. Panoramic 

radiographs, TMJ tomograms, or magnetic resonance imaging (MRI) scans provide 

valuable insights into the visualization of joint structures and the identification of any 

abnormalities. MRI is widely regarded as the gold standard for the diagnosis of TMD, 

as noted by Schiffman and Ohrbach (2016) and Lomas (2018). Beyond the physical 

aspects, a comprehensive assessment includes an exploration of stressors and 

psychological factors that may contribute to TMD (Ohrbach et al., 2010; Fillingim et 

al., 2013; Saccomanno et al., 2020). Understanding the psychosocial dimensions of 

the patient's experience can inform a holistic approach to the diagnosis of TMD 

(Nilsson et al., 2023). 

The Helkimo index (Rani et al., 2017) and the Research Diagnostic Criteria for TMD 

(RDC/TMD) (SF 1992; Schiffman et al., 2010a; Schiffman et al., 2010b; Schiffman et 

al., 2014) are popular tools used in the diagnosis of TMD. However, the RDC/TMD 

holds favour among clinicians and healthcare professionals as a reliable tool for 

diagnosing TMD, ensuring a standardized and comprehensive approach to the 

diagnostic process (Harrison, Thorp, and Ritzline, 2014). The concurrent utilization of 

both MRI and the RDC/TMD is a prevailing approach in the diagnostic process for 

TMD, as established by Park et al. (2012) and further supported by Michelotti, Vollaro, 

and Cimino (2019). 

The updated iteration of the RDC/TMD, denoted as the Diagnostic Criteria for TMD 

(DC/TMD), stands as an improved instrument for application (Schiffman et al., 2014). 

This enhancement is attributable to the evidence-based nature of the DC/TMD Axis I 

and Axis II, rendering it a readily applicable assessment protocol in both clinical and 

research contexts (Schiffman et al., 2014; Ahmad and Schiffman, 2016). Axis I focuses 

on the physical diagnoses of TMD, incorporating a robust screening questionnaire 

known for its validity and reliability in discerning pain-related TMD (Schiffman et al., 

2014; Ahmad and Schiffman, 2016). It includes diagnostic algorithms specifically 

designed for the most prevalent pain related TMD conditions, ensuring accurate 
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identification and classification (Schiffman et al., 2014; Ahmad and Schiffman, 2016). 

Axis II addresses the psychosocial aspects, evaluating the impact of TMD on 

psychological status and pain-related disability, thus providing a comprehensive 

assessment of the patient's condition (Schiffman et al., 2014; Ahmad and Schiffman, 

2016). In contrast to its predecessor, the original RDC/TMD protocol, the DC/TMD 

offers an enhanced and holistic approach to TMD assessment. 

2.8 Treatment and management 

TMD is a multifaceted condition influenced by a range of factors, including myofascial 

disorders, joint pathology, psychological variables, trauma, inflammation, structural 

anomalies, neuromuscular factors, and genetic susceptibility (Chisnoiu et al. 2015). 

An understanding of these elements is crucial for developing comprehensive treatment 

approaches that acknowledge the complexity of the disorder (Palmer and Durham 

2021). Treatment modalities for TMD include pain management, physical therapy, 

lifestyle adjustments, and, at times, dental procedures (Yost et al. 2020a; Giorgi 2023). 

A preference for a conservative therapeutic approach is advocated in the treatment of 

TMD and the multifaceted approach to treatment centred around the biopsychosocial 

model involves conservative measures, pharmacological interventions, dental 

procedures, psychological support, and systematic follow-up plans (Garstka et al. 

2023). Given the dynamic nature of TMD, tailored interventions based on individual 

responses and evolving clinical findings are imperative (Kotiranta, Suvinen and 

Forssell 2014). 

Occlusal dental interventions, including the use of splints and mouth guards, represent 

integral components of the therapeutic repertoire for TMD (Celakil et al. 2019). These 

interventions primarily focus on modifying the occlusal relationships and mitigating 

parafunctional habits to alleviate symptoms associated with TMD, such as jaw pain 

and dysfunction (Singh et al. 2017). Splints, commonly referred to as occlusal 

appliances, are custom-designed devices that aim to stabilize and realign the 

temporomandibular joint, facilitating optimal occlusion and reducing excessive forces 

during mastication (Singh et al. 2017). Mouth guards, on the other hand, serve as a 

protective barrier, particularly during sleep, shielding the teeth from the deleterious 

effects of bruxism and clenching (Dossey, Abasolo and Starr 2023). 
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The rationale behind occlusal interventions lies in their capacity to redistribute forces 

and provide a supportive environment for the temporomandibular joint and associated 

musculature (Kaur and Datta 2013; Singh et al. 2017). These interventions contribute 

to the reduction of stress on the joint, mitigating symptoms and promoting a more 

harmonious occlusal relationship (Singh et al. 2017). While occlusal dental 

interventions, splints, and mouth guards offer tangible benefits in symptom 

management, their long-term efficacy and impact on the natural course of TMD require 

ongoing research (Albagieh et al. 2023). The integration of these interventions into a 

comprehensive treatment plan, considering patient-specific factors and collaborative 

interdisciplinary approaches, underscores their significance in the holistic 

management of Temporomandibular Disorder (Brighenti et al. 2023). 

Physical therapy stands as a pivotal intervention in the comprehensive management 

of TMD, offering a non-invasive and holistic approach to address the intricate 

biomechanical intricacies associated with this condition (Shaffer et al. 2014b; Aurora–

Liliana 2021). Through a tailored regimen of exercises, manual techniques, and 

therapeutic modalities, physical therapy aims to alleviate pain, enhance joint mobility, 

and restore optimal function to the temporomandibular joint complex (Gil-Martínez et 

al. 2018; Fisch et al. 2021). Therapists employ a systematic evaluation to identify 

impairments in musculoskeletal function and design individualized treatment plans, 

often encompassing exercises to strengthen weakened muscles, stretches to improve 

flexibility, and manual techniques to address soft tissue restrictions (Aurora–Liliana 

2021; Fisch et al. 2021). Physical therapy not only targets symptomatic relief but also 

seeks to rectify the underlying biomechanical dysfunctions contributing to TMD 

(Crăciun et al. 2022). Moreover, patient education regarding posture, ergonomics, and 

jaw-related habits is integral to the overall success of physical therapy interventions 

(Prodoehl and Kahnert 2022). As a non-pharmacological and non-surgical option, 

physical therapy holds considerable promise in the comprehensive management of 

TMD, emphasizing the importance of a multidisciplinary approach for optimal patient 

outcomes (Prodoehl and Kahnert 2022). 

Pharmacotherapy plays a pivotal role in the comprehensive management of TMD, 

addressing various aspects of the condition such as pain, inflammation, and muscle 

dysfunction (Cairns 2010). Non-steroidal anti-inflammatory drugs (NSAIDs) are 
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commonly employed to alleviate pain and reduce inflammation within the 

temporomandibular joint complex (Hersh, Balasubramaniam and Pinto 2008; Cairns 

2010; Gauer and Semidey 2015) . These medications, including diclofenac, ibuprofen 

and naproxen, act by inhibiting prostaglandin synthesis, thereby mitigating pain and 

swelling associated with TMD (Cairns 2010; Gauer and Semidey 2015; Wu et al. 

2021). Muscle relaxants may also be prescribed to alleviate muscular tension and 

spasms commonly observed in TMD patients(Cairns 2010; Häggman-Henrikson, 

Alstergren and Davidson 2017). These medications, such as cyclobenzaprine or 

diazepam, work by modulating central nervous system activity to induce muscle 

relaxation (Cairns 2010; Häggman-Henrikson, Alstergren and Davidson 2017; Gil-

Martínez et al. 2018).  

In cases where TMD is associated with neuropathic pain, tricyclic antidepressants or 

anticonvulsants may be considered (Wu et al. 2021). These medications, such as 

amitriptyline or gabapentin, can help modulate pain signals and improve pain 

management (Wu et al. 2021).  Additionally, corticosteroid injections may be utilized 

to deliver anti-inflammatory agents directly to the affected temporomandibular joint, 

providing targeted relief for localized inflammation and pain (Cairns 2010; Gauer and 

Semidey 2015). The choice of pharmacological agents is guided by the specific clinical 

presentation of the individual, and careful consideration of potential side effects and 

contraindications is essential in the treatment planning process (Pereira, Alves and 

Fiedler 2023). However, the efficacy of pharmacotherapy in treating TMD still presents 

a challenge as there is little evidence to support its efficacy and is rather largely 

empirical (Pereira, Alves and Fiedler 2023). 

Ultrasound therapy has gained recognition as a viable adjunctive modality in the 

therapeutic armamentarium for TMD (Baker, Robertson and Duck 2001; Fouda 2014; 

Khairnar et al. 2019). This non-invasive intervention harnesses the mechanical 

vibrations of ultrasound waves to penetrate deep into the target tissues, thereby 

promoting tissue healing and alleviating pain associated with TMD (Fouda 2014; 

Khairnar et al. 2019) . The application of ultrasound therapy is predicated on its ability 

to generate thermal and non-thermal effects, facilitating increased blood flow, cellular 

metabolism, and collagen synthesis (Fouda 2014; Rai et al. 2016). By inducing these 

physiological responses, ultrasound therapy contributes to the reduction of 
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inflammation, muscle spasms, and joint stiffness commonly observed in TMD patients 

(Rai et al. 2016; Ba, Zhou and Yu 2021). However, the optimal parameters and 

protocols for ultrasound therapy in TMD warrant further investigation to refine its 

efficacy and establish evidence-based guidelines (Rai et al. 2012). In light of its non-

invasiveness and potential benefits, ultrasound therapy holds promise as a valuable 

therapeutic modality in the multifaceted management of TMD (Budakoti et al. 2019; 

Mishra et al. 2022). 

Laser therapy has emerged as a notable modality in the therapeutic landscape for the 

management of TMD (Maia et al. 2012). This treatment approach harnesses the 

unique properties of laser light to address the multifaceted nature of TMD, which 

encompasses pain, inflammation, and muscular dysfunction within the 

temporomandibular joint complex (Maia et al. 2012; Melis, Di Giosia and Zawawi 

2012). The application of low-level laser therapy (LLLT) has shown promise in 

mitigating pain associated with TMD by exerting anti-inflammatory effects and 

promoting cellular regeneration (Herranz-Aparicio et al. 2013; Ahmad et al. 2021). 

Moreover, laser therapy exhibits a non-invasive nature, making it an appealing option 

for patients seeking alternatives to conventional interventions (Chan et al. 2022). The 

modulatory impact of laser therapy on tissue repair and its ability to modulate 

inflammatory pathways underscore its potential as a valuable adjunct treatment for 

TMD (Catão et al. 2013).  

Transcutaneous Electrical Nerve Stimulation (TENS) emerges as a notable modality 

in the therapeutic repertoire for TMD, offering a non-invasive and neuromodulatory 

approach to manage pain and dysfunction associated with this condition (Shanavas 

et al. 2014). TENS involves the application of low-frequency electrical currents to the 

skin surface, targeting specific nerve pathways to induce analgesic effects and 

modulate pain perception (Shanavas et al. 2014). TENS is employed to alleviate 

muscular tension, reduce pain sensitivity, and enhance blood circulation within the 

temporomandibular joint complex (Gibson et al. 2019). By stimulating sensory nerve 

fibres, TENS disrupts pain signals and prompts the release of endorphins, contributing 

to pain relief and improved patient comfort (Gibson et al. 2019). Additionally, TENS 

may facilitate muscle relaxation, reducing the severity of symptoms related to 

muscular hyperactivity and spasm commonly observed in TMD patients (Ferreira et 
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al. 2017; Abe et al. 2020). The non-invasive nature of TENS and its ability to provide 

targeted relief make it an appealing modality, especially in cases where 

pharmacological interventions may be limited or contraindicated (Abouelhuda, Kim 

and Hegazy 2018b). 

Manipulation and mobilization are manual therapy techniques that are frequently 

employed in the management of TMD (Fernández-de-Las-Peñas and Von Piekartz 

2020). These interventions involve skilled hands-on techniques applied by trained 

healthcare professionals, such as physical therapists or chiropractors, to address joint 

dysfunction, improve range of motion, and alleviate pain associated with TMD 

(Fernández-de-las-Peñas and Bensen 2019). Manipulation involves a high-velocity, 

low-amplitude thrusting technique being applied to specific joints to improve joint 

mechanics and alleviate joint restrictions (Coronado, Bialosky and Cook 2010; Butts 

et al. 2017a). In the context of TMD, manipulation may target the temporomandibular 

joint and adjacent structures to improve joint function and reduce pain and this 

technique is often reserved for cases where joint restrictions or malalignment are 

identified (Butts et al. 2017a; Aurora–Liliana 2021). Mobilization, in contrast, involves 

slower and more controlled movements to stretch or manipulate soft tissues and joints 

as it is a gentler technique compared to manipulation and is often used to improve 

joint mobility, reduce muscle tightness, and enhance overall function (Shaffer et al. 

2014b; Aurora–Liliana 2021). 

Both manipulation and mobilization aim to restore optimal joint function, reduce pain, 

and improve the overall musculoskeletal dynamics of the temporomandibular joint 

complex (Shaffer et al. 2014b; Butts et al. 2017a; Asquini et al. 2022). The efficacy of 

manipulation and mobilization is substantiated by burgeoning research, underscoring 

the paramount significance of evidence-based practice in the management of this 

condition (Herrera-Valencia et al. 2020; Vieira et al. 2023). Nonetheless, further 

investigation is requisite to conclusively validate the effectiveness of manipulation and 

mobilization as integral modalities in the therapeutic approach to TMD in order to fortify 

the existing knowledge base and facilitate a more comprehensive understanding of 

the therapeutic potential inherent in these interventions (Armijo-Olivo et al. 2016; 

McComish 2023). 
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Dry needling and ischemic compression are therapeutic techniques commonly 

employed in the management of TMD to address muscular trigger points and alleviate 

associated pain and dysfunction (Vier et al. 2019). Dry needling involves the insertion 

of thin, solid needles directly into myofascial trigger points, which are hyperirritable 

spots within muscles and the goal is to elicit a localized twitch response and release 

tension in the affected muscle (Fernández-de-Las-Peñas and Nijs 2019). In the 

context of TMD, dry needling can be applied to the muscles around the 

temporomandibular joint, aiming to reduce muscle tightness, improve blood flow, and 

alleviate pain (Gonzalez-Perez et al. 2015; Vier et al. 2019). Ischemic compression, 

on the other hand, is a manual therapy technique that involves applying sustained 

pressure to specific trigger points to reduce local blood flow temporarily (Moraska et 

al. 2013). This pressure helps to release muscle tension and promote the relaxation 

of tight muscles and ischemic compression can be targeted at trigger points in the 

muscles involved in jaw movement and function (Lu et al. 2022).   

Both dry needling and ischemic compression are intended to address myofascial pain 

and dysfunction associated with TMD and these techniques aim to release muscular 

tension, improve local blood circulation, and reduce pain, contributing to the overall 

management of TMD symptoms (Moraska et al. 2013). While initial studies suggest 

promising outcomes, there is a pressing need for more comprehensive research into 

the efficacy and safety of dry needling and ischemic compression as potential 

therapeutic interventions for TMD, ensuring a better understanding of their long-term 

benefits and potential side effects (Vier et al. 2019; Lu et al. 2022). 

Behavioural adjustments or alterations in daily habits, commonly referred to as lifestyle 

modifications, are integral components of the comprehensive management of TMD 

(Ohrbach and Sharma 2021; Priyank et al. 2023). Cognitive-Behavioural Therapy 

(CBT) stands out as a pivotal intervention, addressing maladaptive cognitive patterns 

and behaviours that contribute to the perpetuation of TMD-related pain (Matsuoka et 

al. 2017). Furthermore, stress management techniques, relaxation training, and 

biofeedback emerge as noteworthy components of psychosocial treatments, 

acknowledging the substantial influence of emotional and environmental stressors on 

TMD symptomatology (Penlington et al. 2022). The incorporation of lifestyle 

modifications is recognized as an essential element in the multifaceted approach to 
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TMD management, acknowledging the interplay between lifestyle factors and the 

manifestation of temporomandibular joint symptoms (Prodoehl and Kahnert 2022). 

Surgical interventions represent a category of therapeutic measures employed in the 

management of TMD, particularly in cases where conservative modalities have proven 

insufficient in addressing the severity of symptoms or when structural abnormalities 

necessitate more invasive interventions (Yost et al. 2020a). Surgical approaches may 

include  Arthrocentesis, arthroscopy, open joint surgery such as arthroplasty and joint 

replacement procedures, each tailored to the specific pathophysiological 

characteristics of the individual's TMD presentation (Dimitroulis 2018; Yost et al. 

2020a). These interventions are typically considered after a thorough assessment and 

diagnostic evaluation, weighing the potential risks and benefits, and when other non-

surgical modalities have not yielded adequate outcomes (Yost et al. 2020a). The 

decision to pursue surgical intervention is contingent upon a comprehensive 

understanding of the underlying aetiology and the patient's overall health status, 

emphasizing the importance of individualized treatment planning in the realm of 

surgical management for Temporomandibular Joint Disorder (Dimitroulis 2018; Kumar, 

Murugesan and Hinaz 2021). 

2.9 Impact of TMD 

TMD exerts a substantial influence on diverse facets of an individual's life, thereby 

affecting not only physical but also psychological well-being (Eaves et al. 2015) This 

multifaceted impact encompasses a range of consequences, each contributing to the 

complex nature of TMD (Eaves et al. 2015). TMD frequently manifests as chronic or 

recurrent pain, presenting in the TMJ, facial muscles, and surrounding areas and the 

spectrum of discomfort varies from mild to severe, with exacerbation during activities 

like chewing, talking, or even mundane jaw movements (Maini and Dua 2023). The 

disorder is intricately linked to difficulties in jaw movement and functionality and 

manifestations such as limited jaw mobility, jaw locking, or audible clicking sounds 

during movement are commonplace (Ivković et al. 2018).  These impairments extend 

beyond mere inconvenience, significantly affecting an individual's ability to perform 

fundamental activities like eating and speaking (Safour 2018). Chewing and eating 

difficulties stemming from TMD can impede an individual's nutritional intake. The 
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aversion to harder foods, driven by TMD-related discomfort, may limit dietary variety 

and nutritional value (Safour 2018). 

The association between TMD and headaches, encompassing tension-type 

headaches and migraines, underscores the systemic impact of the disorder (Chandak 

et al. 2017). Pain and muscle tension originating in the jaw and face can radiate, 

contributing to the development and exacerbation of headaches (Chandak et al. 2017). 

The pain and discomfort associated with TMD can intrude upon sleep quality where 

difficulties in finding a comfortable sleeping position may lead to disrupted sleep 

patterns and subsequent fatigue, further compounding the challenges faced by 

individuals with TMD (Lee et al. 2022). The chronic nature of pain and functional 

limitations often gives rise to heightened emotional distress and TMD is frequently 

linked to increased stress, anxiety, and depression, forming a reciprocal relationship 

with pain sensitivity and symptom severity (Lei et al. 2021). The amalgamation of 

physical symptoms, pain, and emotional distress culminates in a diminished overall 

quality of life (Lei et al. 2021).  

TMD disrupts various daily activities, leading to potential absenteeism from work or 

school and avoidance of social situations due to the discomfort associated with 

essential tasks like talking or eating (Yost et al. 2020b). TMD occasionally precipitates 

dental complications, including tooth wear, muscle spasms, and changes in bite 

alignment (Yost et al. 2020b). Addressing these issues may necessitate dental 

interventions to mitigate the consequences of TMD on oral health (Singh et al. 2017). 

The impact of TMD transcends its physical symptoms, extending to emotional, social, 

and daily life realms (Ilgunas et al. 2023).  

2.10 Conclusion  

In conclusion, this chapter has undertaken a thorough and comprehensive exploration 

of TMD, providing an in-depth understanding of its multifaceted dimensions. The 

elucidation commenced with a detailed definition of TMD, intricately intertwined with 

an examination of the soft tissue structures that underlie its manifestation. The 

subsequent analysis delved into the intricate web of risk factors influencing TMD, 

unravelling the complex pathophysiological mechanisms that govern its development. 
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A pivotal aspect of this chapter has been the meticulous exploration of the clinical 

presentation of TMD, unravelling the nuanced manifestations that clinicians encounter 

in practice. The diagnostic landscape of TMD was systematically examined, explaining 

the methodologies employed for accurate discernment in clinical settings. The latter 

part of this chapter shifted focus towards the therapeutic domain, where the treatment 

and management strategies for TMD were scrutinized with precision. By 

encompassing both established and emerging modalities, this analysis aimed to 

provide a comprehensive overview, shedding light on the complexities inherent in 

mitigating the effects of TMD. 
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3 CHAPTER THREE: METHODOLOGY 

3.1 Introduction 

This chapter outlines the research methodology used for the study. It includes a 

definition of the study design used, the steps used for data collection, extraction and 

analysis, the inclusion and exclusion criterion, and the literature review process and 

materials used. The validity and reliability of the materials used, and the ethical 

considerations are also outlined in this chapter. 

3.2 Study design 

This systematic review was conducted using a quantitative paradigm, as it primarily 

assessed the effectiveness of interventions through the analysis of randomized 

controlled trials (RCTs), non-randomized controlled trials (nRCTs), and Case 

series/report studies. The internal validity of included studies was evaluated using 

standardized numerical scoring systems appropriate for each study type (Liddle, 

Williamson, and Irwig 1996; PEDro 1999; Wells et al. 2003). External validity was 

assessed descriptively, focusing on the generalizability of findings. Given the 

structured approach to data collection and analysis, this study follows a quantitative 

systematic review design, integrating numerical data and structured assessments to 

synthesize evidence effectively (Gough 2015). 

The inclusion of NRCTs and case reports/series in this review, while not challenging 

the established standard of systematic reviews or RCTs, serves to broaden the scope 

of current knowledge and highlight promising, yet underexplored, modalities for 

managing TMDs. While RCTs remain the gold standard for determining treatment 

efficacy, these additional study types provide valuable insights into less conventional 

or emerging treatment options that may not yet have the rigorous evidence required 

for large-scale trials. By including these studies, the review aims to inform future 

research directions, encouraging further exploration into these innovative approaches 

and identifying areas where RCTs can be more effectively designed. This approach 

ensures that a wider range of treatment modalities is considered, facilitating the 
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development of a more comprehensive and adaptable evidence base for TMD 

management 

3.3 Permissions and approval 

The research proposal for this study was approved at the FoHS research committee 

in February 2023, and permission to commence the systematic review was granted 

(Appendix A). PROSPERO registration (Appendix B) for this study was performed in 

April 2023 (registration no. CRD42023409560). The systematic review followed the 

PRISMA guidelines for methods and reporting (Page et al., 2021), ensuring 

consistency and transparency in the review process. This study involved identifying, 

sourcing, and reviewing appropriate literature to evaluate evidence and provide 

summarised, evidence-based literature on conservative therapies for the treatment 

and management of TMDs (Gopalakrishnan and Ganeshkumar, 2013).  

A memorandum of understanding (MOU) was put in place to formalize the agreement 

between the researcher and the reviewers (Appendix C), and reviewers were required 

to sign it prior to their participation in the review process, which commenced in July 

2023. Copyright permissions for 25 articles included in this study were obtained 

through DALRO (Appendix D) in May 2023. For the remaining seven articles that 

DALRO could not obtain copyright permissions for, an attempt to reach the authors 

directly via email was made. This was done prior to the distribution of all articles to 

reviewers. 

3.4 Literature search strategy and databases used 

A systematic literature search was conducted on multiple databases and search 

engines guided by specific keywords and index terms to make the search 

comprehensive. Boolean operators such as “AND” and “OR” were used to reach as 

many records as possible and Boolean operators such as “AND” and “NOT” were used 

to narrow and refine the search (Grewal, Kataria and Dhawan 2016). Truncations 

symbols such as *,?, !,and/ #  were used as a technique to widen the search as they 

helped to include words that were spelled differently but meant the same thing and 

helped to search plural and singular terms simultaneously.  
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The Boolean operators were used in conjunction with the following search terms; 

“temporomandibular joint disorder/s”, “TMJD”, “TMD”, “TMJ pain”, “orofacial pain”, 

“myofascial pain”, “Jaw pain”, “TMJ clicking”, “conservative therapy/ies”, “manual 

therapy”, “physical therapy”, “manipulation”, “mobilisation”, “adjustment/s”, 

“rehabilitation/rehab”, “stress therapy”, “exercise”, “massage”, “dry needling” 

“compression”, “acupuncture”, “traditional Chinese medicine”.  

A review of search terms was done after a trial search and only where it was necessary 

in order to maximise the efficacy of the search. Search terms such as “occlusal 

splints/splints”, “mouth guard”, “bite plate”, “night plate” “electro- modalities”, 

“ultrasound”, “TENS / transcutaneous electrical nerve stimulation”, “cryotherapy”, “low 

level laser therapy” and “activator” were included in the search strategies to ensure 

that relevant articles that might have been masked by these terms were not missed. 

The search strategies for each database were modified in a way that best suited each 

specific database to maximise the efficacy of the search and this was then 

documented accordingly following the PRISMA guidelines (Page et al 2020) as 

indicated in the PRISMA flow diagram (Appendix E). Keywords were also combined 

into phrases and used in conjunction with Boolean and truncation symbols in each 

database. The truncation symbols may have varied across different databases and 

adjustments were made according to each database where it was necessary. 

An additional hand search was conducted to ensure that no appropriate articles were 

missed when the databases and search engines were searched (Cooper et al. 2018). 

This was done also because a hand search is a necessity in systematic reviews as 

per the Cochrane guidelines (Higgins et al. 2022). All the notes for the search of the 

databases were documented to allow for transparency and reproducibility (Appendix 

F). 

Databases searched for this research project were, CINAHL, Cochrane library, 

MEDLINE, PUBMED, Science Direct, Scopus and web of science (De Brun 2013). 

The selection of the above databases followed a review of literature that supported 

their effectiveness in finding healthcare related research articles/studies and 

publications.  
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3.5 Eligibility criteria 

3.5.1 Inclusion criteria 

1. Articles were required to be in English. 

2. All publications were required to be in electronic format or convertible into an 

electronic format.  

3. Article title had to contain the phrase “temporomandibular joint disorder/s or TMJD 

or TMD”.  

4. The title/abstract had to contain one or more of the following keywords: 

“temporomandibular joint disorder/s”, “TMJD”, “TMD”, “TMJ pain”, “orofacial pain”, 

“myofascial pain”, “Jaw pain”, “TMJ clicking”, “conservative therapy/ies”, “manual 

therapy”, “physical therapy”, “manipulation”, “mobilisation”, “adjustment/s”, 

“rehabilitation/rehab”, “exercise”, “massage”, “dry needling”, “compression”, 

“acupuncture”. 

5. Abstracts needed to recognise that conservative treatment/s and or management 

were being tested on patients with TMD. 

6. Articles had to be the original publication with a study design limited to randomized 

controlled trials (RCTs), non-randomized controlled trials (nRCTs), case reports, 

and case series. Although observational studies were initially considered, only 

case reports and a case series met the inclusion criteria. 

7. Articles needed to include adult humans only with minimum age of 18 years or 

older. 

3.5.2 Exclusion criteria 

1. Articles that were not available in full text format or were abstracts from conference 

proceedings or seminars. 

2. Systematic reviews, meta-analysis, opinion papers and editorial publications. 

3. Articles with medical interventions e.g., surgical, and pharmacological 

interventions for treating and managing TMD. 

4. Animal studies or human paediatric studies (<18 years of age). 

 



55 

3.6 Appraisal tools for the review process (quality and risk 

of bias assessment) 

For this study, the following appraisal tools or scales were selected: PEDro scale 

(PEDro 1999) for RCTs (Appendix G), Newcastle Ottawa scale (NOS) (Appendix H) 

for NRCTs (Wells et al. 2003), and Liddle scale (Appendix I) for case series and case 

report studies (Liddle, Williamson and Irwig 1996). 

3.7 Validity and reliability of the research tools 

3.7.1 Reliability and validity of scales for RCTs 

The Delphi list (Olivo et al. 2008), the Downs and Blacks scale (Olivo et al. 2008), the 

Jadad scale (Clark et al. 1999) and the PEDro scale (Maher et al. 2003) tend to be 

considered the most frequently used scales for the review of RCTs (Olivo et al. 2008). 

The PEDro scale is by far the most commonly used (Macedo et al. 2010)  and favoured 

scale for RCTs in physical therapy as it holds a fair reliability rating as indicated by 

(Macedo et al. 2010) as compared to the Jadad scale which carries low reliability 

(Clark et al. 1999). The Downs and Blacks scale has substantial evidence of reliability 

which would make it an ideal tool for RCTs according to O’Connor et al (20215) 

however, the scale was developed for public health, and this disqualifies it for this 

systematic review as it mainly focused on physical therapy interventions. The PEDro 

scale was used in study reported here not only because it was developed for use in 

the physical therapy field but also because it is supported by literature such as (Bhogal 

et al. 2005; Macedo et al. 2010; Zeng et al. 2015) 

3.7.2 Reliability and validity of scales for nRCTs 

The Newcastle Ottawa scale (NOS) (Zeng et al. 2015), ROBINS-I (Sterne et al. 2016) 

and MINORS (Slim et al. 2003) tools are the most frequently used tools for nRCTs  

Quigley et al. (2019). The Cochrane ROBINS-I tool has gained popularity amongst 

non-randomized control trials (nRCTs) and has been the tool of choice in risk of bias 

assessment in current systematic reviews in the health field. In a study done by Ma et 

al. (2020) that looked at the risk of assessment bias tools, they observed that the 

ROBINS-I tool was the most used for nRCTs of interventions in systematic reviews.  
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The ROBINS-I tool is also the preferred tool for nRCTs of interventions by the 

Cochrane collaboration guidelines (Higgins et al, 2022) but not necessarily a standard 

for nRCTs of interventions. However, according to  Quigley et al. (2019) the reliability 

and validity of both the MINORS and ROBINS-I is unclear, and this has disqualified 

these scales for use in this study.  

The NOS has been shown to be easier and less complicated to use than the other 

tools (Deeks et al. 2003; Margulis et al. 2014). Also, the validity and reliability of the 

NOS has been shown to be fair in more recent studies (Hartling et al. 2013; Quigley 

et al. 2019) even though these contradict previous studies (Stang 2010; Hartling et al. 

2013). The NOS was utilised for this study despite this apparent contradiction because 

the more recent literature supports its use.  

3.7.3 Reliability and validity of scales for case reports/series studies 

Case reports/series studies have been neglected and mostly overlooked in systematic 

reviews resulting in lack of efforts in developing evaluation tools for such literature 

(Murad et al. 2018) . There are tools that are frequently used in evaluating grey case 

reports/series namely the Pierson criteria (Pierson 2009) the Bradford Hill criteria (Hill 

1965) and the Liddle scale (Liddle, Williamson and Irwig 1996). 

The Pierson criteria is hardly utilised and the reasons as to why are unclear (Murad et 

al. 2018), the Bradford Hill criteria is mainly utilized in the adverse drug reaction and 

in the public health fields (McDonald and Strang 2016). As such, both these tools were 

not considered suitable for use in this study. The Liddle scale has not only been used 

most commonly, it also has been proven to have a criterion that provides overall 

assessment of methodological quality of the study following sound epidemiological 

principles (Liddle, Williamson and Irwig 1996). Therefore, the Liddle scale was used 

for this study. 

3.8 Study selection process 

3.8.1 Searching of Literature. 

A systematic search following the search strategy was performed on the different 

databases and search engines using the search terms stipulated in the search 
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supplementary search was performed in March 2023 to ensure that any newly 

published literature meeting the inclusion criteria was considered. This additional 

search helped maintain the relevance and comprehensiveness of the systematic 

review by capturing recent studies within the scope of the research. 

3.8.2 Eligibility screening of citations and sourcing of full text 

articles 

The database searches yielded 4,148 records after the initial search and screening of 

literature for eligibility was done in four different stages.  

Stage one: Duplication occurred as a result of the same articles being picked up in 

more than one database during the search: 789 duplicates were identified and 

removed leaving 3,359 articles. A further three articles were removed due to the 

publications being retracted. This brought the number of articles to 3,356. 

Stage two: this was the screening of article titles to identify if they contained the words 

temporomandibular disorders (TMD) or Myofascial pain as stipulated in the inclusion 

criteria. After this screening, 3,141 articles were excluded, and 215 articles were left 

for stage three of the screening for eligibility. 

Stage three: this stage involved the screening of abstracts to see if they met the 

inclusion criteria: 215 abstracts were screened during this stage, 172 were excluded, 

43 abstracts met the inclusion criteria and full text PDFs were sourced using Endnote 

20, DUT library SUMMONS and Google scholar. Three additional abstracts had to be 

excluded because full texts could not be obtained, this brought the total number of 

articles to 40. 

Stage four: this was the final stage which involved full text screening to identify whether 

the full text was eligible. Of the 40 full text articles, 9 were excluded (six were reviews 

and three were retracted publications). After this stage of screening, 31 articles met 

the inclusion criteria and were eligible for this study. 

The eligibility screening process was initiated by the researcher alone, followed by a 

collaborative review involving six independent reviewers—three with PhD 

qualifications and three at the master’s level. Each article was reviewed by a 
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Reviewer 
A1 

Reviewer 
A2 

Researcher 
  

Reviewer 
B1 

Reviewer 
B2 

Researcher  Reviewer 
C1 

Reviewer 
C2 

Researcher  

RCTs – PEDro scale 

Dunning et al 2022 

Garrigos-Pedron 2018 

Lopez-Martos et al 2018 

Nagata 2019 

Packer et al 2015 

Patra et al 2020  

 

nRCTs – Newcastle Ottawa scale 

Ergezen 2022 

Kulesa-Mrowiecka 2021 

Macias Hernandez 2022 

Moleirinhoalves et al 2021 

 

Case series – Liddle scale 

Gonzalez-Iglesias 

 

RCTs – PEDro scale 

Corum et al 2018 

Delgado dela sena et al 2020 

Dib-Zakkour et al 2022 

Patra 2021 

Rajadurai 2011 

Reynolds 2020 

Rezaie 2022 

 

nRCTs – Newcastle Ottawa scale 

Calixtre 2016 

Calixtre 2021 

Urbanski 2021 

 

Case series – Liddle scale 

Asha et al 2015 

 

RCTs – PEDro scale 

Bae et al 2013 

Barbosa et al 2021 

Calixtre 2019 

Sahin 2021 

Sen 2020 

Tuncer 2013 

 

nRCTs – Newcastle Ottawa scale 

Bageston et al 2019 

Barone et al 2021 

Henriksen 2018 

 

Case series - Liddle scale 

Reynolds and Brown 2020 

 

Total: 11 Total: 11 Total: 10 

Each article was reviewed by three reviewers—two external reviewers (one Masters 

and one PhD reviewer) in addition to the researcher (table 3.5). The articles were 

critically analyzed according to the respective scale (PEDro, NOS, and Liddle). These 

reviews were conducted independently and sent to the supervisors, not the 

researcher, to allow the researcher to perform their own reviews without the influence 

of external reviews. 

In cases of disparity or disagreement among the reviewers, a conflict resolution 

strategy was implemented. When a discrepancy in the assessment ratings occurred, 

the three reviewers collaboratively discussed the discrepancies to reach a consensus. 

If consensus could not be achieved, the final decision was made through arbitration 

by a senior expert in the field. This process ensured that the reviews remained as 

objective as possible while maintaining the integrity of the assessment. 
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3.9 Data extraction and analysis 

3.9.1 Data extraction process 

All articles included in this systematic review were evaluated for quality and risk of bias 

prior to the extraction of outcomes. This assessment was performed using appropriate 

tools—the PEDro scale for randomized controlled trials (RCTs), the Newcastle-Ottawa 

Scale (NOS) for non-randomized controlled trials, and the Liddle Scale case 

series/reports. Conducting these assessments before data extraction minimized the 

risk of bias influencing the interpretation of results and ensured that only studies 

meeting quality thresholds contributed to the synthesis of evidence 

3.9.2  Risk of bias assessment 

The risk of bias in the included studies was assessed independently by three reviewers 

using standardized tools appropriate for the study designs. To enhance reliability, the 

assessments from the three reviewers were compared. If agreement on a quality item 

did not reach 70%, discrepancies were resolved through discussion. Persistent 

disagreements were addressed by consulting the supervisor. This multi-reviewer 

approach helped mitigate individual biases and improved the robustness of the quality 

assessment process. Quality and risk of bias assessments were conducted prior to 

outcome extraction to minimize any potential biases in the interpretation of the results. 

While subjective judgments during this process could introduce bias, steps were taken 

to mitigate this by employing standardized scales and involving multiple reviewers. 

3.9.3 Synthesis method  

Given the heterogeneity of study designs, interventions, and outcome measures, a 

meta-analysis was not conducted. Instead, a narrative synthesis approach was 

employed to summarize the findings across studies. Data were extracted 

systematically and grouped according to intervention type, primary outcomes, and 

methodological quality. To provide a structured synthesis, studies were categorized 

based on their quality and risk of bias assessments. Findings from high-quality studies 

were prioritized in drawing conclusions, while lower-quality studies were 

acknowledged with appropriate caution. Trends, consistencies, and discrepancies in 
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the reported outcomes were analysed to identify patterns in the effectiveness of 

conservative therapies for TMD. 

In addition, the studies were analyzed for their strengths and weaknesses, clinical 

outcomes, study biases, and heterogeneity. This helped evaluate the factors 

influencing the study results and overall validity. Biases, including selection and 

reporting biases, were assessed based on the methodological quality of each study, 

while heterogeneity was evaluated through the comparison of study designs, patient 

populations, and outcome measures. This analysis was essential in guiding the 

synthesis and understanding the overall patterns across the studies. 

3.9.4 Criteria for Ranking Evidence 

The quality of evidence in this systematic review was assessed using three distinct 

grading systems: the AGREE system (Dagenais and Haldeman, 2011), the GRADE 

system (Brozek, 2009), and the grading system proposed by Foley et al. (2003). 

Among these, the Foley and AGREE grading systems were chosen for their more 

straightforward classification, which provides greater clarity for healthcare 

professionals compared to the more complex GRADE system. While the GRADE 

system is designed for developing healthcare guidelines with consistency, its 

complexity makes it less practical for the purposes of this review. 

The AGREE system (Dagenais and Haldeman, 2011) and the grading system by Foley 

et al. (2003) include categories that indicate whether evidence within a specific clinical 

domain is consistent or conflicting. This feature is particularly valuable when studies 

present contradictory findings, helping to clarify the context of evidence and allowing 

for more informed decision-making. 

Application of AGREE and Foley Grading Systems 

• Strong Evidence: Findings supported by two or more RCTs of at least 

fair/moderate quality. 

• Moderate Evidence: Findings supported by at least one RCT of fair/moderate 

quality. 
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• Limited Evidence: Findings supported by a single non-experimental study 

(e.g., NRCT, CS, cohort study). 

• Consensus of Evidence: In the absence of sufficient studies, expert 

consensus provides support for an intervention. While often regarded as weak 

evidence, consensus may indicate consistent findings across various studies 

for a specific intervention in a particular condition. 

• Conflicting Evidence: Observed discrepancies in findings from at least two 

RCTs. The conclusion is drawn from the majority of studies unless one study of 

superior quality significantly alters the overall findings. 

• No Evidence: Available studies are of low quality and offer no clear evidence 

to support a treatment regimen. 

This grading approach (AGREE and Foley) was applied throughout the systematic 

review to assess the quality of evidence and guide the interpretation of findings. 

3.9.5 Interpretation of the grading of evidence using the AGREE system and 

the grading by Foley et al. (2003) 

Strong Evidence: 

• Definition: The highest level of evidence is derived from multiple RCTs of at least 

'fair/moderate' quality. 

• Application: When reviewing studies, if one finds that two or more high-quality 

RCTs consistently support a particular finding or intervention, then the evidence 

is classified as strong. This level suggests a high confidence that the intervention 

is effective. 

(Foley et al. 2003; Dagenais and Haldeman 2011) 

Moderate Evidence: 

• Definition: Supported by at least one RCT of 'fair/moderate' quality. 
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• Application: If there is only one RCT that is methodologically sound and shows 

a positive effect, the evidence is considered moderate. This level implies 

moderate confidence in the findings. 

(Foley et al. 2003; Dagenais and Haldeman 2011) 

Limited Evidence: 

• Definition: Based on a single non-experimental study, which could include 

NRCTs, Case Series, or cohort studies. 

• Application: When the evidence is drawn from a single case report/ series study 

or a weaker design than an RCT, it falls under limited evidence. This suggests 

low confidence in the findings due to the lack of rigorous testing. 

(Foley et al. 2003; Dagenais and Haldeman 2011) 

Consensus of Evidence: 

• Definition: In the absence of empirical evidence, expert opinion converges on a 

recommended intervention. This can also mean consistent results across 

different studies for a specific condition. 

• Application: When no strong or moderate quality studies are available, but 

experts agree on a treatment or intervention, it can still guide clinical practice. 

This is considered weaker evidence but can be valuable, especially in novel or 

under-researched areas. 

(Foley et al. 2003; Dagenais and Haldeman 2011) 

Conflicting Evidence: 

• Definition: When findings from at least two RCTs are inconsistent. The resolution 

of these conflicts depends on the quality and quantity of the studies. 

• Application: If different RCTs provide contradictory results, the overall evidence 

quality is assessed and the majority view is favoured unless a conflicting study 
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is of superior quality. This level indicates uncertainty and the need for further 

research. 

(Foley et al. 2003; Dagenais and Haldeman 2011) 

No Evidence: 

• Definition: Studies are of low quality or fail to support a clear conclusion. This 

implies a lack of reliable data to recommend a particular intervention. 

• Application: When available studies are methodologically weak or inconclusive, 

the evidence is classified as none. This suggests that no firm conclusions can 

be drawn, and caution is required in making recommendations. 

(Foley et al. 2003; Dagenais and Haldeman 2011) 

3.10 Ethical considerations 

Reviewers were kept blinded to the identity of each other throughout the study and 

were expected to work confidentially and not discuss anything related to the study with 

anyone. Everything pertaining to the study such as rules and what was expected from 

the reviewers was outlined in the MOU that was signed prior to undertaking the study.  

If the reviewer had authored or was part of any article to be reviewed as part of the 

study, they were asked to not review those articles. The reviewers were asked to 

declare a conflict of interest if they had any formal relationship with one of the authors 

of a paper they had been allocated. This was done to avoid bias in the review process. 

Once reviewers completed reviewing their allocated articles, they were instructed 

(which was outlined in the MOU) to send their reviews to the research supervisor and 

not to the researcher to ensure that the review process remained independent, and 

bias was minimised as the researcher was also reviewing the articles. 

The reviewers may be revealed to each other as a consequence of publication, but 

only if they agreed to act as co-authors. No information was made available regarding 

who reviewed which articles.  
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3.11 Conclusion 

The methodology used in conducting this systematic review was described in this 

chapter. This chapter also provided an overview of the study's design and the methods 

taken throughout the literature search, including the selection of reviewers. The 

research tools, inclusion and exclusion criteria, and ethical issues were also reviewed, 

along with the data sample, data extraction, and data analysis. 
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4 CHAPTER FOUR: RESULTS 

4.1 Study selection  

The process of study selection for this systematic review is illustrated in the PRISMA 

flowchart below. The flowchart presents a step-by-step overview of the number of 

records identified, screened, assessed for eligibility, and included in the review. The 

selection process adhered to predefined inclusion and exclusion criteria, and reasons 

for exclusion are also noted. 
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4.2 Study characteristics  

4.2.1 RCTs 

Table 4.1 consolidates the PEDro scores for the included RCTs, ensuring clarity and 

compliance with PRISMA guidelines. It provides a clear comparison of study quality 

across multiple criteria. 

Table 4.1: Consolidated PEDro score for included RCTs  

Criteri

on 

1. 

Elig

ibili

ty 

crit

eria 

spe

cifie

d 

2. 

Rand

om 

alloc

ation 

3. 

Allocat

ion 

concea

lment 

4. 

Simi

lar 

grou

ps 

at 

base

line 

5. 

Blin

ding 

of 

subj

ects 

6. 

Blind

ing of 

thera

pists 

7. 

Blin

ding 

of 

asses

sors 

8. 

>85

% 

outc

ome 

data 

obtai

ned 

9. 

Inten

tion-

to-

treat 

analy

sis 

10. 

Betwee

n-

group 

compa

risons 

report

ed 

11. 

Point 

meas

ures 

and 

varia

bility 

repor

ted 

To

tal 

Sc

ore 

(/1

1) 

Overa

ll 

Agree

ment 

(%) 

Bae & 

Park 

(2013) 

Yes Yes No Yes No No No Yes Yes Yes Yes 7 88% 

Barbos

a et al. 

(2019) 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 100% 

Calixtr

e et al. 

(2019) 

Yes Yes Yes Yes No No Yes Yes Yes Yes Yes 10 94% 

Corum 

et al. 

(2018) 

Yes Yes No Yes No No No Yes Yes Yes Yes 7 91% 

de la 

Serna 

et al. 

(2020) 

Yes Yes Yes Yes No No Yes Yes Yes Yes Yes 9 88% 

Dib-

Zakko

ur et 

al. 

(2022) 

Yes Yes No Yes No No No No Yes Yes Yes 6 82% 

Dunnin

g et al. 

(2022) 

Yes Yes No Yes No No Yes Yes Yes Yes Yes 9 88% 

Garrig

ós-
Yes Yes Yes Yes No No Yes Yes Yes Yes Yes 9 100% 
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Criteri

on 

1. 

Elig

ibili

ty 

crit
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spe

cifie

d 

2. 
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om 

alloc

ation 

3. 
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ion 

concea
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4. 

Simi

lar 

grou

ps 

at 
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line 

5. 

Blin

ding 

of 

subj

ects 

6. 

Blind

ing of 

thera

pists 

7. 

Blin

ding 

of 

asses

sors 

8. 

>85

% 

outc

ome 

data 

obtai

ned 

9. 

Inten

tion-

to-

treat 

analy

sis 

10. 

Betwee

n-

group 

compa

risons 

report

ed 

11. 

Point 

meas

ures 

and 

varia

bility 

repor

ted 

To

tal 

Sc

ore 

(/1

1) 

Overa

ll 

Agree

ment 

(%) 

Pedrón 

et al. 

(2018) 

Lopez-

Martos 

et al. 

(2018) 

Yes Yes Yes Yes No No Yes Yes Yes Yes Yes 10 85% 

Nagata 

et al. 

(2019) 

Yes Yes Yes Yes No No No Yes Yes Yes Yes 8 97% 

Packer 

et al. 

(2015) 

Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes 10 91% 

Patra 

et al. 

(2020) 

Yes Yes No Yes No No No Yes Yes Yes Yes 7 85% 

Patra 

et al. 

(2021) 

Yes Yes Yes Yes No No No Yes Yes Yes Yes 8 85% 

Rajadu

rai 

(2011) 

Yes Yes No No No No No Yes Yes No Yes 5 91% 

Reynol

ds et 

al. 

(2020) 

Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes 10 100% 

Rezaie 

et al. 

(2022) 

Yes Yes Yes Yes Yes No Yes No Yes Yes Yes 9 94% 

Şahin 

et al. 

(2021) 

Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes 10 88% 

Şen et 

al. 

(2020) 

Yes Yes Yes Yes Yes No Yes No Yes Yes Yes 9 91% 

Tuncer 

et al. 

(2013) 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 11 100% 
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4.2.2 NRCTs 

Table 4.2: Summary of NRCT quality assessment 

Autho

r(s) 

Ye

ar 

Case 

Defini

tion 

Adeq

uate 

Represe

ntative 

Cases 

Selec

tion 

of 

Cont

rols 

Defini

tion 

of 

Contr

ols 

Compar

ability 

Ascertai

nment of 

Exposur

e 

Same 

Method 

of 

Ascertai

nment 

Non-

Resp

onse 

Rate 

To

tal 

Sc

ore 

Agree

ment 

(%) 

Bagest

on de 

Britto 

et al. 

20

19 

Yes 

(100

%) 

Yes 

(100%) 

Yes 

(100

%) 

Yes 

(100

%) 

67% 0% 67% 67% 5/9 87.6% 

Barone 

et al. 

20

21 

Yes 

(100

%) 

67% 0% 0% 0% 67% 0% 0% 2/9 
91.75

% 

Calixtr

e et al. 

20

16 

Yes 

(100

%) 

67% 0% 0% 67% 67% 0% 0% 3/9 
87.62

% 

Calixtr

e et al. 

20

21 

Yes 

(100

%) 

Yes 

(100%) 
0% 0% 67% 67% 0% 0% 4/9 

91.75

% 

Ergeze

n et al. 

20

22 

Yes 

(100

%) 

Yes 

(100%) 
0% 0% 0% 67% 0% 0% 3/9 

95.87

% 

Häggm

an-

Henrik

son et 

al 

20

18 

Yes 

(100

%) 

Yes 

(100%) 

Yes 

(100

%) 

Yes 

(100

%) 

67% 
Yes 

(100%) 

Yes 

(100%) 

Yes 

(100

%) 

6/9 
91.75

% 

Kulesa

-

Mrowi

ecka, 

M., 

Piech, 

J. and 

Gaździ

k, T. S. 

20

21 

Yes 

(67%) 

Yes 

(100%) 

Yes 

(100

%) 

Yes 

(100

%) 

67% 
Yes 

(67%) 

Yes 

(100%) 

Yes 

(67%

) 

9/9 83.5% 
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Autho

r(s) 

Ye

ar 

Case 

Defini

tion 

Adeq

uate 

Represe

ntative 

Cases 

Selec

tion 

of 

Cont

rols 

Defini

tion 

of 

Contr

ols 

Compar

ability 

Ascertai

nment of 

Exposur

e 

Same 

Method 

of 

Ascertai

nment 

Non-

Resp

onse 

Rate 

To

tal 

Sc

ore 

Agree

ment 

(%) 

Macías

-

Hernán

dez, S. 

I. et al. 

20

22 

Yes 

(100

%) 

Yes 

(67%) 

No 

(67%

) 

No 

(100

%) 

67% 
Yes 

(100%) 

No 

(67%) 

Yes 

(100

%) 

7/9 83.5% 

Moleir

inho‐

Alves, 

P., 

Almei

da, A., 

Expost

o, F. G. 

20

21 

Yes 

(100

%) 

Yes 

(100%) 

No 

(67%

) 

No 

(67%) 
67% 

Yes 

(100%) 

Yes 

(100%) 

Yes 

(67%

) 

6/9 83.5% 

Urbańs

ki, P., 

Trybul

ec, B. 

and 

Pihut, 

M. 

20

21 

Yes 

(100

%) 

Yes 

(100%) 

No 

(100

%) 

No 

(67%) 
100% 

Yes 

(67%) 

Yes 

(100%) 

Yes 

(67%

) 

5/9 87.6% 

Notes: 

• "Yes (100%)" indicates full agreement among reviewers. 

• "67%" and "0%" indicate partial or no agreement. 

• Total scores reflect the sum of criteria met out of 9. 

• Agreement percentages represent the overall consensus among reviewers 
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4.2.3 Case series and case reports 

 Table 4.3: Summary of Case reports and Case series quality assessment 

Auth

or(s) 
Year 

Study 

Identifi

cation 

Study 

Type 

Descr

iption 

Interventi

on 

Impleme

ntation 

Individ

ual or 

Popul

ation 

Outco

mes 

Consid

ered 

Other 

Facto

rs 

Affec

ting 

Outc

ome 

Popul

ation 

& 

Study 

Settin

g 

Groups/

Sites 

Total 

Score 

Asha 

et al. 
2015 

Yes 

(100%) 
67% 67% 

N/A 

(100%) 
67% 67% 67% 100% 79.4% 

Gonz

ález-

Iglesi

as et 

al. 

2013 
Yes 

(100%) 
100% 67% 67% 100% 67% 67% 67% 79.4% 

Reyn

olds & 

Brown 

2020 
Yes 

(100%) 
100% 67% 67% 67% 67% 67% 67% 75.2% 

 

4.3 Risk of bias, Results of individual studies and syntheses 

and Reporting biases of included studies, 

4.3.1 RCTs 

RCT 1: Bae and Park (2013) 
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Risk of Bias in Studies 

Bae and Park (2013) conducted a randomized controlled trial to assess the effects of 

relaxation exercises for the masticatory muscles on temporomandibular dysfunction 

(TMD). Although the study mentioned randomization, the process was not fully 

described, which increases the risk of selection bias. There was also no evidence of 

blinding, which introduces both performance and detection bias. The sample size was 

relatively small, with only 41 subjects, and the follow-up period was short (four weeks), 

limiting the generalizability of the findings and the ability to assess long-term effects. 

The study did not report how missing data or dropouts were handled, raising concerns 

about attrition bias. Furthermore, while paired t-tests and ANOVA were used 

appropriately for statistical analysis, the study did not specify whether corrections for 

multiple comparisons were applied, which could increase the risk of type I errors. 

Results of Individual Studies 

The study assessed several outcomes, including range of motion (ROM) of the 

temporomandibular joint (TMJ), deviation, occlusion, and pain. ROM was measured 

using goniometry, deviation was analysed with a digital camera and GPS software, 

and occlusion was assessed with a bite stick. Pain levels were recorded using a visual 

analogue scale (VAS), with measurements taken at baseline and after four weeks. 

Both active and relaxation exercises led to significant improvements in ROM, 

deviation, and pain reduction. Notably, relaxation exercises were more effective in 

reducing deviation compared to active exercises. The no-treatment group, consisting 

of 11 subjects, showed no significant improvements. However, the study did not 

provide confidence intervals or p-values, which limits the precision of the effect 

estimates and makes it difficult to assess the true magnitude of the effects. 

Results of Syntheses 

This study did not conduct a meta-analysis or statistical synthesis, and the results were 

presented narratively. The study highlighted the positive effects of relaxation exercises 

in improving ROM, deviation, and pain reduction, with relaxation exercises showing 

particular effectiveness in reducing deviation. The active exercise group also showed 

improvements, but to a lesser degree than the relaxation exercises group. The study 

did not explore heterogeneity between the groups or conduct any subgroup or 
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sensitivity analyses. As a result, there was no investigation into potential causes of 

variability in the study results or tests for the robustness of the findings. 

Reporting Biases 

The study did not address the handling of missing data or dropouts, which raises 

concerns about reporting bias. Without this information, it is unclear whether results 

were selectively reported or whether missing data could have affected the overall 

findings. The lack of transparency in dealing with missing data introduces the 

possibility of reporting bias, which may impact the completeness and reliability of the 

study’s conclusions. 

RCT 2: Barbosa et al. (2019) 

Risk of Bias in Studies 

Barbosa et al. (2019) conducted a randomized controlled trial to evaluate the effects 

of an 8-week endurance exercise protocol on masticatory muscle function in women 

with oro-facial pain and TMD. The study used randomization via the Research 

Randomizer website with a 1:1 allocation ratio. However, while randomization was 

mentioned, the study did not explicitly state whether blinding was maintained 

throughout, which raises concerns about performance and detection bias. Although 

the assessors were blinded to group allocation, the absence of explicit information on 

whether blinding was maintained throughout the study weakens the internal validity. 

The study had a 26% dropout rate, which may impact the results, introducing the 

potential for attrition bias. Additionally, the sample size (34 subjects) was relatively 

small, which could limit the power of the findings. The study also relied on self-reported 

pain measures, which can introduce measurement bias, and the 8-week duration may 

not be sufficient to assess long-term outcomes. 

Results of Individual Studies 

The study assessed pain using VAS, pressure pain threshold (PPT), bite force, and 

muscle endurance. Both groups showed pain reduction, but the intervention group had 

significantly lower VAS scores at 8 weeks. The intervention group also demonstrated 

improvements in muscle efficiency and endurance compared to the control group. 
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However, the study did not provide detailed summary statistics for each group, nor did 

it present the effect estimates with their corresponding confidence intervals, which 

limits the ability to assess the precision of the effect. 

Results of Syntheses 

This study did not conduct a meta-analysis or statistical synthesis of the results, as it 

was a single trial. The narrative results suggested that the endurance exercise protocol 

was effective in reducing pain and improving muscle efficiency, particularly in the 

intervention group. However, the study did not explore heterogeneity or conduct 

subgroup analyses to assess variability in treatment effects across different participant 

characteristics. 

Reporting Biases 

The study did not provide information on how missing data or dropouts were handled, 

which raises concerns about reporting bias. Without this information, it is unclear if any 

selective reporting of results or outcome measures occurred, particularly given the 

relatively high dropout rate. The lack of details on missing data management 

introduces the potential for reporting bias, which could affect the integrity of the 

findings. 

RCT 3: Calixtre et al. (2019) 

Risk of Bias in Studies 

Calixtre et al. (2019) conducted a single-blind randomized controlled trial to evaluate 

the effects of upper cervical mobilization and craniocervical flexor training on orofacial 

pain, mandibular function, and headaches in women with TMD. Although the study 

used randomization and a 1:1 allocation ratio, the single-blind design introduces a risk 

of performance bias, as subjects were aware of the treatment they received. The 

sample was limited to women, which could reduce the generalizability of the findings 

to other populations. Additionally, the short duration of the study (5 weeks) limited the 

ability to assess long-term treatment efficacy. Self-reported measures for pain intensity 

and headache impact might have introduced bias due to recall bias or social 

desirability bias. 



79 

Results of Individual Studies 

The primary outcomes included orofacial pain, headache impact, PPT of the 

masticatory muscles, and mandibular function. Results showed significant reductions 

in orofacial pain and headache impact in the intervention group. However, there was 

no significant improvement in masticatory muscle sensitivity or mandibular function. 

The study did not report specific effect estimates or confidence intervals for each 

outcome, limiting the ability to assess the precision of the results. 

Results of Syntheses 

This study did not conduct a meta-analysis or statistical synthesis, as it was a single 

trial. The results were presented narratively, showing that the intervention reduced 

orofacial pain and headache impact but did not improve masticatory muscle sensitivity 

or mandibular function. The study did not explore potential causes of heterogeneity or 

conduct any sensitivity analyses, which limits the ability to assess the robustness of 

the findings. 

Reporting Biases 

The study did not address how missing data or participant dropout were handled. This 

lack of information raises concerns about the potential for reporting bias, particularly if 

dropouts or missing data were not accounted for. Without transparency regarding 

these aspects, the completeness and reliability of the findings may be compromised. 

RCT 4: Corum et al. (2018) 

Risk of Bias in Studies 

Corum et al. (2018) conducted a randomized controlled trial assessing spinal high-

velocity low-amplitude manipulation combined with neck exercises in women with 

chronic TMD. While the study employed randomization using a computer-generated 

sequence, allocation concealment was not clearly described. A significant risk of bias 

arises from the absence of blinding for both assessors and subjects. This could have 

influenced subjective outcome measures such as pain intensity and quality of life, 

leading to detection bias. Furthermore, while the study used validated tools for pain 

intensity, pressure pain thresholds, and mouth opening, the lack of blinding increases 
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the risk of bias in subjective reporting. The study also did not consider confounding 

variables, such as comorbidities, which could have impacted the results. 

Results of Individual Studies 

The trial demonstrated significant improvements in pain intensity, pressure pain 

thresholds, pain-free maximum mouth opening, and quality of life in the cervical spinal 

manipulation group compared to the control groups. However, these improvements 

were less pronounced at the one-month follow-up, suggesting a potential reduction in 

treatment efficacy over time. Despite the promising short-term outcomes, the absence 

of a robust follow-up period limits the ability to assess long-term effectiveness. 

Results of Syntheses 

The combined approach of cervical spinal manipulation and neck exercises showed 

superior outcomes compared to both the sham manipulation and patient education 

groups. However, the study did not include a detailed synthesis of the data, nor did it 

explore the potential long-term benefits of the intervention. The observed effects on 

subjective outcomes such as pain intensity and quality of life were notable, but their 

sustainability was not fully addressed due to the limited follow-up. 

Reporting Biases 

The study did not adequately address potential reporting biases. There was no 

mention of how missing data were handled or whether the statistical analysis 

accounted for missing follow-ups or incomplete data. Additionally, ethical 

considerations were not explicitly stated in the study, including the protocols for 

informed consent or any measures to minimize participant risk. The lack of 

transparency around funding sources and conflicts of interest raises concerns 

regarding potential bias in the interpretation of results. 

RCT 5: De la Serna et al. (2020) 

Risk of Bias in Studies 

De la Serna et al. (2020) conducted a randomized clinical trial to assess cervico-

mandibular manual therapy in patients with TMD and somatic tinnitus. The study used 
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randomization with concealed allocation, and assessors were blinded, which mitigated 

detection bias. However, subjects and therapists were not blinded, which introduces 

performance bias, particularly in subjective measures such as pain and disability. 

Furthermore, the sample was drawn from private physiotherapy clinics, which limits 

the generalizability of the findings to a broader population. The absence of a control 

group that received no intervention also poses a risk of bias in determining the true 

effects of the treatment. 

Results of Individual Studies 

The study found significant improvements in TMD-related pain, tinnitus severity, 

disability, pressure pain sensitivity, and mandibular range of motion in the manual 

therapy group compared to the physiotherapy alone group. The intervention was 

shown to provide greater benefits across multiple outcome measures, and the sample 

size was appropriately powered to detect meaningful differences. However, the lack of 

a no-treatment control group means that the study cannot definitively rule out placebo 

effects as a contributing factor. 

Results of Syntheses 

The synthesis of the study's results indicated that the addition of manual therapy to a 

multimodal physiotherapy approach provided greater improvements in the severity of 

TMD and associated symptoms compared to the physiotherapy alone. While this 

finding is promising, it is important to interpret the results with caution, particularly due 

to the absence of a non-intervention group. This limitation prevents a clear 

understanding of whether the observed improvements were due to the intervention 

itself or other factors. 

Reporting Biases 

The study did not provide detailed information on how missing data were handled, 

which could impact the validity and generalizability of the results. Furthermore, the 

reliance on self-reported measures for outcomes such as tinnitus severity and 

disability introduces the possibility of bias, as these measures are subject to individual 

interpretation and recall bias. While statistical methods such as ANCOVA were used 

to control for baseline differences, the use of Bonferroni correction for multiple 
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comparisons may have reduced statistical power, potentially obscuring the true effect 

of the treatment. 

RCT 6: Dib-Zakkour et al. (2022) 

Risk of Bias in Studies 

Dib-Zakkour et al. (2022) employed random allocation of subjects into either the 

experimental or control group, but the exact method of random sequence generation 

was not detailed, leaving some uncertainty regarding the potential for selection bias. 

The lack of clear information on allocation concealment further weakens the 

transparency of the randomization process and raises concerns about potential 

selection bias. Despite this, the study’s double-blind design (both subjects and 

assessors were blinded) reduced the risk of performance and detection bias, making 

it a strength of the study. However, the absence of information on handling incomplete 

data or participant attrition increases the risk of attrition bias, as the effects of lost 

follow-ups on the results are unclear. Additionally, the study does not address 

confounding factors or disclose potential conflicts of interest, which raises concerns 

about the influence of external variables on the outcomes. 

Results of Individual Studies 

The study reported significant reductions in pain, muscle activity, and improved jaw 

movement patterns in the experimental group receiving dry needling compared to the 

control group. These findings suggest that dry needling may be effective in treating 

myogenous TMJ disorders. However, the lack of clear reporting on whether all 

prespecified outcomes were analyzed leaves uncertainty about the completeness of 

the data, and selective reporting cannot be ruled out. 

Results of Syntheses 

While the study showed improvements in several outcomes for dry needling, there 

was no synthesis of results across studies or treatment approaches. The absence of 

a clear methodology for handling missing data or non-reporting of confounding 

variables limits the interpretation of the findings. Furthermore, the study did not 
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compare dry needling to other interventions or include a placebo group, making it 

difficult to determine whether the observed effects were truly due to the intervention. 

Reporting Biases 

The study did not provide adequate information on how missing data were handled, 

raising concerns about the validity of the results. The potential for selective outcome 

reporting also exists, as the study did not specify whether all planned outcomes were 

reported. Moreover, the lack of discussion on potential conflicts of interest or 

confounding factors limits the transparency of the study, leaving room for concerns 

regarding reporting bias. 

RCT 7: Dunning et al. (2022) 

Risk of Bias in Studies 

Dunning et al. (2022) used computer-generated randomization and allocation 

concealment through sealed opaque envelopes, which helped minimize selection 

bias. However, the study did not explicitly mention whether the assessors were 

blinded, which could introduce detection bias. The study design also lacked a placebo 

or no-treatment control group, which weakens the ability to draw conclusions about 

the efficacy of the experimental treatments (dry needling and upper cervical spinal 

manipulation). Additionally, the homogeneity of the therapists’ backgrounds may have 

introduced treatment bias, affecting the generalizability of the findings. The reliance on 

subjective self-report measures for outcomes, such as the Visual Analog Scale (VAS), 

also increases the risk of measurement bias. 

Results of Individual Studies 

The trial demonstrated significant improvements in jaw pain intensity and active pain-

free mouth opening for patients who received dry needling and upper cervical spinal 

manipulation compared to those receiving conventional treatments. These results 

suggest that the combined treatment may be an effective approach for TMD. However, 

the lack of a placebo or control group limits the ability to attribute these improvements 

solely to the interventions. Additionally, the use of self-reported measures introduces 

some subjectivity and potential for bias in assessing the outcomes. 
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Results of Syntheses 

While the study provided valuable insights into the relative effectiveness of the two 

experimental interventions, it did not include a synthesis of these findings with other 

similar studies, nor did it offer a comparison to a placebo or no-treatment control. This 

omission limits the ability to generalize the findings to other populations or settings. 

The study did not address the potential for placebo effects or the influence of natural 

TMD progression, which could have affected the outcomes. 

Reporting Biases 

The study did not report on the handling of missing data or participant dropout, making 

it difficult to assess potential bias related to attrition. Although the study adhered to the 

intention-to-treat principle and used mixed-model ANCOVA for statistical analysis, it 

did not perform sensitivity analyses to evaluate the robustness of the results under 

different assumptions. The reliance on subjective self-report measures and the 

potential for bias due to therapist homogeneity also contribute to concerns about 

reporting bias. 

RCT 8: Garrigós-Pedrón et al. (2018) 

Risk of Bias in Studies 

The study by Garrigós-Pedrón et al. (2018) included appropriate randomization and 

allocation concealment methods using sealed opaque envelopes, which minimized 

selection bias. Additionally, the assessors were blinded to group allocation, which 

reduced detection bias. However, the study did not mention whether subjects were 

blinded to their group allocation, potentially leading to bias in self-reported outcomes, 

particularly for subjective measures such as pain intensity and disability. There was no 

placebo control group, and the single-center design and small sample size limit the 

generalizability of the findings. 

Results of Individual Studies 

The study demonstrated that both treatment groups (cervical therapy and cervical + 

orofacial therapy) showed significant improvements in the Craniofacial Pain and 

Disability Inventory (CF-PDI), the Headache Impact Test-6 (HIT-6), and pain intensity. 
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The cervical and orofacial group (COG) showed more significant improvements, 

particularly in pressure pain thresholds (PPTs) in the trigeminal region and achieving 

pain-free maximum mouth opening (MMO). No significant differences were observed 

between groups in PPTs of the extratrigeminal region or the Tampa Scale of 

Kinesiophobia (TSK-11). 

Results of Syntheses 

Although the study showed positive results, the potential for bias, such as recall bias 

in self-reported outcomes and the lack of a placebo control, suggests that the results 

should be interpreted cautiously. The findings indicate that adding orofacial therapy to 

cervical physical therapy may lead to greater improvements in pain and function for 

patients with chronic migraine and TMD. 

Reporting Biases 

There was no significant loss to follow-up, and the study did not explicitly address the 

potential for missing data, which could result in attrition bias. Additionally, as the study 

relied heavily on self-reported measures of pain intensity and disability, there is a 

possibility of reporting bias, as patients may have interpreted or remembered their 

symptoms subjectively. 

RCT 9: Lopez-Martos et al. (2018) 

Risk of Bias in Studies 

Lopez-Martos et al. (2018) implemented appropriate randomization using Epidat 4.0 

software and blinded both the principal investigator and subjects to group allocation, 

effectively minimizing detection bias. However, the study excluded patients with 

comorbid conditions like fibromyalgia and depression, which limits the external validity. 

The reliance on subjective outcome measures, such as pain scales, may introduce 

measurement bias, as more objective assessments like electromyography (EMG) 

were not included. 

Results of Individual Studies 
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The study demonstrated significant pain reduction and improved mandibular mobility 

in the PNE and DDN groups compared to the sham needling procedure (SNP). These 

outcomes were observed at multiple time points (baseline, day 28, day 42, and day 

70). However, the therapeutic effects of the sham needling procedure might have 

influenced the results, particularly in terms of pain reduction. 

Results of Syntheses 

The findings of the study support the effectiveness of both PNE and DDN for managing 

temporomandibular myofascial pain compared to the sham procedure. Despite the 

robust statistical analyses and the multiple time points for outcome assessments, the 

lack of an intention-to-treat analysis and the exclusion of certain patient populations 

limit the generalizability of the results. 

Reporting Biases 

The study did not clearly report the reasons for the small dropout rate (approximately 

5%), which raises concerns about potential attrition bias. Additionally, the reliance on 

self-reported measures introduces the possibility of reporting bias, as these measures 

could be influenced by the subjects' subjective interpretation of their symptoms. 

Furthermore, the sham needling procedure could have led to placebo effects that 

influenced the reporting of outcomes. 

 

RCT 10: Nagata et al. (2019) 

Risk of Bias in Studies 

Nagata et al. (2019) employed a block randomization process and a computer-

generated random number table for allocation, which minimized selection bias and 

ensured balanced distribution of subjects. While the study was single-blinded (subjects 

were unaware of treatment allocation), assessor blinding was not explicitly mentioned, 

which raises concerns about potential observer bias. The exclusion criteria and 

frequent clinic visits could introduce selection bias, limiting the external validity. The 

reliance on self-reported pain scales introduces the possibility of recall bias and 

subjective interpretation of symptoms. The lack of adjustments for multiple 
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comparisons may have increased the risk of type I errors. Missing data and loss to 

follow-up were not adequately addressed, which could further impact the reliability of 

the results. 

Results of Individual Studies 

The study found no significant differences between the intervention group (mandibular 

manipulation plus conventional treatment) and the control group (conventional 

treatment alone), except for short-term mouth-opening improvements following 

mandibular manipulation. This suggests that mandibular manipulation may provide 

only transient benefits. Therapeutic exercises produced comparable long-term 

outcomes, implying that the effect of mandibular manipulation may not be sustained. 

Results of Syntheses 

While the study provided useful insights into the effects of mandibular manipulation, 

the findings suggest that the treatment may have limited benefits beyond the short 

term. Given the lack of long-term differences, the study supports the idea that 

mandibular manipulation, when added to conventional treatment, offers only modest 

improvements in mouth opening. The findings emphasize the need for more robust 

studies with long-term follow-up to assess the true impact of the intervention. 

Reporting Biases 

Although the study did not report missing data or reasons for participant attrition, the 

potential for reporting bias remains a concern. The reliance on self-reported outcomes, 

particularly pain and mouth-opening distance, may lead to biased interpretations of 

results. The absence of assessor blinding may also affect the reporting of treatment 

effects, particularly for subjective measures like pain intensity. 

RCT 11: Packer et al. (2015) 

Risk of Bias in Studies 

Packer et al. (2015) employed a block randomization process and opaque envelopes 

to ensure allocation concealment, reducing selection bias. The study used a placebo-

controlled design with a sham intervention for the control group, which effectively 
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minimized the placebo effect. However, participant blinding was not feasible due to the 

nature of the intervention, potentially introducing performance bias. Missing data and 

loss to follow-up were not clearly reported, raising concerns about attrition bias. 

Outcome assessments were conducted by blinded assessors, which minimized 

detection bias, but the reliance on self-reported measures of pain and discomfort 

introduces potential recall bias. 

Results of Individual Studies 

The study found no significant differences in vertical mouth opening (VMO) or 

electromyographic (EMG) activity between the experimental and control groups. While 

isolated increases in muscle activity were observed post-manipulation, these effects 

were inconsistent and not sustained. The Cohen's d analysis revealed negligible 

clinical effects from the upper thoracic manipulation, suggesting that the intervention 

did not provide meaningful improvements in mouth opening or masticatory muscle 

activity 

Results of Syntheses 

The study's findings indicate that upper thoracic manipulation does not significantly 

impact mouth opening or masticatory muscle activity in women with 

temporomandibular disorder (TMD). Despite employing appropriate statistical 

methods, the study's small sample size and short follow-up period limited the ability to 

detect long-term or subtle clinical effects. These results highlight the need for further 

studies with larger sample sizes and extended follow-up periods to better understand 

the potential effects of upper thoracic manipulation. 

Reporting Biases 

The study did not clearly address missing data or reasons for participant attrition, 

which may contribute to attrition bias. Additionally, while assessors were blinded, the 

lack of participant blinding could have influenced the self-reported outcomes, 

introducing reporting bias. Given the small sample size and the inability to detect 

clinically significant differences, reporting bias may have played a role in the study’s 

outcomes, particularly in subjective measures such as pain and discomfort. 
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RCT 12: Patra et al. (2020) 

Risk of Bias in Studies 

Patra et al. (2020) randomized subjects into experimental and control groups using a 

lottery method, reducing selection bias. However, the study lacked blinding of 

assessors, which may have led to potential performance and detection bias. The use 

of self-reported outcomes via the SF-36 questionnaire introduces the possibility of 

recall bias, as subjects could subjectively report their health-related quality of life. The 

study’s recruitment from a single outpatient department and its narrow age range (18 

to 50 years) limit external validity, as the findings may not be generalizable to the 

broader TMD population, including older individuals or those with comorbidities. The 

absence of objective outcome measures also raises concerns about the 

comprehensiveness of the results. Although potential dropout was accounted for, the 

study did not fully report reasons for participant discontinuation, which affects the 

interpretation of treatment adherence and acceptability. The lack of adjustments for 

multiple comparisons further increases the risk of type I errors. 

Results of Individual Studies 

The study found that the combination of dry needling and cranial stabilization 

exercises significantly improved health-related quality of life in TMD patients, as 

measured by the SF-36 questionnaire. The results suggest that the intervention had a 

positive impact across various domains of health, but the study’s limitations temper 

the strength of these conclusions. 

Results of Syntheses 

While the study demonstrates the potential benefits of dry needling combined with 

exercise in improving quality of life in TMD patients, the findings should be interpreted 

cautiously. The lack of blinding, the reliance on self-reported data, and the limitations 

in sample diversity may undermine the external validity of these results. Larger studies 

with objective outcome measures and longer follow-up periods are needed to validate 

the findings and refine treatment protocols. 
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Reporting Biases 

Although the study did not report participant dropout reasons, the potential for 

reporting bias exists, particularly with self-reported outcomes such as the SF-36. The 

lack of blinding and potential performance bias may also have influenced the reporting 

of the outcomes, especially in subjective measures of health-related quality of life. 

 

RCT 13: Patra et al. (2021) 

Risk of Bias in Studies 

Patra et al. (2021) employed a randomized controlled trial design with proper 

randomization using a lottery method and sealed envelopes, which minimized 

selection bias. However, the study did not mention blinding of the outcome assessors, 

which could introduce performance bias. While subjects were blinded, assessors' 

knowledge of group allocation may have influenced their interpretation of results, 

potentially skewing the findings. The study experienced a 15% dropout rate, which 

was accounted for in the power calculation but still introduces attrition bias. 

Uncontrolled confounding factors, such as prior treatments or comorbid conditions, 

could have contributed to residual confounding, further affecting the reliability of the 

results. 

Results of Individual Studies 

The study found that dry needling combined with muscular inhibition techniques 

showed some effectiveness in improving mouth function and health-related quality of 

life in patients with TMD. However, the presence of biases such as assessor unblinding 

and confounding factors limits the reliability of these findings. 

Results of Syntheses 

The findings from the study suggest potential benefits from dry needling combined 

with muscular inhibition techniques. However, the lack of assessor blinding and 

confounding variables make it difficult to draw definitive conclusions. The study’s 
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dropout rate and failure to control for prior treatments or comorbid conditions further 

complicate the interpretation of the results. 

Reporting Biases 

While the study appropriately accounted for dropout rates, the absence of a detailed 

explanation for participant attrition may indicate the possibility of reporting bias. 

Furthermore, the lack of assessor blinding could have influenced the reporting of 

results, particularly in the subjective outcomes, such as health-related quality of life 

and mouth function. 

RCT 14: Rajadurai (2011) 

Risk of Bias in Studies 

Rajadurai (2011) conducted a randomized clinical trial on Muscle Energy Technique 

(MET) for Temporomandibular Joint (TMJ) dysfunction, but several critical issues 

raised concerns about the study’s internal validity. The absence of a control group 

severely limits the ability to draw definitive conclusions about the effectiveness of MET, 

as there is no comparison to other treatment options. This lack of a control group 

introduces potential confounding variables, reducing internal validity. Additionally, the 

study did not employ blinding of subjects, assessors, or therapists, raising concerns 

about performance, detection, and measurement bias. Without blinding, both subjects 

and therapists may have influenced outcomes based on expectations or knowledge of 

the treatment, leading to biased reporting of pain intensity and improvements in mouth 

opening. The absence of blinding of assessors further complicates the situation, as 

their interpretations of outcome measures (e.g., VAS for pain and MMO for TMJ range 

of motion) may have been influenced by their expectations. The study also did not 

report any missing data or loss to follow-up, leaving room for potential attrition bias. 

The small sample size of 40 subjects further limits statistical power, and the absence 

of adjustments for multiple comparisons increases the risk of type I errors. 

Results of Individual Studies 

Due to the lack of a control group and blinding, the results of Rajadurai’s study should 

be interpreted with caution. The findings suggest that MET may have some benefit for 
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TMJ dysfunction, but the study design limitations weaken the reliability of these 

conclusions. 

Results of Syntheses 

The study’s design flaws, including the lack of a control group, absence of blinding, 

and small sample size, make it difficult to synthesize these results with other studies. 

Future research should include a control group, blinding, and a larger sample size to 

clarify the effects of MET for TMJ dysfunction and enhance the reliability of findings. 

Reporting Biases 

The lack of information on missing data and loss to follow-up raises concerns about 

potential reporting bias. Without proper reporting of these aspects, the study’s findings 

may not fully reflect the true outcomes of the intervention, and the potential for bias in 

outcome assessment remains a significant concern. 

RCT 15: Reynolds et al 2020 

Risk of Bias in Studies 

Reynolds et al 2020 involved randomization into two groups (cervical HVLAT and 

control) and was designed to minimize selection bias. However, the study did not blind 

treating clinicians, which introduces performance bias. While subjects and assessors 

were blinded, the inability to blind clinicians may have influenced treatment delivery 

and outcome interpretation. The lack of a placebo for other components of the 

intervention (such as behavioural education and soft tissue mobilization) presents a 

significant risk of confounding bias, as these additional treatments could have 

impacted the outcomes. The control group received a multimodal treatment, which 

makes it difficult to isolate the effect of cervical HVLAT alone. The psychometric 

properties of some of the outcome measures, such as the NPRS for TMD symptoms, 

were not fully reported, raising concerns about their reliability and validity. The absence 

of established minimal clinically important differences (MCID) for certain outcomes 

also limits the interpretation of clinical significance. Although the study had no 

dropouts, two subjects missed a visit due to illness, which may affect data 
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completeness. Additionally, statistical methods were appropriately chosen, but the lack 

of adjustments for multiple comparisons increases the risk of type I errors. 

Results of Individual Studies 

The results of the study indicate that both the cervical HVLAT and control groups 

showed improvement over time, with small differences between them. While the 

cervical HVLAT group exhibited some improvements in jaw function and fear of 

movement, these improvements were not consistent across all outcome measures. 

The inability to isolate the effect of cervical HVLAT due to the multimodal treatment 

protocol and the lack of clinician blinding reduce the internal validity of these findings. 

Results of Syntheses 

While the study contributes to the understanding of cervical HVLAT for TMD, the 

inability to blind clinicians, the multimodal nature of the intervention, and the potential 

issues with the outcome measures make it difficult to draw clear conclusions. Further 

research with stricter controls, larger sample sizes, and more robust outcome 

measures is needed to clarify the effectiveness of cervical HVLAT for TMD. 

Reporting Biases 

The study reported no dropouts, but the fact that two subjects missed a visit could 

impact the validity of the results. The study’s limitations, including the lack of clinician 

blinding, the absence of a placebo for some components, and concerns about the 

psychometric properties of outcome measures, raise the possibility of reporting bias, 

particularly in the subjective outcomes such as pain intensity and jaw function. 

RCT 16: Rezaie et al. (2022) 

Risk of Bias in Studies 

Rezaie et al. (2022) conducted a randomized controlled trial with single blinding of 

subjects and assessors. Randomization was performed using block balanced 

randomization and concealed allocation, which were strengths of the study design. 

However, therapist blinding was not possible due to the nature of the intervention, 

potentially introducing performance bias. The study utilized an appropriate control 
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group that received routine conservative treatment, including TENS, ultrasound, and 

gentle massage, which allowed for an assessment of the added benefit of manual 

therapy. Despite efforts to minimize bias, the lack of blinding for therapists remains a 

concern, particularly in the administration of the intervention. The sample size of 30 

subjects (15 per group) is relatively small, limiting the generalizability of the findings. 

Additionally, the study was conducted at a single centre, and the inclusion/exclusion 

criteria may have resulted in a sample that does not represent the broader TMD 

population. The high dropout rate, with 8 patients in the intervention group and 7 in the 

control group discontinuing the study, further limits the study's internal validity. The 

absence of an intention-to-treat (ITT) analysis also weakens the study, as this method 

is essential for maintaining the integrity of randomized trials. 

Results of Individual Studies 

The study suggests that adding manual therapy to routine conservative treatment 

results in significant improvements in pain intensity, MMO, and cervical flexion ROM 

compared to the control group. However, the small sample size, high dropout rate, and 

lack of therapist blinding reduce the reliability of these results. 

Results of Syntheses 

While the intervention appears beneficial for treating TMD, the lack of therapist 

blinding, high dropout rate, and small sample size necessitate caution in interpreting 

the findings. The study would benefit from a larger sample size, longer follow-up, and 

complete blinding to confirm the results and improve generalizability. 

Reporting Biases  

The study did not explore the reasons for dropout, which could introduce bias, 

especially if subjects dropped out due to treatment-related issues. Moreover, the 

absence of an ITT analysis reduces the robustness of the findings and increases the 

risk of reporting bias. Further transparency in reporting dropout reasons and a more 

rigorous analysis would enhance the reliability of the conclusions. 

 

RCT 17: Şahin et al. (2021) 
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Risk of Bias in Studies 

Şahin et al. (2021) employed a strong study design, including randomization with 

allocation concealment and blinding of assessors. However, the lack of therapist 

blinding raises concerns about potential performance bias, as the therapist’s 

knowledge of group allocation could influence the delivery of the interventions. The 

control group received exercise and postural exercises, while the intervention group 

also received ischaemic compression technique (ICT). Although the study utilized 

validated outcome measures such as the VAS, GCPS, and algometer, the use of self-

reported measures (e.g., pain intensity) introduces subjectivity, which could affect the 

reliability of the results. The study did not include a no-treatment or sham control 

group, which could have helped to isolate the effect of the intervention and reduce 

bias. The small sample size (50 subjects) and short duration (4 weeks) may limit the 

generalizability and long-term applicability of the results. Furthermore, the dropout rate 

of 12 subjects could reduce statistical power, and the reasons for dropout were not 

thoroughly explored, leaving room for potential bias. 

Results of Individual Studies 

The study found no significant differences between the intervention and control groups 

at week 4. However, at week 1, there were significant differences in painless mouth 

opening (PMO) and maximum assisted mouth opening (MAMO), with small to medium 

effect sizes, suggesting that ICT combined with exercise may provide short-term 

benefits. 

Results of Syntheses 

While the intervention shows some short-term benefits, the lack of long-term follow-

up, small sample size, and absence of a no-treatment or sham control group limit the 

strength of these conclusions. The study’s short duration and potential subjectivity in 

self-reported measures mean that further research is needed to clarify the 

effectiveness and sustainability of the intervention for TMD. 

Reporting Biases 
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The study did not provide detailed information on the reasons for participant dropout, 

which raises concerns about potential reporting bias. Furthermore, the absence of a 

more varied ICT frequency or long-term follow-up means that the results may not 

reflect the true long-term effects of the intervention. Transparency regarding funding 

sources and conflicts of interest would also strengthen the study's credibility. 

RCT 18: Şen et al. (2020) 

Risk of Bias in Studies 

Şen et al. (2020) conducted a randomized controlled trial to investigate the effects of 

acupuncture on specific and non-specific points for treating TMD. The study employed 

randomization and blinding of assessors, which enhances its internal validity. Subjects 

were randomly assigned to two acupuncture groups, one for specific points based on 

traditional Chinese medicine (TCM) principles and the other for non-specific points. 

Despite efforts to control for placebo effects and patient expectations, the study lacked 

an a priori sample size calculation, potentially weakening the statistical power of the 

findings. The absence of a waiting list or placebo control group further limits the ability 

to account for natural changes in pain intensity or regression to the mean, introducing 

potential confounding. Additionally, the study had a dropout rate of 16%, and the 

reasons for dropout were not fully explored, raising concerns about selection bias. The 

primary outcome, characteristic pain intensity (CPI), was assessed through self-

reported measures, which are susceptible to recall bias and patient expectations. 

Results of Individual Studies 

The study found that acupuncture, regardless of whether it targeted specific or non-

specific points, significantly reduced pain intensity in TMD patients. However, there 

were no significant differences between the two acupuncture protocols, indicating that 

the point selection may not provide additional benefits. 

Results of Syntheses 

While acupuncture appears to reduce pain in TMD patients, the modest effect size and 

the lack of long-term follow-up limit the strength of the study's conclusions. The lack 
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of a placebo or waiting list control group and the use of subjective self-reported pain 

measures further reduce the reliability of the findings. 

Reporting Biases 

The lack of detailed dropout reasons and the use of self-reported outcomes suggest 

potential reporting bias. The absence of a control group and the small sample size 

limit the generalizability of the study's findings, emphasizing the need for further 

research with larger, more diverse samples and longer follow-up to confirm these 

results and explore the long-term effects of acupuncture on TMDs. 

RCT 19: Tuncer et al. (2013) 

Risk of Bias in Studies 

Tuncer et al. (2013) evaluated the effectiveness of manual therapy (MT) combined 

with home physical therapy (HPT) compared to HPT alone for TMD. The study 

employed randomization, enhancing internal validity; however, the lack of blinding for 

assessors raises concerns about potential performance bias, particularly for subjective 

outcome measures like pain intensity. The study utilized self-reported measures of 

pain intensity (VAS) and pain-free maximum mouth opening (MMO), both of which are 

subjective and prone to reporting bias. While the study followed clear intervention 

protocols for both groups, the absence of a detailed description of the manual therapy 

and physical therapy techniques used reduces the clarity of the interventions. 

Additionally, the study did not report dropout rates or missing data, which affects the 

completeness of the findings. 

Results of Individual Studies 

The study concluded that manual therapy combined with home physical therapy 

(MTeHPT) was more effective than HPT alone in the short term for treating TMD. 

However, due to the small sample size and lack of long-term follow-up, the reliability 

of these findings is limited. 

Results of Syntheses 
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While the study suggests that MTeHPT is more effective than HPT alone, its small 

sample size, absence of long-term follow-up, and methodological limitations weaken 

the strength and generalizability of the findings. Further research with larger sample 

sizes, long-term follow-up, and more transparent reporting is needed to confirm these 

results and assess the clinical applicability of the interventions. 

Reporting Biases 

The study's lack of dropout data and the absence of a placebo or sham group 

introduce potential reporting biases, making it unclear whether the observed effects 

were truly due to the interventions. Additionally, the lack of a power analysis and the 

absence of a detailed statistical analysis limit the ability to assess whether the sample 

size was adequate to detect clinically significant differences. More comprehensive 

reporting would improve the study's credibility. 

4.3.2 NRCTs 

NRCT 1: Bageston de Britto et al. (2019) 

Risk of Bias in Studies 

The study carries a high risk of bias due to its non-randomized design. Subjects were 

allocated based on diagnosis and selection criteria, introducing selection bias. 

Assessor blinding was not mentioned, increasing the risk of detection bias. The small 

sample size and lack of allocation concealment further contribute to potential bias. 

Additionally, the single-session intervention limits the ability to assess long-term 

effects. 

Results of Individual Studies 

Manual therapy techniques showed promise in reducing pain levels in TMD patients. 

Significant reductions in pain intensity were observed post-intervention, but 

electromyographic activity remained unchanged. The study employed factorial ANOVA 

to compare EMG variables, a dependent t-test for pain comparisons, and Bonferroni 

post hoc testing for significant ANOVA results. 

Results of Syntheses 
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Findings suggest that manual therapy may offer short-term pain relief for TMD 

patients. However, given the small sample size, lack of blinding, and non-randomized 

design, the strength of the evidence is limited. The study’s results align with previous 

findings indicating that manual therapy can provide temporary symptom relief but 

highlight the need for further research with stronger methodologies. 

Reporting Biases 

The study did not report details on allocation concealment, funding sources, or 

potential conflicts of interest. This omission raises concerns about transparency and 

possible reporting bias. Additionally, outcome reporting was limited to immediate 

effects, without long-term follow-up data to assess sustained benefits. 

 

NRCT 2: Barone et al. (2021) 

Risk of Bias in Studies 

The one-group quasi-experimental design lacks a control group, limiting the ability to 

attribute observed improvements solely to the intervention. The use of convenience 

sampling introduces selection bias, and the absence of blinding for subjects and 

assessors increases the risk of performance and detection bias. Additionally, the 

study’s short duration prevents an assessment of long-term effects. 

Results of Individual Studies 

Significant improvements were observed in pain intensity, pressure pain threshold, 

and mouth opening following the rhythmic joint mobilization (RJM) intervention. The 

study used SPSS for statistical analysis, with effect sizes calculated using Cohen’s d. 

However, the lack of a control group limits the strength of these findings. 

Results of Syntheses 

The study provides preliminary evidence that RJM may offer immediate symptom relief 

in TMD patients. While statistical improvements were observed, the absence of a 

control group makes it difficult to determine whether these effects were due to the 
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intervention or other factors. The findings are consistent with prior research on RJM 

but should be interpreted with caution due to methodological limitations. 

Reporting Biases 

The study does not clarify whether blinding was attempted, which introduces a risk of 

reporting bias. Additionally, no information is provided on funding sources, conflicts of 

interest, or potential confounders such as concurrent treatments. These omissions 

reduce transparency and make it difficult to fully assess the reliability of the findings. 

 

NRCT 3: Calixtre et al. (2016) 

Risk of Bias in Studies 

The study employed a single-group pre-post test design without randomization or a 

control group, increasing the risk of selection bias. Blinding of assessors and subjects 

was not specified, leading to potential performance and detection bias. The small 

sample size and lack of allocation concealment further limit the study's internal validity. 

Results of Individual Studies 

Significant improvements were observed in self-reported pain, jaw function 

(Mandibular Functional Impairment Questionnaire), maximum mouth opening, and 

pressure pain thresholds of the masseter and temporalis muscles. The study used 

ANOVA, Tukey test, and Friedman test for statistical analysis. However, the absence 

of a control group limits causal inferences. 

Results of Syntheses 

The study provides preliminary evidence that cervical mobilization and exercise may 

be beneficial for TMD patients. However, the non-randomized design, small sample 

size, and absence of a control group weaken the strength of these findings. The results 

align with prior research suggesting potential benefits, but more robust studies are 

needed. 

Reporting Biases 



101 

The study did not specify whether blinding was implemented, which introduces a risk 

of reporting bias. Additionally, no details were provided on funding sources, conflicts 

of interest, or adherence to an intention-to-treat analysis. These omissions reduce 

transparency and reliability. 

 

NRCT 4: Calixtre et al. (2021) 

Risk of Bias in Studies 

The study carries a high risk of bias due to its single-arm design, which lacks a control 

group and randomization. Without a control group, it is difficult to determine whether 

observed improvements were due to the intervention or other confounding factors. 

Additionally, the absence of blinding for both subjects and assessors increases the 

risk of performance and detection bias. 

Results of Individual Studies 

The study assessed pain pressure threshold (PPT), orofacial pain intensity, 

mandibular function, maximum mouth opening, and craniocervical flexor training 

(CCFT) performance. Significant improvements were reported for PPT over left 

masseter and temporalis muscles, pain intensity, mandibular function, and deep 

cervical muscle performance compared to baseline. Effect sizes ranged from 

moderate to large. 

Results of Syntheses 

The study provides preliminary evidence suggesting potential benefits of myofascial 

release and craniocervical flexor training in individuals with chronic myofascial TMD. 

However, the lack of a control group, small sample size, and absence of blinding 

weaken the strength of these findings. The results are consistent with prior studies that 

support the use of manual therapy and exercise for TMD, but further high-quality 

research is necessary. 

Reporting Biases 
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The study did not include blinding, allocation concealment, or randomization, leading 

to a high risk of bias. Additionally, there were no details on funding sources, conflicts 

of interest, or adjustments for multiple comparisons, raising concerns about 

transparency and potential reporting bias. 

Thanks for the clarification. Here's a refined approach with each of the four sections 

(Risk of Bias, Results of Individual Studies, Results Synthesis, and Reporting Bias) for 

NRCT 5, followed by NRCT 6, with each section covered in paragraphs. 

 

NRCT 5: Ergezen et al (2022) 

Risk of Bias in Studies: 

This study's design is a pilot, non-randomized, quasi-experimental design, which 

introduces several risks of bias. The absence of a control group limits the ability to 

assess the intervention's effectiveness compared to no treatment or an alternative 

treatment. Without random assignment, selection bias may have occurred, with the 

subjects potentially differing in baseline characteristics in ways that could affect the 

outcomes. Furthermore, the lack of blinding introduces performance bias, as the 

knowledge of the treatment may have influenced both the subjects' and assessors' 

evaluations of the outcomes. The small sample size of only nine subjects further limits 

the study's power and raises concerns about the internal validity of the findings. 

Results of Individual Studies: 

The study found significant improvements in maximal mouth opening, pain intensity, 

and pain thresholds immediately following the proprioceptive neuromuscular 

facilitation (PNF) intervention. However, these results must be viewed cautiously due 

to the study’s methodological limitations, such as the lack of a control group and 

randomization. The absence of a control group means that we cannot be certain 

whether these improvements were due to the PNF exercises or other factors such as 

natural recovery or placebo effects. The small sample size also limits the ability to 

generalize these results to a larger population. 

Results Synthesis: 
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Given the absence of other studies with a similar design and the study's 

methodological weaknesses, it is difficult to synthesize the results of this study with 

others in the field. The improvements in mouth opening and pain reduction observed 

in this study are promising but cannot be considered definitive without further rigorous 

trials. A synthesis of similar studies would require more robust methodologies, such as 

randomized controlled trials (RCTs) with larger sample sizes, control groups, and 

blinding, to draw more reliable conclusions about the effectiveness of PNF in TMD 

management. 

Reporting Bias: 

The study does not appear to report any selective outcome reporting or other types of 

bias. However, due to the pilot nature of the study, it's unclear whether all relevant 

outcomes were assessed and reported, particularly long-term effects or follow-up data, 

which could have provided a more comprehensive picture of the intervention's impact. 

The lack of a control group and randomization further complicates the interpretation of 

the results, as it cannot be determined whether the observed changes were due to the 

intervention or other external factors. 

 

NRCT 6: Häggman-Henrikson et al. (2018) 

Risk of Bias in Studies: 

This non-randomized controlled trial also has several risks of bias, including the 

absence of randomization, which leads to selection bias. Subjects were not randomly 

assigned to the exercise intervention group, potentially influencing the comparability 

of the two groups. The study also did not mention blinding, which increases the 

likelihood of performance and detection bias. Moreover, the lack of detailed 

information on confounding factors such as prior treatments or comorbidities makes it 

difficult to assess the potential impact of these variables on the results. Additionally, 

the statistical analysis methods used, including the Wilcoxon matched pairs test and 

Mann–Whitney U-test, may not have been the most appropriate for the type of data 

and study design, introducing the risk of statistical bias. 
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Results of Individual Studies: 

The results showed that subjects who underwent the supervised exercise program 

experienced reductions in jaw pain intensity, improved endurance during physical 

tasks, and better daily functioning. However, there were no significant differences 

observed between those with localized versus generalized pain, indicating that the 

exercise program may have had a similar effect on both groups. While these results 

suggest that supervised exercise may be beneficial for TMD, the study's 

methodological flaws, such as the lack of randomization and blinding, reduce the 

confidence in these findings. The subjective measures used, like pain intensity, are 

vulnerable to individual perceptions and biases. 

Results Synthesis: 

The findings of this study are consistent with the broader literature suggesting that 

exercise programs may alleviate TMD symptoms, particularly pain and functional 

limitations. However, the methodological issues in this study—such as non-

randomization, lack of blinding, and inadequate statistical analysis—make it difficult to 

compare the results directly to other studies with more rigorous designs. To better 

synthesize these results, it would be essential to include data from higher-quality 

randomized controlled trials that minimize biases and provide stronger evidence for 

the effectiveness of exercise in managing TMD. 

Reporting Bias: 

While there is no clear evidence of selective reporting in this study, the lack of detail 

on some aspects, such as how the study accounted for confounding factors and the 

potential impact of participant expectations, may suggest some limitations in how 

outcomes were reported. Furthermore, the study does not provide information on 

potential dropouts or non-responders, which could affect the generalizability of the 

results. The reliance on subjective outcome measures, such as pain intensity and daily 

functioning, also introduces the possibility of reporting bias, as these measures are 

influenced by individual perceptions. 
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NRCT 7: Kulesa-Mrowiecka et al. (2021) 

Risk of Bias 

This study presents several limitations that affect its internal validity. The non-

randomized design introduces selection bias because subjects were grouped based 

on the presence or absence of generalized joint hypermobility (HJS) rather than 

random allocation. This lack of randomization, combined with no mention of allocation 

concealment, increases the risk that baseline differences between groups could 

influence the outcomes. Additionally, the absence of blinding for subjects, caregivers, 

and outcome assessors introduces potential performance and detection biases, which 

are particularly problematic when subjective outcome measures, such as myofascial 

pain severity, are used. Furthermore, significant differences in baseline characteristics, 

notably age, between the two groups could confound the results. While the study 

initially recruited 322 patients, only 79 participated in the clinical portion, limiting the 

statistical power of the study. The 3-week intervention period, coupled with the lack of 

long-term follow-up, restricts our understanding of the sustainability of the observed 

improvements. 

Results of Individual Studies 

The study found a statistically significant improvement in both myofascial pain severity 

and mandibular coordination after the 3-week physiotherapy intervention for both the 

HJS and non-HJS groups. However, the findings should be interpreted cautiously, 

given the non-randomized nature of the study and the potential biases introduced by 

the lack of blinding and randomization. The improvements in both outcomes are 

promising but cannot be definitively attributed to the intervention alone. 

Results of Syntheses 

The results suggest that physiotherapy may be effective for TMD patients with or 

without generalized joint hypermobility, but the lack of a control group and the study’s 

non-randomized design limit the ability to draw firm conclusions. While both groups 

showed improvements, these effects could be due to other factors or simply a result 

of the natural course of the condition, rather than the intervention itself. 
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Reporting Biases 

The study lacks transparency regarding funding sources and potential conflicts of 

interest, which could have influenced the findings. The absence of allocation 

concealment and blinding increases the risk of reporting bias, as the knowledge of 

which subjects were in the intervention group might have affected the way outcomes 

were assessed or reported. Furthermore, without clear information on how missing 

data were handled, there is a concern about the completeness and reliability of the 

reported results. 

 

NRCT 8: Macías-Hernández et al. (2022) 

Risk of Bias 

This study is also limited by several factors that affect its internal validity. The lack of 

a control group significantly hinders the ability to make causal inferences regarding 

the effects of the home-based exercise program. Without a control group, it is 

impossible to rule out other factors that could have contributed to the observed 

improvements in pain, functionality, and joint structure. Additionally, the study’s non-

randomized design introduces potential selection bias, as subjects were not randomly 

assigned to different groups, which could have resulted in unaccounted-for differences 

between individuals. The lack of blinding for both subjects and assessors further 

introduces the risk of performance and detection bias, as knowledge of the intervention 

may have influenced the expectations and reporting of outcomes. The study’s small 

sample size—only 15 patients and 26 joints—also limits its statistical power and 

generalizability, raising concerns about the robustness of the findings. Moreover, the 

absence of allocation concealment in the study increases the likelihood of bias in 

participant selection. 

Results of Individual Studies 

The study reported significant improvements in pain, functionality, and joint structure 

following the home-based exercise intervention. Pain was measured using a visual 

analog scale (VAS), and functionality was assessed with the Helkimo index, while joint 
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structure was evaluated via ultrasound imaging. Despite these promising results, the 

lack of a control group makes it difficult to definitively attribute the observed changes 

to the exercise program alone. Other factors, such as concurrent treatments or the 

natural course of the condition, could have influenced the outcomes, limiting the ability 

to draw causal conclusions. 

Results of Syntheses 

While the results indicate potential benefits of the home-based exercise program for 

patients with temporomandibular joint osteoarthritis (TMJ OA), the absence of a 

control group and the non-randomized design limit the ability to synthesize these 

findings with other studies or draw definitive conclusions. Given the lack of a 

comparison group, it is difficult to determine whether the observed improvements are 

truly due to the intervention or if they could be attributed to other variables not 

accounted for in the study. 

Reporting Biases 

The study does not provide details on funding sources or potential conflicts of interest, 

which makes it challenging to assess whether these factors could have influenced the 

study design or results. The lack of blinding and the absence of a control group further 

exacerbate concerns about reporting bias, as the researchers or subjects may have 

been influenced by their expectations regarding the intervention’s effectiveness. 

Additionally, without clear information on how missing data were handled, there is a 

risk of bias in the reported outcomes. 

 

NRCT 9: Moleirinho-Alves et al. (2021) 

Risk of Bias in Studies 

The study by Moleirinho-Alves et al. (2021) presents several methodological 

limitations that impact its internal validity. The main issue lies in the non-randomized 

design, which introduces potential selection bias. Subjects were assigned to groups 

through non-probabilistic convenience sampling, and although the outcome assessor 

was blinded, there was no blinding of subjects or intervention providers. This lack of 
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blinding could lead to performance and ascertainment biases, influencing the results. 

The potential for confounding factors is also a concern, as the study did not provide 

detailed baseline characteristics, such as pain severity or duration of TMD symptoms, 

making it challenging to assess comparability between the groups. 

Results of Individual Studies 

In terms of individual outcomes, the study observed significant reductions in pain and 

improvements in oral health-related quality of life in the groups that received 

therapeutic exercises, with the combined therapeutic and aerobic exercise group 

showing the most significant improvements. However, anxiety levels did not show 

significant changes across the groups. Despite the observed improvements in the 

primary outcomes, the study's non-randomized design and limited sample size hinder 

the reliability of these findings. 

Results Synthesis 

While the study suggests that therapeutic and combined therapeutic-aerobic exercise 

programs effectively reduce pain and improve quality of life in TMD patients, the 

methodological limitations prevent definitive conclusions. The lack of randomization 

and blinding, along with the small sample size, make it difficult to draw broad 

conclusions applicable to the wider TMD patient population. 

Reporting Bias 

The study does not provide information regarding funding sources or conflicts of 

interest, which could introduce reporting bias. Additionally, while the study reports the 

outcomes clearly, the limited sample size and potential bias reduce the confidence in 

the generalizability of the findings. 

The study highlights the effectiveness of therapeutic exercise and combined 

therapeutic-aerobic exercise interventions in improving pain and quality of life for TMD 

patients. However, due to methodological limitations such as non-randomization, lack 

of blinding, and potential for bias, the results should be interpreted cautiously, and 

further research with rigorous randomization, larger sample sizes, and better blinding 

is needed. 
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NRCT 10: Urbański et al. (2021) 

Risk of Bias in Studies 

Urbański et al. (2021) conducted a non-randomized trial, which introduces selection 

bias as the allocation of subjects was done using an alternating method, not 

randomization. The study also lacked blinding for both subjects and assessors, 

increasing the risk of performance and detection biases. Potential confounders, such 

as prior treatments or comorbidities, were not controlled for, which could impact the 

results. Additionally, there was no explicit power calculation, raising concerns about 

the study’s statistical power to detect clinically significant differences. 

Results of Individual Studies 

The individual outcomes of the study showed improvements in muscle activity and 

reductions in pain intensity in both treatment groups (post-isometric relaxation and 

myofascial release). However, the lack of randomization and blinding means the 

results may be influenced by biases, and the true effect of the interventions cannot be 

conclusively determined. 

Results Synthesis 

The study’s findings suggest that both post-isometric relaxation and myofascial 

release methods are effective in improving TMD symptoms, particularly in reducing 

pain and improving muscle activity. However, due to the study's non-randomized 

design, lack of blinding, and potential confounders, the results cannot be synthesized 

with high confidence. Larger, well-conducted randomized trials are necessary to 

substantiate these findings. 

Reporting Bias 

There is a lack of transparency in the reporting of funding sources and conflicts of 

interest, which may introduce reporting bias. Furthermore, there is no mention of 

patient dropouts or adverse events, which limits the understanding of the study's 

conduct and potential biases. 
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The study provides valuable insights into the use of manual techniques like post-

isometric relaxation and myofascial release for treating TMD. However, due to 

methodological limitations, including non-randomized allocation, lack of blinding, and 

potential confounding factors, the results should be interpreted with caution. Future 

research should focus on randomized trials with larger sample sizes and clear 

reporting of all relevant information. 

4.3.3 Case series and Case reports 

Case Report 1: Asha, V., Kannan, R., & Jacob, T. (2015) 

Risk of Bias in Studies 

The case report is descriptive in nature, involving only a single patient. There is no 

blinding of assessors, which could introduce potential bias as the healthcare providers 

were likely aware of the treatment administered. The absence of a control group or 

randomization further limits the internal validity. The study’s small sample size (n=1) 

significantly reduces its generalizability, and the potential for confounding factors such 

as the patient’s occupation and posture could influence the results. Furthermore, 

subjective measurements like pain scales and patient-reported outcomes could 

introduce variability and subjectivity into the results. 

Results of Individual Studies 

The case report provides a detailed assessment of the patient’s response to dry 

needling, showing significant pain reduction, symptom improvement, and better 

functional outcomes. These results are promising for dry needling as a treatment for 

myofascial pain syndrome in the orofacial region, but they are based on a single 

participant, which limits the ability to generalize these findings. 

Results Synthesis 

Given that this is a single case report with no control group, it does not contribute to 

synthesizing evidence across studies. It offers insights into an individual’s experience 

but cannot provide definitive conclusions on the overall effectiveness of dry needling 

for myofascial pain in a broader population. 



111 

Reporting Bias 

There is no clear indication of reporting bias in this case report, but given the study’s 

design, the findings may reflect the positive outcome of the single treatment provided, 

with less emphasis on potential negative effects or long-term results due to the short 

observational period. 

Case Series 2: González-Iglesias, J., Cleland, J.A., Neto, F., Hall, T., & Fernández-

De-Las-Peñas, C. (2013) 

Risk of Bias in Studies 

The study did not involve blinding of assessors, and subjects were not randomized, 

which increases the potential for bias. The absence of a control group makes it difficult 

to determine if improvements in symptoms were due to the treatment or the natural 

progression of the condition. The study also has a small sample size (n=15), which 

could introduce variability and limit the external validity of the results. Moreover, there 

is a potential risk of selection bias as the subjects were all recruited from one private 

clinic, potentially limiting the representativeness of the sample. 

Results of Individual Studies 

The study found significant improvements in pain intensity, maximal mouth opening, 

and disability following treatment. Effect sizes were large across all outcomes, 

suggesting a positive impact of the multimodal treatment approach (mobilization with 

movement, thoracic spine manipulation, and dry needling). However, the small sample 

size and lack of a control group limit the ability to attribute these improvements solely 

to the treatment, and the findings should be interpreted with caution. 

Results Synthesis 

This case series contributes to the understanding of multimodal treatments for TMD 

but cannot provide conclusive evidence on the efficacy of these interventions due to 

the study design limitations. The results suggest that these interventions may be 

beneficial for patients with myofascial TMD, but further research with controlled trials 

and larger samples is needed to confirm these findings and generalize them to a 

broader population. 
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Reporting Bias 

The study does not provide evidence of significant reporting bias, but there is a 

possibility that the positive outcomes may be highlighted, while the lack of a control 

group and the small sample size limit the interpretation of these results. The study’s 

short follow-up period also prevents a clear understanding of the long-term 

effectiveness of the interventions. 

Case Series 3: Reynolds, B., & Brown, J.L. (2020) 

Risk of Bias in Studies 

The study’s design as a prospective case series with a small sample size (n=5) and 

no randomization or blinding introduces the potential for bias. The lack of a control 

group further complicates attributing improvements to the intervention rather than 

other factors, such as natural progression or external influences. Additionally, the small 

sample size and convenience sampling reduce the generalizability of the findings. 

Results of Individual Studies 

The study found clinically meaningful improvements in pain ratings, jaw and cervical 

range of motion, and functional limitations, suggesting that cervical spine thrust joint 

manipulation, education, and home exercise may be effective in managing chronic 

TMD. However, the small sample size and lack of randomization mean that these 

findings should be interpreted with caution and further studies are needed to confirm 

the efficacy of this multimodal approach. 

Results Synthesis 

This case series suggests that the combination of cervical spine manipulation, 

education, and exercise could offer some benefit for TMD, but the evidence is limited 

by the small sample size and methodological weaknesses. The results provide some 

preliminary evidence but cannot establish a cause-effect relationship or offer definitive 

conclusions about the efficacy of this treatment approach in a broader population. 

Reporting Bias 
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There is no clear evidence of reporting bias, but due to the small sample size and the 

design of the study, there is potential for the positive outcomes to be emphasized. The 

absence of long-term follow-up also limits the understanding of whether these 

improvements are sustained over time, which could affect the interpretation of the 

overall effectiveness of the interventions. 

4.4 Certainty of evidence 

Following the review of the 32 articles that met the inclusion criteria, the following 

interventions were identified as being used in the treatment and management of TMD: 

Single intervention 

• Dry needling  

• Exercise  

• Manipulation (thoracic spine) 

• Manual therapy 

• Mobilization 

• Myofascial techniques 

• Physical therapy 

• PNF 

Multi modal interventions 

• Cervical spinal manipulation plus behavioural education plus soft tissue 

mobilization 

• Cervical spinal manipulation plus exercise 

• Cervical spine manipulation plus patient education plus exercise 

• Dry needling plus cervical spinal manipulation 



114 

• Dry needling plus exercise  

• Dry needling plus myofascial technique 

• Ischemic compression plus exercise 

• Mandibular manipulation plus conventional treatment 

• Manual therapy plus exercise  

• Manual therapy plus physiotherapy 

• Mobilization plus exercise 

• Mobilisation plus thoracic spine manipulation plus dry needling 

• Myofascial technique plus exercise 

4.4.1 Evidence of Single Interventions: 

Table 4.4 Single Intervention: Level of Evidence for Dry Needling 

Intervention: Dry needling Evidence rating per individual study 

Author(s) Study 

type 

Ranking 

of 

individual 

study 

Internal and 

external validity 
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Dib-

Zakkour et 

al (2022) 

RCT  Moderate  Moderate internal 

validity and 

Moderate external 

validity 

 

 

 

X 

    

Lopez-

Martos et 

al (2018) 

RCT Excellent  Good internal 

validity and 

Moderate external 

validity. 

 

X 

     

Sen et al 

(2020) 

 

RCT Good Good internal 

validity and 

Moderate external 

validity. 

  

X 
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Asha et al 

2015 

Case 

report 

Moderate Poor internal validity 

and Poor external 

validity. 

   

X 

 

 

  

 

Dib-Zakkour et al. (2022) conducted a randomized clinical trial evaluating the 

effectiveness of dry needling in treating myogenous TMD. The study demonstrates 

reasonable internal validity with a double-blind design, randomized allocation, and 

comprehensive outcome assessments. However, limitations include a small sample 

size, lack of details on allocation concealment, and limited generalizability due to 

single-centre recruitment and demographic restrictions. The external validity of the 

study is moderate, and the findings are relevant to clinical settings but may not 

generalize to diverse populations or settings without consideration of therapist 

expertise and protocol variations. The study adhered to intention-to-treat (ITT) 

principles in the statistical analysis, analysing subjects according to their randomized 

group regardless of adherence to treatment protocol or withdrawal from the study. This 

approach maintains the integrity of randomization and avoids overestimating 

treatment effects. While ITT analysis is robust, the study could have benefited from 

sensitivity analyses to assess the robustness of results under different assumptions or 

handling of missing data, which would enhance the interpretation of findings. Longer-

term follow-up and replication studies in broader populations would strengthen the 

external validity and confirm the efficacy of dry needling for managing myogenous 

TMD. 

The study by Lopez-Martos et al. (2018) offers valuable evidence on the comparative 

efficacy of deep dry needling versus a sham needling procedure for managing TMD. 

The study's strengths include rigorous randomization, double-blinding, and the use of 

both subjective and objective outcome measures. These elements bolster the internal 

validity of the findings. However, the study's limitations, such as the challenges in 

maintaining effective blinding with invasive procedures, reliance on subjective 

measures, and small sample size, warrant cautious interpretation. The absence of 

explicit ITT analysis and potential attrition bias due to dropouts also impact the study's 

robustness. Externally, the study's generalizability is constrained by its single-centre 

design, specific exclusion criteria, and small, homogeneous sample. While the findings 

are promising, further research with larger, more diverse populations and multi-centre 
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settings is necessary to validate and extend these results. Moreover, incorporating 

more objective measures and longer follow-up periods would enhance the 

understanding of the long-term efficacy and mechanisms of these interventions. 

Şen et al. (2020) conducted a well-designed RCT comparing acupuncture on specific 

versus non-specific points for treating painful TMD. The study demonstrated good 

internal validity through randomization, blinding, and rigorous statistical analysis. 

However, limitations such as the lack of ITT analysis, absence of a placebo control, 

and relatively small sample size impact internal validity. External validity is moderately 

affected by the study's homogenous sample, short duration, and specific exclusion 

criteria. While the findings are valuable for understanding acupuncture's role in 

managing non-chronic TMD-related pain, further research with larger, more diverse 

samples and longer follow-up periods is recommended to confirm and extend these 

findings. 

The case report by Asha, Kannan and Jacob (2015) presents an informative 

exploration of dry needling as a treatment for orofacial pain/TMD, highlighting its 

potential benefits in reducing pain and improving symptoms in a single patient. The 

detailed narrative provides valuable qualitative insights and practical considerations 

for clinicians. However, the internal validity is poor due to significant methodological 

limitations, including the single-case design, absence of randomization and blinding, 

and lack of control group. These factors limit the ability to draw causal inferences or 

generalize the results to a wider population. 

For external validity, the report offers some relevance through its practical application 

and detailed procedural description but falls short in terms of broader applicability due 

to the focus on one patient and short-term observation. Future studies should involve 

larger sample sizes and include control groups to enhance the ability to generalize 

findings and draw causal inferences, implement randomization and blinding to reduce 

bias and strengthen the internal validity of the findings. Longer follow-up periods are 

necessary to evaluate the sustainability and long-term effects of dry needling for 

orofacial pain and including detailed information on potential adverse events, 

dropouts, and reasons for exclusion will provide a fuller picture of the intervention’s 

effectiveness and safety. Overall, the case report by Asha, Kannan and Jacob (2015) 

provides a valuable starting point for understanding dry needling's role in treating 
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orofacial pain, but more rigorous research is needed to confirm its efficacy and 

generalizability. 

Overall, the collective evidence suggests that dry needling may be beneficial in 

managing myogenous TMD, particularly when considering the short-term effects 

observed in controlled settings. The studies reviewed provide moderate to good 

evidence of internal validity, indicating that the results are relatively robust and credible 

within the constraints of their designs. However, the moderate to poor external validity 

highlights the need for caution in generalizing these findings to broader, more diverse 

populations or clinical settings. 

Table 4.5 Single Intervention: Level of Evidence for Exercise 

Intervention: Exercise Evidence rating per individual 

study 

Author(s) Study 

type 

Ranking of 

individual 

study 

Internal and 

external 

validity 
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Bae, Y. and 

Park, Y. 

(2013) 

 

RCT 

Moderate Internal validity 

is moderate. 

Poor external 

validity 

 

 

 

X 

    

Barbosa et 

al (2019) 

 

RCT 

Excellent Internal validity 

is good. 

External validity 

is moderate 

 

 

 

X 

    

Häggman-

Henrikson 

et al (2018) 

 

NRCT 

Good Poor internal 

validity and 

Poor external 

validity 

   

X 

   

Macías-

Hernández 

et al (2022) 

 

NRCT 

Moderate Poor internal 

validity and 

Poor external 

validity 

   

X 

   

Moleirinho‐

Alves et al 

(2021) 

 

NRCT 

Good Moderate 

internal validity 

and Moderate 

external validity 

  

 

 

X 
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Bae and Park (2013) study provides valuable insights into the potential efficacy of 

relaxation exercises for TMD. The study indicates improvements in jaw movement and 

pain reduction. Internal validity is supported by the random allocation of subjects and 

the application of appropriate statistical analyses. However, several limitations are 

noted: the absence of blinding and a detailed randomization process, coupled with 

potential measurement biases, diminish confidence in the findings. In terms of external 

validity, the study’s focus on a young, relatively homogenous population, a short follow-

up duration, and a specific clinical setting restricts its applicability. Future research 

should address these issues by including diverse populations, extending follow-up 

periods, and replicating the interventions across varied real-world contexts. Overall, 

while the study lays a useful foundation for exploring exercise interventions for TMD, 

further research is necessary to confirm and broaden these findings. 

Barbosa et al. (2019) conducted a robust investigation into the effects of masticatory 

muscle endurance exercises on women with TMD and orofacial pain. The study boasts 

strong internal validity, characterized by rigorous randomization, appropriate blinding, 

and comprehensive statistical analysis. However, concerns arise from a high dropout 

rate and the lack of explicit mention of an ITT analysis and sustained assessor 

blinding. Externally, the study’s focus on a specific demographic and controlled clinical 

environment limits its generalizability. The short follow-up duration further constrains 

the applicability of the findings to long-term TMD management. Despite these 

limitations, Barbosa et al. (2019) offer valuable insights into the short-term efficacy of 

endurance exercises for TMD. Future studies should aim to include diverse 

populations, extend follow-up periods, and consider practical applications in varied 

clinical settings to strengthen the evidence base for these interventions. 

Häggman-Henrikson, Wiesinger and Wänman (2018) provide preliminary evidence 

suggesting that supervised exercise programs may reduce jaw pain intensity and 

improve daily activities for TMD patients. However, the non-randomized design, lack 

of blinding, absence of a control group, and potential biases weaken the internal 

validity and limit the generalizability of their findings. These methodological 

shortcomings highlight the need for well-designed RCTs with larger, diverse samples 

and rigorous methodologies to validate the effectiveness and broader applicability of 

supervised exercise interventions for TMD. 
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The study by Macías-Hernández et al. (2022) explores the impact of a home-based 

exercise program on pain, functionality, and joint structure in patients with TMJ OA. 

The internal validity is compromised by the lack of a control group, absence of blinding, 

small sample size, and potential biases. External validity is similarly limited by the 

specific patient population, single-centre design, and short-term follow-up. Future 

research should focus on conducting RCTs with larger, more diverse samples, 

incorporating control groups, implementing blinding procedures, and extending follow-

up periods. These improvements will help confirm the findings and enhance their 

applicability in broader clinical settings. 

Moleirinho‐Alves et al. (2021) investigated the potential benefits of therapeutic and 

aerobic exercise programs for patients with TMD. Despite offering valuable preliminary 

data, the non-randomized design and potential biases necessitate cautious 

interpretation of the results. Both the internal and external validity of the study are 

rated as moderate, indicating that while the findings are useful, more robust 

methodologies are needed to confirm their reliability and support their application in 

clinical practice. Future research should employ randomized designs, include larger 

and more diverse sample sizes, and ensure comprehensive reporting of baseline 

characteristics and potential confounders. These steps will enhance the internal and 

external validity and provide more conclusive evidence on the efficacy of exercise 

interventions for TMD patients. 

The collective evidence from these studies suggests that various exercise 

interventions, including relaxation exercises, masticatory muscle endurance 

exercises, and both supervised and home-based exercise programs, show potential 

benefits in managing TMD. On average, the reviewed studies exhibit moderate internal 

validity, indicating a reasonable level of confidence in their findings within the confines 

of their methodologies. However, the moderate to poor external validity across these 

studies highlights significant limitations in generalizing the results to diverse and varied 

real-world populations. 

Table 4.6 Single intervention: Level of Evidence for Manipulation (Thoracic spine) 

Intervention: Thoracic spine manipulation Evidence rating per individual 

study 
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Author(s) Study 

type 

Ranking of 
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Packer et al 

(2016) 

RCT Excellent 

 

Internal validity is 

good and external 

validity is moderate 

 

 

 

X 

    

 

The study by Packer et al. (2015) provides valuable data on the short-term effects of 

upper thoracic manipulation on TMD-related outcomes, specifically in women. The 

robust RCT design, use of objective and subjective measures, and blinding of 

assessors contribute to the study's internal validity. However, the limitations in terms 

of single-session intervention, short follow-up, and potential for performance bias due 

to the lack of participant blinding should be noted. The small sample size and specific 

demographic focus limit the generalizability of the findings. Externally, while the study’s 

findings are applicable to similar clinical settings, broader applicability may be 

restricted due to the specific age and gender inclusion criteria and the university-based 

sample.  

The study by Packer et al. (2015) provides significant evidence on the short-term 

effects of upper thoracic manipulation for TMD, especially in women. Its strong design 

and methodological rigor ensure good internal validity, suggesting that the findings are 

credible and can be trusted within the context of the study. However, the study’s scope 

is limited by its short-term, single-session intervention and the lack of participant 

blinding, which introduces potential performance bias. 

Externally, the findings are relevant to similar clinical settings but may not generalize 

well beyond the specific demographic and academic context in which the study was 

conducted. The limited sample size and focus on a particular age and gender group 

restrict the broader applicability of the results. This study by Packer et al. (2015) 

provides a good level of evidence for the short-term efficacy of thoracic manipulation 

in managing TMD symptoms in women. However, further research is required to 

confirm these findings over longer periods and in more diverse populations, which will 

strengthen the evidence base and support broader clinical applications. 
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Table 4.7 Single Intervention: Level of Evidence for Manual Therapy 

Intervention: Manual Therapy Evidence rating per individual 
study 

Author(s) Study 
type 

Ranking of 
individual 
study 

Internal and 
external 
validity 
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Bageston 
de Britto et 
al (2019) 

NRCT Moderate Poor internal 
validity and Poor 
external validity 

  

 

X 

   

Rezaie et al 
(2022) 

RCT Good Good internal 
validity and 
Moderate 
external validity. 

  

X 

    

Urbański et 
al (2021) 

NRCT Moderate 

 

Poor internal 
validity and 
Moderate 
external validity. 

   

X 

   

 

The study by Bageston de Britto, Bisi and Dhein (2019) provides valuable insights, 

however, its internal validity is constrained by several factors. The non-randomized 

design led to potential selection bias, as subjects were allocated based on their TMD 

diagnosis and selection criteria rather than random assignment. This raises concerns 

about the equivalence of the intervention and control groups. Additionally, the lack of 

blinding in the assessment of pain and EMG activity introduces measurement bias, 

potentially skewing the results. Despite employing appropriate statistical methods like 

factorial ANOVA and dependent t-tests, the study's design limitations hinder its ability 

to fully control for confounding variables, thereby affecting the reliability of the cause-

and-effect relationship between manual therapy and the observed outcomes. The 

study’s internal validity is further weakened by its short-term, single-session 

intervention. This approach does not capture the long-term effects or sustainability of 

the improvements in pain and EMG activity observed immediately after the 

intervention. Without follow-up data, it is challenging to determine how these benefits 

evolve over time or if they persist beyond the initial session. The study attempted to 
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match subjects on basic characteristics such as age and gender, but this does not 

sufficiently control for other potential confounders that could influence the results. 

The external validity of Bageston de Britto, Bisi and Dhein (2019) study’s 

generalizability is limited. The small sample size, specific selection criteria, and 

controlled clinical setting restrict the applicability of the findings to broader TMD 

populations. The study included only 20 subjects, evenly split between TMD patients 

and healthy controls. While the age and gender matching helps to some degree, the 

narrow selection criteria and specific clinical environment may not represent the 

diverse contexts in which TMD treatments are applied. Furthermore, the manual 

therapy techniques used in the study might differ from those practiced in other clinical 

settings, which could limit the generalizability of the results. Despite these limitations, 

the study’s findings are consistent with existing evidence that manual therapy can 

reduce pain in TMD patients. However, the lack of long-term follow-up, coupled with 

incomplete reporting on critical aspects like allocation concealment and potential 

conflicts of interest, raises questions about the study’s transparency and broader 

applicability. 

The study by Rezaie et al. (2022) investigated the efficacy of adding manual therapy 

to routine conservative treatment for TMD. The results indicated significant 

improvements in pain, MMO, and cervical ROM in the intervention group. The study 

employed robust randomization and single blinding, enhancing internal validity. 

However, limitations such as lack of therapist blinding, high dropout rates, and 

absence of ITT analysis impact the strength of the findings. The generalizability of the 

results is limited by the small sample size, specific patient population, and single-

centre setting. Overall, the study provides promising evidence for manual therapy's 

role in managing TMD, but further research with larger, more diverse samples and 

rigorous study designs is needed to confirm these findings and expand their 

applicability. 

The study by Urbański, Trybulec and Pihut (2021) offers valuable insights into the 

effectiveness of manual techniques, specifically post-isometric relaxation and 

myofascial release, as adjunctive therapies for temporomandibular joint disorders. 

However, the study's internal validity is compromised by its non-randomized design, 

lack of blinding, and failure to control for potential confounders. These factors suggest 
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that the findings should be interpreted with caution when considering causality. In 

terms of external validity, while the study's interventions are clearly described and 

relevant to clinical practice, the methodological limitations and short follow-up period 

limit the generalizability of the findings. 

Manual therapy interventions, including techniques like post-isometric relaxation and 

myofascial release, show potential benefits for managing TMD. However, the reviewed 

studies highlight significant limitations in their design and generalizability. Bageston de 

Britto, Bisi and Dhein (2019) provides insights into immediate effects of manual 

therapy but lacks long-term data and robust methodological rigor. Rezaie et al. (2022) 

offers promising evidence for manual therapy as an adjunctive treatment with good 

internal validity but requires further exploration in larger and more diverse samples to 

strengthen external validity. Urbański, Trybulec and Pihut (2021) suggests potential 

benefits of specific manual techniques but suffers from methodological weaknesses 

and limited follow-up, reducing the reliability and generalizability of the findings. The 

evidence supports the potential utility of manual therapy in TMD management. 

However, the methodological limitations and issues with generalizability highlight the 

need for more rigorous and expansive research to confirm these findings and establish 

stronger, more generalizable evidence for clinical practice. 

Table 4.8 Single Intervention: Level of Evidence for Mobilization 

Intervention: Mobilization Evidence rating per individual 

study 
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Barone et al 

(2021) 

NRCT Poor  Internal validity 

is poor and 

external validity 

is moderate 

   

X 

   

 

The study by Barone et al. (2021) explored the immediate effects of rhythmic joint 

mobilization in the treatment of TMD. Internal validity is limited due to several factors. 

The one-group quasi-experimental design without a control group makes it challenging 
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to determine if the observed improvements in pain, PPT, and MO are due to RJM or 

other factors like placebo effects. Additionally, the use of convenience sampling 

introduces selection bias, which affects the representativeness of the findings. The 

lack of blinding for subjects and assessors likely introduces performance and detection 

bias, skewing the results in favour of RJM. 

The sample size of 38 subjects may be too small to detect smaller, clinically significant 

effects, thus reducing the study’s statistical power. The study’s focus on the immediate 

effects of a single, brief RJM session does not provide insights into the long-term 

efficacy or potential benefits of repeated interventions, which are common in clinical 

practice for managing TMD (Busse et al. 2023). The study’s findings may not be 

generalizable to other populations or settings. While the study suggests that RJM can 

provide immediate relief in TMD symptoms, the lack of a control group, the brief 

duration of the intervention, and the potential biases limit the strength and 

generalizability of these conclusions. The statistically significant results need to be 

interpreted cautiously, especially considering their clinical significance without a 

control for comparison. 

The study by Barone et al. (2021) provides preliminary insights into the potential 

immediate benefits of RJM for TMD, suggesting that this intervention can offer short-

term relief from symptoms such as pain and restricted mouth opening. However, the 

study’s conclusions are tempered by several significant limitations. The current 

evidence supports the potential for RJM to provide immediate symptom relief in TMD 

patients, but due to significant methodological limitations and limited generalizability, 

the evidence is weak. Further rigorous research is needed to confirm these findings 

and establish stronger, more generalizable evidence for the long-term efficacy and 

broader application of RJM in TMD management. 

Table 4.9 Single intervention: Level of Evidence for Myofascial Technique 

Intervention: Myofascial Technique Evidence rating per individual 

study 
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Rajadurai 

(2011) 

RCT Moderate Internal validity 

is moderate and 

external validity 

is limited 

  

X 

    

 

The study by Rajadurai (2011) suggests that MET may reduce TMJ pain and improve 

range of motion over a 5-week period. However, the findings should be interpreted 

cautiously due to methodological limitations including lack of blinding, absence of a 

control group, small sample size, and short duration. While randomization and 

measurement tools were appropriately used, the lack of blinding, potential for bias, 

and absence of a control group compromise the internal validity of the study resulting 

in moderate internal validity. The study's limitations in sample size, demographic 

diversity, and absence of a control group restrict broader applicability of findings 

resulting in limited external validity. The study by Rajadurai (2011) provides preliminary 

evidence suggesting that MET may reduce TMJ pain and improve range of motion 

over a short period. However, the study's conclusions are tempered by several notable 

limitations. While the current evidence supports the potential short-term benefits of 

MET in managing TMJ dysfunction, significant methodological limitations and 

restricted generalizability suggest that the evidence is weak. More rigorous and well-

designed research is needed to confirm these findings and establish stronger, more 

generalizable evidence for the clinical efficacy of MET in treating TMJ dysfunction. 

Table 4.10 Single Intervention: Level of Evidence for Physical Therapy 

Intervention: Physical Therapy Evidence rating per individual 

study 

Author(s) Study 
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Garrigós-

Pedrón et al 

(2018) 

RCT Good Internal and 

external validity 

is moderate 

  

X 

    

Kulesa-

Mrowiecka 

et al (2021) 

NRCT Excellent 

 

Internal validity 

is poor to 

moderate and 

external validity 

is poor 

   

X 

   

 

The study by Garrigós Pedrón et al. (2018) provides valuable evidence on the benefits 

of combined cervical and orofacial physical therapy for patients with chronic migraine 

and TMD. The study's strengths include a rigorous randomization process, blinding of 

outcome assessors, and a mix of subjective and objective outcome measures. 

However, the absence of a placebo control group and the lack of participant blinding 

present significant limitations. Additionally, the single-centre recruitment and small 

sample size limit the generalizability of the findings. The ITT analysis is a notable 

strength, maintaining the benefits of randomization and offering a realistic view of 

treatment effectiveness. Nonetheless, the study's failure to explicitly address the 

handling of missing data and the potential for bias due to non-blinding of subjects are 

critical issues that need consideration. Overall, while the study demonstrates positive 

effects of combined therapy on chronic migraine and TMD, its methodological 

limitations should be taken into account. Future research should aim to include 

placebo controls, larger and more diverse samples, and multi-centre designs to 

validate and extend these findings.  

Kulesa-Mrowiecka, Piech and Gaździk (2021) suggest that physiotherapy can be 

effective in reducing myofascial pain and improving mandibular coordination for 

patients with TMD and generalized joint hypermobility syndrome. However, the study's 

non-randomized design, lack of blinding, small sample size, and potential biases limit 

its internal validity and generalizability. These methodological limitations underscore 

the need for future well-designed randomized controlled trials with larger, more 

representative samples, rigorous blinding procedures, and comprehensive outcome 

measures to validate the effectiveness of physiotherapy interventions for TMD across 

diverse patient populations and healthcare settings. 
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Overall, the evidence provided by Garrigós Pedrón et al. (2018) and Kulesa-

Mrowiecka, Piech and Gaździk (2021) supports the potential short-term benefits of 

combined cervical and orofacial physical therapy for managing chronic migraine and 

TMD. However, significant methodological limitations and restricted generalizability 

suggest that the evidence is moderate to weak. More comprehensive and well-

designed studies are needed to validate these preliminary findings and establish 

stronger, more generalizable evidence for the intervention's efficacy.  

Table 4.11 Single Intervention: Level of Evidence for PNF 

Intervention: PNF Evidence rating per individual 

study 

Author(s) Study 
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Ergezen et 

al (2022) 

NRCT Poor Internal validity 

is poor and 

external validity 

is limited. 

   

X 

   

Ergezen, Atilgan and Kilicaslan (2022) provide initial evidence suggesting immediate 

benefits of PNF exercises on mouth opening, pain thresholds, and pain intensity in 

individuals with TMD, the study is constrained by its non-randomized design, lack of 

blinding, absence of a control group, and small sample size. These limitations 

introduce biases and hinder the ability to draw robust conclusions about the 

effectiveness of PNF exercises compared to alternative treatments or no intervention. 

Future research employing randomized controlled trials with larger, diverse samples 

and longer-term follow-up is warranted to validate these preliminary findings and 

assess the broader clinical implications of PNF exercises in managing TMD. 

The study by Ergezen, Atilgan and Kilicaslan (2022) offers weak evidence due to 

significant methodological flaws, including non-randomization, lack of blinding, 

absence of a control group, and small sample size. The findings have limited 

generalizability, restricted by the study’s specific clinical setting, homogeneous 

sample, and short-term focus. The preliminary evidence suggests potential immediate 

benefits of PNF exercises for TMD management. However, the significant limitations 
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in study design and generalizability indicate that these findings should be interpreted 

with caution. Comprehensive, well-designed RCTs are needed to validate and expand 

upon these initial results to provide more robust and generalizable evidence for the 

clinical application of PNF exercises in TMD treatment. 

4.4.2 Evidence of Multi-Modal Interventions: 

Table 4.12 Multi Modal Intervention: Level of Evidence for Cervical manipulation plus 
other interventions 

Intervention: cervical manipulation, exercise, 

mobilization and patient education 

Evidence rating per individual study 

Author(s) Study 

type 

Ranking 
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study 

Internal and 

external validity 
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Corum et 

al (2018) 

RCT Moderate Internal and external 

validity is moderate  

  

X 

    

Reynolds 

et al 

(2020) 

RCT Excellent Internal and external 

validity is moderate 

  

X 

    

Reynolds 

and Brown 

(2020) 

Case 

series 

Moderate 

 

Internal validity is 

poor and external 

validity is moderate 

   

X 

   

 

Corum et al. (2018) conducted a study to evaluate the effects of spinal high-velocity 

low-amplitude manipulation combined with exercise in women with chronic TMD. The 

study's internal validity is moderate, with strengths in randomization and detailed 

reporting of outcomes but weaknesses in blinding and follow-up duration. The lack of 

feasible blinding for subjects and therapists due to the nature of the interventions 

introduces potential performance bias. The external validity of the study by Corum et 

al. (2018) is moderate, with the study providing valuable insights into the efficacy of 

cervical manipulation and exercises for chronic TMD. However, the exclusive focus on 

female subjects and a single clinical setting limits the generalizability of the findings to 
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broader populations and varied clinical environments. The short-term follow-up period 

further restricts the understanding of the long-term effects of the interventions. 

Overall, the study contributes to the evidence base for managing chronic TMD but 

highlights the need for future research to address its limitations, including longer 

follow-up periods, broader and more diverse populations, and enhanced blinding 

procedures. Such improvements will strengthen the evidence base for the 

effectiveness of these interventions in managing TMD in various clinical settings. 

The study by Reynolds et al. (2020) evaluated the addition of cervical HVLAT to a 

multimodal treatment approach for TMD with myalgia. The results suggest that while 

there were improvements in both groups, the additive effect of HVLAT remains unclear. 

The study employed robust randomization and attempted blinding, enhancing its 

internal validity. However, the lack of blinding of treating clinicians, absence of a 

placebo component, and potential biases limit the strength of causal inferences. The 

findings are applicable within the context of the study sample but should be interpreted 

cautiously given the limitations in generalizability. Future research with larger, more 

diverse samples, extended follow-up periods, and more rigorous control conditions is 

warranted to validate and expand upon these preliminary findings. 

The prospective case series by Reynolds and Brown (2020) investigates the effects 

of cervical spine thrust joint manipulation, education, and a home exercise program 

on individuals with TMD. The study by Reynolds and Brown (2020)  reports 

improvements in jaw and cervical range of motion, pain ratings, and functional 

limitations among the five subjects. However, the internal validity of the study is poor 

due to significant methodological limitations, including the small sample size, lack of a 

control group, absence of blinding, and unspecified statistical analysis. These factors 

introduce potential biases and limit the ability to attribute observed improvements 

directly to the interventions. The external validity of the study by Reynolds and Brown 

(2020) is moderate, as the findings provide practical insights but are limited in their 

generalizability due to the small and specific sample and the short-term nature of the 

study. 

Overall, the current evidence for HVLAT manipulation combined with exercise and 

multimodal approaches, is promising but varies in strength. The strength of the 
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evidence is weak to moderate. These interventions show consistent short-term 

benefits for TMD management across studies. However, improvements in study 

design, including longer follow-up, broader population samples, and better blinding 

protocols, are necessary to confirm these findings and establish their long-term 

efficacy and broader applicability. Although initial findings suggest that these 

approaches may be beneficial, the current evidence base is limited by methodological 

weaknesses. Future research should focus on rigorous, controlled studies to provide 

more definitive conclusions on their effectiveness. 

Table 4.13 Multi Modal Intervention: Level of Evidence for Mandibular manipulation 
plus other interventions 

Intervention: mandibular manipulation and 

conventional interventions 

Evidence rating per individual study 

Author(s) Study 

type 

Ranking 

of 

individual 

study 

Internal and 

external validity 
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Nagata et 

al (2019) 

RCT Moderate  Internal and external 

validity is moderate 

  

X 

    

Nagata et al. (2019) study provides valuable insights into the efficacy of mandibular 

manipulation combined with conventional treatment for patients with TMD 

experiencing mouth-opening limitations. The study’s strengths include a rigorous 

single-blind RCT design, frequent and varied outcome assessments, and a clear 

comparison between the intervention and control groups. However, the internal validity 

is somewhat compromised by the lack of double-blinding, potential biases in self-

reported measures, and unaddressed strategies for handling missing data. The 

absence of blinding for practitioners is a particular concern, as their knowledge of 

treatment allocation could influence the interaction and outcomes. Externally, the 

findings are relevant for clinical settings similar to the study’s hospital environment. 

Yet, the limited generalizability due to specific patient demographics and exclusion 

criteria necessitates caution when applying these results to broader populations. 

Overall, The study by Nagata et al. (2019) offers preliminary evidence supporting the 

addition of mandibular manipulation to conventional treatment for TMD with mouth-
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opening limitations. However, the conclusions should be interpreted with caution due 

to methodological limitations and the need for further research. Future studies with 

larger, more diverse samples, multi-centre designs, and extended follow-up are 

necessary to validate and expand upon these findings, providing more robust and 

generalizable evidence for clinical practice. 

Table 4.14 Multi Modal Intervention: Level of Evidence for Dry needling plus other 
interventions 

Intervention: dry needling, cervical spine 

manipulation, exercise and muscular inhibition 

technique 

Evidence rating per individual study 

Author(s) Study 

type 

Ranking 

of 

individual 

study 

Internal and 

external validity 
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Dunning et 

al (2022) 

RCT Good Internal validity is 

strong and external 

validity is good 

 

X 

     

Patra et al 

(2020) 

RCT Moderate Internal and external 

validity is moderate 

  

X 

    

Patra et al 

(2020) 

RCT Moderate 

 

Internal and external 

validity is moderate 

  

X 

    

 

Dunning et al. (2022) study on the combined effects of dry needling and upper cervical 

spinal manipulation for TMD provides valuable insights into potential therapeutic 

options. The study boasts a strong internal validity framework with rigorous 

randomization, intention-to-treat analysis, and a combination of subjective and 

objective outcome measures. However, the absence of a placebo control group and 

potential biases related to the lack of assessor blinding and the homogeneity of 

therapists limit the conclusiveness of attributing observed benefits directly to the 

interventions. Externally, the study's results are promising and applicable to outpatient 

physical therapy settings, although caution is needed when generalizing to broader 

populations or different clinical contexts. Future research could enhance the 

robustness of these findings by including placebo controls, more diverse therapist 
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backgrounds, and expanded objective measures, which would further solidify the 

evidence for dry needling and spinal manipulation in the management of TMD. 

The internal validity of the study by Patra, Kanungo and Mohanty (2020) is moderate. 

The strengths in randomization and intervention protocol are overshadowed by the 

lack of blinding and potential biases from self-reported measures and unaddressed 

confounders. The external validity of the study by Patra, Kanungo and Mohanty (2020) 

is moderate. While the interventions and outcome measures are replicable and 

relevant, the specific population, short duration, and convenience sampling limit the 

broader applicability of the findings.  

The study by Patra, Kaur and Kanungo (2021) presents a well-conducted trial with a 

clear intervention and relevant outcomes for TMD treatment with moderate internal 

and external validity. While the internal validity is bolstered by good randomization 

practices, the lack of blinding for assessors, potential confounding factors, and 

incomplete reporting of the ITT analysis moderately impact confidence in the results. 

Similarly, the external validity is constrained by the sample's geographic and 

demographic limitations, the absence of long-term follow-up, and variations in clinical 

practice. The study's application of an ITT analysis provides a conservative estimate 

of treatment effects but requires further clarification in its execution and reporting. 

The strength and quality of the evidence across these studies are moderate. Each 

study brings valuable insights into TMD management but is tempered by specific 

methodological and applicability concerns. To strengthen the evidence base, future 

research should focus on improving blinding, addressing confounders, including 

diverse populations, and expanding follow-up durations. This approach will enhance 

the robustness and generalizability of findings, providing a more solid foundation for 

clinical decision-making in TMD interventions (Arias, Rogus-Pulia and Kind 2022) 

Table 4.15 Multi Modal Intervention: Level of Evidence for Ischaemic compression plus 
other interventions 

Intervention: ischaemic compression and exercise Evidence rating per individual study 
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Author(s) Study 

type 

Ranking 

of 

individual 

study 

Internal and 

external validity 
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Sahin et al 

(2021) 

RCT Good 

 

Internal and external 

validity is moderate 

  

X 

    

 

The study by Şahin et al. (2021) provides moderate-quality evidence for the use of the 

ischaemic compression technique combined with exercise in the short-term 

management of TMD. The robust methodological framework, including effective 

randomization and blinding, supports the internal validity of the findings. However, the 

lack of ITT analysis, high dropout rates, and potential performance biases temper the 

confidence in the causal inferences drawn from the results. Externally, the findings are 

limited by the study’s short follow-up duration, single-centre setting, and specific 

patient demographics, suggesting that further research is needed to validate these 

outcomes across broader and more diverse populations. Future studies with larger 

sample sizes, longer follow-up periods, and more varied participant profiles are crucial 

to enhance the robustness and applicability of the evidence, thereby solidifying the 

role of ICT in TMD management. 

Table 4.16 Multi Modal Intervention: Level of Evidence for Manual therapy plus other 
interventions 

Intervention: manual therapy, exercise, 

physiotherapy, physical therapy  

Evidence rating per individual study 

Author(s) Study 

type 

Ranking 

of 

individual 

study 

Internal and 

external validity 
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Calixtre et 

al (2019) 

RCT Excellent Internal validity is 

good and external 

validity moderate 

 

X 
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de la 

Serna et al 

(2020) 

RCT Good Internal validity is 

good and external 

validity moderate 

 

X 

     

Tuncer et 

al (2013) 

RCT Excellent 

 

Moderate internal 

validity and poor 

external validity 

  

X 

    

Calixtre et al. (2019) conducted a well-designed study to assess the effects of upper 

cervical region mobilization and craniocervical flexor training on orofacial pain, 

headache, and mandibular function in women with TMD. The study's internal validity 

is strong, characterized by rigorous randomization, baseline comparability, and 

detailed reporting of outcomes. However, the lack of explicit details on concealed 

allocation, blinding of assessors, and the conduct of ITT analysis are areas of concern. 

The high reliance on self-reported outcomes also introduces potential subjectivity. In 

terms of external validity, the study’s focus on a specific demographic (women) and 

controlled clinical environment limits its generalizability to broader populations and 

varied real-world settings. The short duration of follow-up restricts the applicability of 

the findings to long-term TMD management. Overall, the study provides valuable 

preliminary evidence supporting the efficacy of neck mobilization and flexor training in 

reducing TMD symptoms.  

Delgado De La Serna et al. (2020) conducted a randomized clinical trial evaluating the 

effects of cervico-mandibular manual therapy in patients with temporomandibular pain 

disorders and associated somatic tinnitus. The study demonstrates strong internal 

validity with rigorous randomization, allocation concealment, and blinding of outcome 

assessors. However, limitations include the lack of blinding for subjects and therapists, 

potential performance bias, and the absence of ITT analysis. Externally, the study's 

findings are relevant to clinical settings but may be limited by demographic restrictions 

and variations in therapeutic expertise. Long-term follow-up assessments enhance the 

understanding of treatment durability. Overall, the study contributes valuable insights 

into multimodal physical therapy interventions for managing TMD and associated 

somatic tinnitus, highlighting the need for further research to enhance generalizability 

and confirm findings across diverse populations and settings. 

Tuncer et al. (2013) conducted an RCT investigating the effectiveness of MT in 

conjunction with HPT compared to HPT alone for TMD. While the study design 
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included randomization and clear intervention protocols, it lacked blinding of outcome 

assessors and did not report on ITT analysis or power calculations. These factors may 

affect the reliability and generalizability of findings. The study's findings suggest 

potential short-term benefits of MT in conjunction with HPT for managing TMD, but 

caution is warranted in applying these results to diverse TMD populations or settings.  

The collective evidence from these studies on interventions for TMD presents 

moderate quality. Each study contributes valuable insights yet is tempered by various 

methodological limitations and constraints on generalizability. The strength and 

applicability of the evidence is promising but not definitive. The combined findings 

underscore the need for future research with larger, more diverse samples, extended 

follow-up periods, and comprehensive methodologies, including ITT analysis and 

multi-centre trials. Such advancements will enhance the robustness and 

generalizability of the evidence, offering a more solid foundation for clinical decision-

making in TMD interventions. 

Table 4.17 Multi Modal Intervention: Level of Evidence for Mobilization plus other 
interventions 

Intervention: mobilization, exercise, thoracic spine 

manipulation and dry needling 

Evidence rating per individual study 

Author(s) Study 

type 

Ranking 

of 

individual 

study 

Internal and 

external validity 
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Calixtre et 

al (2016) 

NRCT Poor Internal and external 

validity is poor 

   

X 

   

González-

Iglesias et 

al (2013) 

Case 

series 

Moderate  Internal validity is 

moderate to poor 

and external validity 

is moderate 

   

X 

   

Despite observing improvements in mandibular function, pain-free MMO, and self-

reported pain in the study by Calixtre et al. (2016) the study's design and 

methodological limitations significantly affect its internal validity. The single-group pre-

post-test design without a control group means that it is difficult to attribute these 
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improvements solely to the intervention, as there are no comparative data to account 

for placebo effects or natural variations in TMD symptoms. Furthermore, the small 

sample size of 12 subjects reduces the statistical power and generalizability of the 

findings. 

The absence of randomization and blinding in the study by Calixtre et al. (2016) 

introduces several biases. Without randomization, there is a higher risk of selection 

bias, and without blinding, both subjects and assessors might inadvertently influence 

the results due to expectations or preconceptions about the intervention's 

effectiveness. Additionally, the study relied heavily on subjective measures like self-

reported pain, which are prone to measurement bias. Given the short follow-up period 

of just 3-5 days after the last session, the study does not provide insights into the long-

term effects or sustainability of the intervention. The limited diversity of the sample, 

consisting only of female subjects, further restricts the applicability of the findings to 

broader populations or different demographic groups. 

The prospective case series by González-Iglesias et al. (2013) explores the effects of 

a multimodal treatment approach involving mobilization with movement, thoracic spine 

manipulation, and dry needling for managing TMD. The study reports significant 

improvements in pain, disability, and maximal mouth opening among the 15 subjects, 

suggesting potential benefits from this combined intervention. However, the internal 

validity of the study is moderate to poor due to several methodological limitations, 

including the absence of a control group, lack of blinding, and a small sample size. 

These factors introduce biases and limit the ability to attribute observed improvements 

directly to the interventions. The external validity is also moderate, as the findings from 

a small, specific sample in a single clinic may not be generalizable to broader 

populations or different healthcare settings. 

While these studies suggest potential short-term benefits of certain TMD interventions, 

the methodological limitations significantly constrain the strength and applicability of 

their conclusions. The evidence is preliminary and should be interpreted with caution. 

To build a stronger evidence base, future research should focus on employing more 

rigorous study designs, including RCTs with adequate sample sizes, control groups, 

and blinding, as well as considering long-term follow-up and diverse patient 
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populations. This approach will provide more robust and generalizable data to guide 

clinical practice in managing TMD. 

Table 4.18  Multi Modal Intervention: Level of Evidence for Myofascial techniques plus 
other interventions 

Intervention: myofascial technique and exercise Evidence rating per individual study 

Author(s) Study 

type 

Ranking 

of 

individual 

study 

Internal and 

external validity 
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NRCT Moderate 

 

Internal validity is 

weak and external 

validity is limited 

  X    

The study by Calixtre et al. (2021) provides initial insights into the potential benefits of 

myofascial release and cranio-cervical flexor training for individuals with myofascial 

TMD, its methodological limitations significantly constrain internal validity. The study's 

internal validity is weak due to the absence of randomization, blinding, and a control 

group. These factors introduce multiple biases that undermine the reliability of 

attributing observed benefits directly to the interventions. The external validity is also 

limited, with a small sample size and narrow participant criteria restricting the 

generalizability of the findings to the broader population of TMD patients. Although the 

study by Calixtre et al. (2021) highlights the potential benefits of myofascial release 

and cranio-cervical flexor training in treating myofascial TMD, significant 

methodological weaknesses severely constrain the strength and applicability of its 

conclusions. Future research should prioritize randomized controlled trials with larger, 

more diverse samples, longer follow-up periods, and comprehensive outcome 

assessments to validate and extend these preliminary findings. 

4.4.3 Summary of collective evidence for the interventions. 

Table 4.19 Collective Evidence for all the Interventions Presented in Chapter 4 

Collective Evidence 



138 

Interventions that were reviewed 

for level of evidence of 

effectiveness in treating and 

managing TMD 

Number of studies 

reviewed plus rating 

as per the AGREE 

system (Dagenais 

and Haldeman 2011) 

and the grading by 

Foley et al. (2003). 

S
T

R
O

N
G

 

M
O

D
E

R
A

T
E

 

L
IM

IT
E

D
 

N
O

 E
V

ID
E

N
C

E
 

C
O

N
F

L
IC

T
E

D
 

C
O

N
S

E
N

S
U

S
 

Single Interventions 

Dry needling Total of 4 studies: 

2 RCTs: Moderate 

1 RCT: Strong 

1 Case report: limited 

 

X 

     

Exercise Total of 5 studies: 

2 RCTs: Moderate 

3 NRCTs: limited 

  

X 

    

Manipulation (thoracic spine) Total of study: 

1 RCT: Moderate 

  

X 

    

Manual therapy Total of 3 studies: 

1 RCT: Moderate 

2 NRCTs: limited  

  

X 

    

Mobilization Total of 1 study: 

1 NRCT: limited 

   

X 

   

Myofascial techniques Total of 1 study: 

1 RCT: Moderate 

   

X 

   

Physical therapy Total of 2 studies: 

1 RCT: Moderate 

1 NRCT: limited 

   

X 

   

PNF Total of 1 study: 

1 NRCT: limited 

   

X 

   

Multi Modal Interventions 

Cervical spinal manipulation plus 

other interventions 

Total of 3 studies: 

2 RCT: Moderate  

1 Case series: limited 

  

X 
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Dry needling plus other 

interventions 

Total of 3 studies: 

3 RCT: 1 Strong and 

2 Moderate 

 

X 

     

Ischemic compression plus 

exercise 

Total of 1 study: 

1 RCT: Moderate 

  

 X 

    

Mandibular manipulation plus 

conventional treatment 

Total of 1 study: 

1 RCT: Moderate 

  

 X 

    

Manual therapy plus other 

interventions 

Total of 3 studies: 

3 RCT: 2 Strong, 1 

Moderate 

 

X 

     

Mobilization plus other 

interventions 

Total of 2 studies: 

1 NRCT: limited 

1 Case series: limited 

   

X 

   

Myofascial technique plus exercise Total of 1 study: 

1 NRCTs: limited 

   

X 

   

In summary, the evaluation of both single and multi-modal interventions for the 

treatment and management of TMD reveals varying degrees of evidence supporting 

their effectiveness. This chapter synthesized findings from multiple studies to 

determine the strength of evidence for each intervention type. 
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5 CHAPTER FIVE: DISCUSSION 

5.1 Interpretation and Implications  

During the course of this systematic review, several contemporaneous reviews, 

including those by Menéndez-Torre et al. (2023) and González-Sánchez et al. (2023), 

explored conservative therapies for TMD. While these studies primarily focused on 

high-quality RCTs, their findings align with several conclusions of this dissertation. 

Menéndez-Torre et al. (2023) reported moderate evidence supporting physical therapy 

and occlusal splints, whereas González-Sánchez et al. (2023) emphasized strong 

evidence for manual therapy and exercise. In comparison, this review sought to 

provide a broader perspective by incorporating NRCTs, case series, and grey 

literature, thereby capturing additional clinical insights not always reflected in RCT-

based reviews. 

It is important to acknowledge that this systematic review is not superior to previous 

systematic reviews but rather complementary, as RCTs remain the gold standard for 

evaluating treatment efficacy. The inclusion of NRCTs and grey literature was not an 

attempt to challenge the hierarchy of evidence but rather to shed light on additional 

findings that may inform future research. This approach revealed strong evidence for 

dry needling and moderate evidence for exercise, manual therapy, and multi-modal 

interventions, such as cervical spine manipulation combined with other treatments. 

However, given the inherent limitations of NRCTs such as a higher risk of bias and 

methodological variability, these findings should be interpreted with caution. 

By identifying promising but less rigorously studied interventions, this review 

underscores the need for well-designed RCTs to further investigate these treatment 

modalities. The findings reinforce the evolving nature of conservative TMD 

management and highlight the importance of continued research to bridge the gap 

between emerging evidence and clinical application. 

The evaluation of both single and multi-modal interventions for the treatment and 

management of TMD reveals varying degrees of evidence supporting their 

effectiveness. Among single interventions, dry needling demonstrated strong support, 

with evidence from one high-quality RCT, two moderate-quality RCTs, and a case 
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report indicating its potential as an effective treatment option. Exercise interventions 

exhibited moderate evidence, supported by two RCTs and three NRCTs, suggesting 

promising but not yet definitive results. Thoracic spine manipulation had limited 

support, based on a single RCT, highlighting the need for more comprehensive 

studies. Similarly, manual therapy was backed by moderate evidence from one RCT 

and two NRCTs, whereas mobilization, myofascial techniques, physical therapy, and 

PNF had limited evidence due to the small number of supporting studies. 

Findings from recent systematic reviews further reinforce these conclusions. Asquini 

et al. (2021) explored the effectiveness of manual therapy applied to craniomandibular 

structures and highlighted its potential benefits in TMD treatment. Another systematic 

review on the efficacy of manual therapy approaches confirmed significant 

improvements in pain and maximum mouth opening, particularly in the mid-term, 

further supporting the role of manual therapy in TMD management. Minervini et la 

(2023) similarly reported moderate to strong evidence for manual therapy, 

emphasizing its positive effects on pain and jaw function. 

Multi-modal interventions, which combine different treatment approaches, 

demonstrated varying levels of support. Moderate evidence supported the 

combination of cervical spine manipulation with exercise, mobilization, and patient 

education, based on two RCTs and a case series. Dry needling combined with cervical 

spine manipulation, exercise, and muscular inhibition techniques had strong evidence 

from three RCTs, making it a robust option. The combination of ischemic compression 

with exercise had limited support from a single RCT, highlighting the need for further 

research. Similarly, mandibular manipulation combined with conventional therapy had 

limited evidence from one moderate-quality RCT. Strong evidence supported the 

combination of manual therapy with exercise, physiotherapy, and physical therapy, as 

demonstrated by two high-quality RCTs and one moderate-quality RCT. Finally, limited 

evidence supported mobilization combined with exercise, thoracic spine manipulation, 

and dry needling, as well as myofascial techniques combined with exercise, both 

requiring further investigation. 

Overall, this systematic review highlights the effectiveness of various single and multi-

modal interventions for TMD, reinforcing the need for continued high-quality research 

to establish definitive clinical recommendations. 
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5.2 Limitations of Evidence 

This systematic review had several limitations that may have influenced the findings. 

One limitation was the inability to perform a meta-analysis due to significant 

heterogeneity in the included studies. The variability in study designs, interventions, 

and outcome measures meant that pooling data for a meaningful analysis was not 

feasible. While meta-analytic methods can sometimes be applied to specific 

subgroups of studies, the diversity of the studies included here made such an 

approach unfeasible. 

Another limitation relates to publication bias, where studies with positive results are 

more likely to be published than those with negative outcomes (Song, Hooper & Loke, 

2013). This bias can lead to the underreporting of studies with null or negative results, 

potentially skewing the evidence towards more favourable findings. Consequently, the 

level of evidence presented in this review may reflect a positive slant, which could 

overestimate the effectiveness of the interventions. 

Language bias also impacted this review, as only studies published in English were 

included. Articles requiring translation were excluded, primarily due to concerns about 

translation bias, where important details could be lost or misinterpreted (Layton & 

Clarke, 2016). Additionally, as this was a Master's-level study without grant funding, 

the resources required to translate articles were not available. While exclusion of non-

English studies due to language barriers is common practice in systematic reviews 

(Jackson et al., 2019), this did limit the scope of literature available for inclusion and 

potentially excluded relevant studies published in other languages. 

Reviewer bias is another factor that may have influenced the review process. The 

level of expertise and experience of the reviewers could have impacted their 

assessment of the studies. To mitigate this, steps were taken to ensure that reviewers 

were not assigned articles they had authored (Section 3.8). Additionally, common 

scales and standardized explanations were provided to maintain consistency across 

reviews, and three independent reviewers were assigned to each article. This allowed 

for discrepancies to be identified and resolved through arbitration. However, bias could 
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not be completely eliminated due to external factors, such as reviewers potentially 

being familiar with the authors of the articles, which could influence their reviews. 

Lastly, the narrow scope of this review, focused primarily on complementary and 

alternative medicine (CAM) interventions—such as manipulation/mobilization, dry 

needling, exercise/physical therapy, and ischemic compression—was another 

limitation. Pharmacological and surgical interventions were excluded from the review, 

as CAM interventions typically do not involve these treatments (Ng et al., 2022; 

Wieland, Manheimer & Berman, 2011). While this limitation was intentional and did not 

negatively impact the study, it means that conclusions are restricted to the selected 

interventions. 

5.3 Strengths and Weaknesses of this Review  

This systematic review offers several notable strengths, particularly in its 

comprehensive methodology and broad inclusion criteria. By incorporating NRCTs, 

case series, and grey literature alongside RCTs, this review provides a more inclusive 

perspective on conservative therapies for TMD. This approach allows for a more 

holistic understanding of available evidence, capturing insights that may not be 

present in RCT-based reviews alone. Additionally, the rigorous quality assessment 

using the PEDro scale for RCTs, the NOS for NRCTs, and the Liddle scale for case 

series ensures a transparent evaluation of study reliability, enhancing the validity of 

the findings.  

However, this review also has inherent limitations. The inclusion of NRCTs and grey 

literature introduces a greater risk of bias and heterogeneity, as these study designs 

lack the rigorous controls of RCTs. While this approach broadens the scope of findings, 

it also means that some conclusions must be interpreted with caution. Additionally, 

publication bias and language restrictions may have limited the inclusion of relevant 

studies, as only English-language articles were considered. Another potential 

limitation is the variability in outcome measures across studies, which made direct 

comparisons challenging and may have influenced the ability to draw firm conclusions 

regarding treatment efficacy. Finally, while every effort was made to minimize bias in 

study selection, data extraction, and synthesis, the potential for subjective 

interpretation remains a consideration. 
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Despite these weaknesses, this review contributes valuable insights to the field of 

TMD management and highlights key areas for future research, particularly the need 

for high-quality RCTs to validate promising interventions identified in NRCTs and case 

series. 

 



145 

6 CHAPTER SIX: CONCLUSION 

6.1 Implications and Contributions 

The findings of this systematic review have significant implications for clinical practice, 

research, and the broader understanding of conservative TMD management. By 

evaluating a diverse range of single and multi-modal interventions, this review 

provides a comprehensive synthesis of current evidence, identifying both well-

supported and emerging treatment strategies. 

From a clinical perspective, the strong evidence supporting dry needling and the 

moderate evidence for manual therapy, exercise, and multi-modal interventions 

reinforce the importance of individualized treatment approaches. Clinicians can use 

these findings to guide treatment decisions, tailoring interventions based on the 

specific needs of TMD patients. The inclusion of multi-modal approaches, such as 

combining manual therapy with exercise or dry needling with cervical spine 

manipulation, underscores the potential benefits of integrative treatment strategies in 

achieving optimal patient outcomes. 

In the research domain, this review highlights key gaps in the literature, particularly 

the need for high-quality RCTs to validate findings from NRCTs and case series. The 

identification of promising but under-researched interventions, such as thoracic spine 

manipulation, mobilization, and proprioceptive neuromuscular facilitation, provides a 

foundation for future studies to build upon. Additionally, the findings emphasize the 

necessity of standardized outcome measures and methodological rigor in future 

research to ensure consistency and reliability in evaluating treatment effectiveness. 

The contributions of this review extend beyond synthesizing existing evidence by 

integrating insights from both high-quality trials and lesser-studied interventions. By 

including NRCTs and grey literature, this review broadens the scope of available 

evidence, offering a more nuanced perspective that complements existing systematic 

reviews focused solely on RCTs. This inclusive approach ensures that emerging 

treatment options are recognized, potentially influencing the direction of future clinical 

guidelines and best practice recommendations. 

Ultimately, this systematic review contributes to the evolving discourse on TMD 

management, bridging the gap between research and clinical application. By providing 

a comprehensive assessment of available conservative therapies, this review serves 

as a valuable resource for clinicians, researchers, and policymakers, fostering 

evidence-based decision-making and promoting continued advancements in the field 

of TMD treatment. 
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APPENDIX G: PEDRO SCALE 

PEDro scale      

   

  

1. eligibility criteria were specified   no    yes    where:   

2. subjects were randomly allocated to groups (in a crossover study, subjects  were randomly allocated 

an order in which treatments were received)   no    yes    where:   

3. allocation was concealed    no    yes    where:   

4. the groups were similar at baseline regarding the most important prognostic    indicators   no   yes   

where:   

5. there was blinding of all subjects    no    yes    where:   

6. there was blinding of all therapists who administered the therapy    no    yes    where:   

7. there was blinding of all assessors who measured at least one key outcome  no   yes   where:   

8. measures of at least one key outcome were obtained from more than 85%    

  of the subjects initially allocated to groups    no   yes    where:   

9. all subjects for whom outcome measures were available received the  treatment or control condition 

as allocated or, where this was not the case,  data for at least one key outcome was analysed by 

“intention to treat”   no    yes    where:   

10. the results of between-group statistical comparisons are reported for at least one key outcome   no  

yes  where:   

11. the study provides both point measures and measures of variability for at   least one key outcome  

no  yes  where:   

  

   

The PEDro scale is based on the Delphi list developed by Verhagen and colleagues at the Department of Epidemiology, 

University of Maastricht (Verhagen AP et al (1998). The Delphi list: a criteria list for quality assessment of randomised 

clinical trials for conducting systematic reviews developed by Delphi consensus. Journal of Clinical Epidemiology, 

51(12):1235-41). The list is based on "expert consensus" not, for the most part, on empirical data. Two additional items 

not on the Delphi list (PEDro scale items 8 and 10) have been included in the PEDro scale. As more empirical data 

comes to hand it may become possible to "weight" scale items so that the PEDro score reflects the importance of 

individual scale items.   

The purpose of the PEDro scale is to help the users of the PEDro database rapidly identify which of the known or 

suspected randomised clinical trials (ie RCTs or CCTs) archived on the PEDro database are likely to be internally valid 

(criteria 2-9), and could have sufficient statistical information to make their results interpretable (criteria 10-11). An 

additional criterion (criterion 1) that relates to the external validity (or “generalisability” or “applicability” of the trial) 

has been retained so that the Delphi list is complete, but this criterion will not be used to calculate the PEDro score 

reported on the PEDro web site.    
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The PEDro scale should not be used as a measure of the “validity” of a study’s conclusions. In particular, we caution 

users of the PEDro scale that studies which show significant treatment effects and which score highly on the PEDro 

scale do not necessarily provide evidence that the treatment is clinically useful. Additional considerations include 

whether the treatment effect was big enough to be clinically worthwhile, whether the positive effects of the treatment 

outweigh its negative effects, and the cost-effectiveness of the treatment. The scale should not be used to compare the 

"quality" of trials performed in different areas of therapy, primarily because it is not possible to satisfy all scale items 

in some areas of physiotherapy practice.   

Last amended June 21st, 1999  Notes on administration of the PEDro scale:   

All criteria   Points are only awarded when a criterion is clearly satisfied. If on a literal reading of the trial 

report it is possible that a criterion was not satisfied, a point should not be awarded for that criterion.   

Criterion 1   This criterion is satisfied if the report describes the source of subjects and a list of criteria used to 

determine who was eligible to participate in the study.   

Criterion 2   A study is considered to have used random allocation if the report states that allocation was random. 

The precise method of randomisation need not be specified. Procedures such as coin-tossing and 

dice-rolling should be considered random. Quasi-randomisation allocation procedures such as 

allocation by hospital record number or birth date, or alternation, do not satisfy this criterion.    

Criterion 3   Concealed allocation means that the person who determined if a subject was eligible for inclusion 

in the trial was unaware, when this decision was made, of which group the subject would be 

allocated to. A point is awarded for this criteria, even if it is not stated that allocation was concealed, 

when the report states that allocation was by sealed opaque envelopes or that allocation involved 

contacting the holder of the allocation schedule who was “off-site”.   

Criterion 4   At a minimum, in studies of therapeutic interventions, the report must describe at least one measure 

of the severity of the condition being treated and at least one (different) key outcome measure at 

baseline. The rater must be satisfied that the groups’ outcomes would not be expected to differ, on 

the basis of baseline differences in prognostic variables alone, by a clinically significant amount.   

This criterion is satisfied even if only baseline data of study completers are presented.   

Criteria 4, 7-11  Key outcomes are those outcomes which provide the primary measure of the effectiveness (or lack of 

effectiveness) of the therapy. In most studies, more than one variable is used as an outcome measure.   

Criterion 5-7   Blinding means the person in question (subject, therapist or assessor) did not know which group the 

subject had been allocated to. In addition, subjects and therapists are only considered to be “blind” 

if it could be expected that they would have been unable to distinguish between the treatments 

applied to different groups. In trials in which key outcomes are self-reported (eg, visual analogue 

scale, pain diary), the assessor is considered to be blind if the subject was blind.   

Criterion 8   This criterion is only satisfied if the report explicitly states both the number of subjects initially 

allocated to groups and the number of subjects from whom key outcome measures were obtained. 

In trials in which outcomes are measured at several points in time, a key outcome must have been 

measured in more than 85% of subjects at one of those points in time.   

Criterion 9   An intention to treat analysis means that, where subjects did not receive treatment (or the control 

condition) as allocated, and where measures of outcomes were available, the analysis was performed 

as if subjects received the treatment (or control condition) they were allocated to. This criterion is 

satisfied, even if there is no mention of analysis by intention to treat, if the report explicitly states 

that all subjects received treatment or control conditions as allocated.   
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Criterion 10   A between-group statistical comparison involves statistical comparison of one group with another. 

Depending on the design of the study, this may involve comparison of two or more treatments, or 

comparison of treatment with a control condition. The analysis may be a simple comparison of 

outcomes measured after the treatment was administered, or a comparison of the change in one 

group with the change in another (when a factorial analysis of variance has been used to analyse the 

data, the latter is often reported as a group × time interaction). The comparison may be in the form 

hypothesis testing (which provides a “p” value, describing the probability that the groups differed 

only by chance) or in the form of an estimate (for example, the mean or median difference, or a 

difference in proportions, or number needed to treat, or a relative risk or hazard ratio) and its 

confidence interval.   

Criterion 11  A point measure is a measure of the size of the treatment effect. The treatment effect may be described as 

a difference in group outcomes, or as the outcome in (each of) all groups. Measures of variability 

include standard deviations, standard errors, confidence intervals, interquartile ranges (or other 

quantile ranges), and ranges. Point measures and/or measures of variability may be provided 

graphically (for example, SDs may be given as error bars in a Figure) as long as it is clear what is 

being graphed (for example, as long as it is clear whether error bars represent SDs or SEs). Where 

outcomes are categorical, this criterion is considered to have been met if the number of subjects in 

each category is given for each group.   
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APPENDIX H: NOS SCALE 

   NEWCASTLE - OTTAWA QUALITY ASSESSMENT SCALE   

   NON-RANDOMIZED CONTROL STUDIES   

Non-Randomised Studies    

The Newcastle-Ottawa is composed of eight questions that pertain to the following three categories: 

selection, comparability and exposure.   

For the selection and exposure sections, one response per question is required (a, b, or c, etc.) For 

the comparability section, multiple or no responses can be made.    

One star can be presented per question, except comparability, where two stars may be awarded. The 

maximum amount of stars that a study can be awarded is nine stars.   

Should a study contain only one group of subjects, comparability cannot be done, and should 

be omitted from the scale.   

Reference:   

Stang, A.2010.Critical evaluation of the Newcastle-Ottawa scale for the assessment of the quality of 

nonrandomized studies in meta-analyses. European Journal of Epidemiology. 25(9): 603-605.    

   

Reviewer:      

Article Title:      

  

Note: A study can be awarded a maximum of one star for each numbered item within the Selection and 

Exposure categories. A maximum of two stars can be given for Comparability.   

   

Selection   

1) Is the case definition adequate?   

a) yes, with independent validation   

b) yes, eg record linkage or based on self reports   

c) no description   

2) Representativeness of the cases   

a) consecutive or obviously representative series of cases   

b) potential for selection biases or not stated   

3) Selection of Controls   

a) community controls   

b) hospital controls   

c) no description   
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4) Definition of Controls   

a) no history of disease (endpoint)   

b) no description of source   

 

Comparability   

1) Comparability of cases and controls on the basis of the design or analysis   

a) study controls for _______________  (Select the most important factor.)    

b) study controls for any additional factor  (This criteria could be modified to indicate specific               

      control for a second important factor.)   

Exposure   

1) Ascertainment of exposure   

a) secure record (eg surgical records)   

b) structured interview where blind to case/control status   

c) interview not blinded to case/control status   

d) written self report or medical record only   

e) no description   

2) Same method of ascertainment for cases and controls   

a) yes   

b) no   

3) Non-Response rate   

a) same rate for both groups    

b) non respondents described   

c) rate different and no designation   
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APPENDIX I: LIDDLE SCALE 

Liddle scale checklist 2 of 5 composed of three sections to be completed by the 

reviewer: 

Section one: descriptive information regarding the study  

Include authors and publication year, study intervention, outcomes, study population 

and groups in the study (Liddle, Williamson and Irwig 1996).  

Section two: evaluation criteria  

Include main study components, study quality evaluation, guidelines, risk factors, 

accuracy of diagnostic tests and guideline recommendations. Codes for the evaluation 

criteria to be used are outlined in table two. The codes are descriptive and not 

necessarily a quantitative scoring system (Liddle, Williamson and Irwig 1996).  

Section three: Overall assessment of the study  

Assess and code the overall quality of the study using the codes in Table 3. For study 

quality code as A, B1, B2, C as these codes are proposed to be compatible with those 

of the Cochrane Collaboration (Liddle, Williamson and Irwig 1996).  

Table 1: Coding for evaluation criteria  

Evaluation criteria are coded according to the extent to which the criteria are 

fulfilled  

Code  

Criterion entirely fulfilled A  A  

Criterion mostly fulfilled  b 1  

Criterion mostly not fulfilled  b 2  

Criterion not at all fulfilled  C  
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Criterion not described adequately to classify as  a, b1, b2 or c  

Criterion not applicable  n/a  

Table 2: Codes for overall assessment of quality of study checklists   

Low risk of bias  

  

A  All or most evaluation criteria from the checklist 

are fulfilled. Where evaluation criteria are not 

fulfilled, the conclusions of the study or review are 

thought very unlikely to alter.  

Low to moderate risk of bias  B1  Some evaluation criteria from the checklist are 

fulfilled. Where evaluation criteria are not fulfilled 

or are not adequately described, the conclusions 

of the study or review are thought unlikely to alter.  

Moderate to high risk of bias  B2  Some evaluation criteria from the checklist are 

fulfilled. Where evaluation criteria are not fulfilled 

or are not adequately described, the conclusions 

of the study or review are thought likely to alter.  

High risk of bias   C  Few or no evaluation criteria fulfilled. Where 

evaluation criteria are not fulfilled or are not 

adequately described, the conclusions of the 

study or review are thought very likely to alter.  

Table 3: The effect of interventions  

Reviewer     

Article    
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DESCRIPTIVE  

INFORMATION  

NOTES  DESCRIPTION  CODE OPTIONS a, b1, b2, c, 

?, n/a  

Study Identification  Include author, title, reference 

and year of publication (if 

available) and the study 

timeframe.  

    

How is the study type 

described?  

  

  

  

Randomised Controlled Trials 

(RCT), Non-Randomised 

Control Trials (N1RCS),  

Cohorts, Before and After 

Studies (BAS) with/without 

controls, Case Control Studies 

(C-CS) - define whether 

population- or hospital- based 

case control study.  

    

What interventions are 

considered and how are 

they implemented?  

      

Is the intervention 

aimed at individuals or 

populations?  

For example, drug trial (for 

individuals), mass media 

campaign (for populations)  

    

What outcomes are 

considered? 

I.e., benefits and harms      

What factors other than 

the intervention could 

affect the outcome?  

Include potential confounding 

factors, differences in baseline 

characteristics between 

intervention and control 

groups.  
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What are the 

characteristics of the 

population and study 

setting?  

  

Population characteristics, 

e.g., age, sex, disease 

characteristics of the 

population, disease 

prevalence. Study setting, 

e.g., rural, urban, hospital 

inpatient or outpatient, general 

practice, community.  

    

How many groups/sites 

in the study?  

      

  

Adapted from Checklist 2 - Studies assessing the effect of interventions (Liddle, 

Williamson and Irwig 1996)  
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APPENDIX J: MASTER LIST 

 Author/s Year  Title Reference  Study 
type 

1 Asha, V., Kannan, R. 
and Jacob, T. 

2015  A Novel Case of Orofacial Pain 
Treated by Dry Needling 
Technique - A Case Report 

Asha, V., Kannan, R. and Jacob, T. 2015. A novel case of orofacial pain 
treated by dry needling technique-A case report. Dentistry, 5 (319): 2161 

Case report 

2 
 

Bae, Y. and  
Park, Y. 

2013 The Effect of Relaxation 
Exercises for the Masticator 
Muscles on 
Temporomandibular Joint 
Dysfunction (TMD) 

Bae, Y. and Park, Y. 2013. The Effect of Relaxation Exercises for the 
Masticator Muscles on Temporomandibular Joint Dysfunction (TMD). 
Journal of Physical Therapy Science, 25 (5): 583-586. 
 

RCT 

3 Bageston de Britto, 
P., Bisi, M. A. and 
Dhein, W. 

2019 Effect of manual therapy on 
pain and electromyographic 
activity of masticatory muscles 
in patients with 
temporomandibular disorders. 

Bageston de Britto, P., Bisi, M. A. and Dhein, W. 2019. Effect of manual 
therapy on pain and electromyographic activity of masticatory muscles in 
patients with temporomandibular disorders. Manual Therapy, 
Posturology & Rehabilitation Journal, 17: 1-7. 
 

NRCT 

4 Barbosa, M. A., 
Tahara, A. K.,  
Ferreira, I. C., 
Intelangelo, L. and 
Barbosa, A. C. 

2019 Effects of 8 weeks of 
masticatory muscles focused 
endurance exercises on women 
with oro‐facial pain and 
temporomandibular disorders: 
A placebo randomised 
controlled trial 

Barbosa, M. A., Tahara, A. K., Ferreira, I. C., Intelangelo, L. and 
Barbosa, A. C. 2019. Effects of 8 weeks of masticatory muscles focused 
endurance exercises on women with oro‐facial pain and 
temporomandibular disorders: A placebo randomised controlled trial. 
Journal of Oral Rehabilitation 46(10): 885-894. Available: 
https://onlinelibrary.wiley.com/doi/epdf/10.1111/joor.12823 (Accessed 22 
September 2022). 
 

RCT 

5 
 

Barone, M., Imaz, F., 
Converso, G., 
Bordachar, D., 
Barbero, A., Trucco, 
M. and Intelangelo, L. 

2021 Immediate effects of rhythmic 
joint mobilization of the 
temporomandibular joint on 
pain, mouth opening and 
electromyographic activity in 
patients with 
temporomandibular disorders. 

Barone, M., Imaz, F., Converso, G., Bordachar, D., Barbero, A., Trucco, 
M. and Intelangelo, L. 2021. Immediate effects of rhythmic joint 
mobilization of the temporomandibular joint on pain, mouth opening and 
electromyographic activity in patients with temporomandibular disorders. 
Journal of Bodywork and Movement Therapies, 28: 563-569. 
 

NRCT 

6 
 

Calixtre, L. B., 
Gruninger, B. L. D., 
Haik, M. N., 
Alburquerque-

2016 Effects of cervical mobilization 
and exercise on pain, 
movement and function in 
subjects with 

Calixtre, L. B., Gruninger, B. L. D., Haik, M. N., Alburquerque-Sendin, F. 
and Oliveira, A. B. 2016. Effects of cervical mobilization and exercise on 
pain, movement and function in subjects with temporomandibular 

NRCT 
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Sendin, F. and 
Oliveira, A. B 

temporomandibular disorders: a 
single group pre-post test. 

disorders: a single group pre-post test. Journal of Applied Oral Science, 
24 (3): 188-197. 
 

7 
 

Calixtre, L. B., 
Oliveira, A. B., de 
Sena Rosa, L. R., 
Armijo-Olivo, S., 
Visscher, C. M. and 
Alburquerque-
Sendín, F. 

2019 Effectiveness of mobilisation of 
the upper cervical region and 
craniocervical flexor training on 
orofacial pain, mandibular 
function and headache in 
women with TMD. A 
randomised, controlled trial 

Calixtre, L. B., Oliveira, A. B., de Sena Rosa, L. R., Armijo-Olivo, S., 
Visscher, C. M. and Alburquerque-Sendín, F. 2019. Effectiveness of 
mobilisation of the upper cervical region and craniocervical flexor training 
on orofacial pain, mandibular function and headache in women with 
TMD. A randomised, controlled trial. J Oral Rehabil, 46 (2): 109-119. 
 

RCT 

8  
 

Calixtre, L. B., 
Rezende, M. A., 
Kamonseki, D. H. 
and de Oliveira, A. B. 

2021 Effects of myofascial release 
applied to neck muscles and 
craniocervical flexor training in 
patients with chronic myofascial 
TMD: A single arm study. 

Calixtre, L. B., Rezende, M. A., Kamonseki, D. H. and de Oliveira, A. B. 
2021. Effects of myofascial release applied to neck muscles and 
craniocervical flexor training in patients with chronic myofascial TMD: A 
single arm study. International Journal of Osteopathic Medicine, 41: 4-
10. 
 

NRCT 

9 
 

Corum, M., Basoglu, 
C., Topaloglu, M., 
Diracoglu, D. and 
Aksoy, C. 

2018 Spinal high-velocity low-
amplitude manipulation with 
exercise in women with chronic 
temporomandibular disorders. 
A randomized controlled trial 
comparing to patient education 

Corum, M., Basoglu, C., Topaloglu, M., Diracoglu, D. and Aksoy, C. 
2018. Spinal high-velocity low-amplitude manipulation with exercise in 
women with chronic temporomandibular disorders. A randomized 
controlled trial comparing to patient education. Manuelle Medizin, 56 (3): 
230-238. 
 

RCT 

10 
 

de la Serna, P. D., 
Plaza-Manzano, G., 
Cleland, J., 
Fernandez-de-las-
Penas, C., Martin-
Casas, P. and Diaz-
Arribas, M. J. 

2020 Effects of Cervico-Mandibular 
Manual Therapy in Patients 
with Temporomandibular Pain 
Disorders and Associated 
Somatic Tinnitus: A 
Randomized Clinical Trial. 

de la Serna, P. D., Plaza-Manzano, G., Cleland, J., Fernandez-de-las-
Penas, C., Martin-Casas, P. and Diaz-Arribas, M. J. 2020. Effects of 
Cervico-Mandibular Manual Therapy in Patients with 
Temporomandibular Pain Disorders and Associated Somatic Tinnitus: A 
Randomized Clinical Trial. Pain Medicine, 21 (3): 613-624. 
 

RCT 

11 
 

Dib-Zakkour, J., 
Flores-Fraile, J., 
Montero-Martin, J., 
Dib-Zakkour, S. and 
Dib-Zaitun, I. 

2022 Evaluation of the Effectiveness 
of Dry Needling in the 
Treatment of Myogenous 
Temporomandibular Joint 
Disorders. 

Dib-Zakkour, J., Flores-Fraile, J., Montero-Martin, J., Dib-Zakkour, S. 
and Dib-Zaitun, I. 2022. Evaluation of the Effectiveness of Dry Needling 
in the Treatment of Myogenous Temporomandibular Joint Disorders. 
Medicina (Lithuania), 58 (2) 
 

RCT 

12 
 

Dunning, J., Butts, 
R., Bliton, P., 
Vathrakokoilis, K., 
Smith, G., 

2022 Dry needling and upper cervical 
spinal manipulation in patients 
with temporomandibular 

Dunning, J., Butts, R., Bliton, P., Vathrakokoilis, K., Smith, G., 
Lineberger, C., Eshleman, N., Fernández-de-Las-Peñas, C. and Young, 
I. A. 2022. Dry needling and upper cervical spinal manipulation in 

RCT 
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Lineberger, C., 
Eshleman, N., 
Fernández-de-Las-
Peñas, C. and 
Young, I. A. 

disorder: A multi-center 
randomized clinical trial. 

patients with temporomandibular disorder: A multi-center randomized 
clinical trial. Cranio: the journal of craniomandibular practice: 1-14. 

13 
 

Ergezen, G., Atilgan, 
E. and Kilicaslan, A.  

2022 Immediate effect of 
proprioceptive neuromuscular 
facilitation on pain and maximal 
mouth opening in 
temporomandibular 
dysfunction: A pilot study 

Ergezen, G., Atilgan, E. and Kilicaslan, A. 2022. Immediate effect of 
proprioceptive neuromuscular facilitation on pain and maximal mouth 
opening in temporomandibular dysfunction: A pilot study. Rawal Medical 
Journal, 47 (1): 125-128. 
 

NRCT 

14 
 

Garrigós-Pedrón, M., 
Touche, R. L., 
Navarro-Desentre, 
P., Gracia-Naya, M. 
and Segura-Ortí, E. 

2018 Effects of a physical therapy 
protocol in patients with chronic 
migraine and 
temporomandibular disorders: 
A randomized, single-blinded, 
clinical trial. 

Garrigós-Pedrón, M., Touche, R. L., Navarro-Desentre, P., Gracia-Naya, 
M. and Segura-Ortí, E. 2018. Effects of a physical therapy protocol in 
patients with chronic migraine and temporomandibular disorders: A 
randomized, single-blinded, clinical trial. Journal of Oral and Facial Pain 
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