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Summary
Background: Temporomandibular disorder (TMD) is a common and costly problem often
leading to chronic pain. Standard care includes medical or dental management with medication,
injection, and an oral appliance.1,2 Moderate evidence exists supporting physical therapy (PT)
interventions for individuals with TMD; the most commonly reported interventions include
behavioral education, modalities, manual therapy and exercise for the masticatory system as well
as the cervical spine.3,4 A known relationship between TMD and the cervical spine exists.4,5
Previous authors have reported strong correlations between jaw dysfunction and neck
disability.6,7 There are biomechanical relationships based on anatomy, length tension, and
coupled movements. A neurophysiological relationship exists based on shared grey matter in the
cervicotrigeminal nucleus. Evidence from LaTouche et al8,9 and Calixtre et al10 support nonthrust joint mobilizations to the cervical spine in the TMD population. Cervical spine thrust joint
manipulation (TJM) has been explored in a limited fashion11-15, however, it has not been
randomized in the TMD population, making the specific effect difficult to determine.
Objectives: To determine the immediate and short term (1 and 4 week) effects of cervical TJM
on pain, dysfunction, range of motion, and perception of change in individuals with a primary
complaint of TMD.
Methods: In this prospective longitudinal randomized clinical trial, individuals with TMD were
randomly assigned to receive cervical TJM or sham manipulation in 4 PT visits over 4-weeks.
All participants also received behavioral education, a home exercise program, and soft tissue
mobilization. The trial was registered prospectively and followed CONSORT guidelines. IRB
approval was attained at Bradley University with an institutional agreement with Nova
Southeastern University. All participants provided informed consent and data was collected in
Peoria, IL and Las Vegas, NV.
Primary outcomes included jaw range of motion (ROM), Numeric Pain Rating Scale (NPRS),
TMD Disability Index, Jaw Functional Limitation Scale (JFLS), Tampa Scale of Kinesiophobia
(TSK-TMD), Pressure Pain threshold (PPT), Global Rating of Change (GROC), and Patient
Acceptable Symptom State (PASS). Self-report and objective measurements (with a blinded
assessor) were taken at baseline, immediately after baseline treatment, 1-week, and 4-weeks.
A 2 x 4 mixed model ANOVA was used with treatment group as the between-subjects factor and
time as the within-subjects factor. Separate ANOVAs were performed for dependent variables
and the hypothesis of interest was the group by time interaction.
Results: A total of 83 individuals noted interest in participation and 33 were excluded for
various reasons. The most common reasons for exclusion were low pain at baseline or a recent

cervical manipulation by another provider. Fifty participants (86% female) were enrolled in the
study. Mean age was 35.5 years, mean duration of symptoms was 72.3 months. All 50
participants had a diagnosis of myalgia according to the DC-TMD. Groups were similar at
baseline on all variables except left deviation of the jaw. There was no attrition to report.
Statistically significant 2-way interactions were noted in JFLS (p = .026) and TSK-TMD (p =
.008), favoring the cervical thrust joint manipulation (TJM) group. A moderate to large effect
size was noted for each measure, d= 0.60 and d= 0.80, respectively While no other measures had
a statistically significant interaction effect, there were statistically significant main effects in all
measures over time. The change on each measure favored the cervical TJM group.
There were no adverse events to report. Treatment side-effects were tracked and reported in
36% of the TJM group and 48% of the sham manipulation group. The majority of side effects
were mild in nature and lasted <48 hours. GROC and PASS favored the thrust manipulation
group at each measurement period with statistically significant differences in successful
outcomes noted immediately after baseline treatment (NNT = 5) and at 4-weeks (NNT = 4).
Conclusion: Both groups received identical multi-modal treatments with the addition of the
randomized intervention: cervical TJM or sham manipulation. Differences between groups were
small, however, improvements favored the TJM group on all measures. A statistically significant
interaction effect supported improved function as measured by JFLS and reduced fear on the
TSK-TMD for the cervical TJM group. The change in mouth opening ROM exceeded MDC for
the TJM group. A change of 2 on NPRS for jaw pain in the TJM group (baseline to 4-weeks) is
clinically meaningful.16,17 Immediate changes in NPRS of the jaw and neck and PPT in all
locations favored the cervical TJM group as well. These results are comparable to previously
reported evidence of immediate responses with TJM. Clinical Bottom Line: Cervical TJM is an
effective PT intervention for neck pain and headache; it may be beneficial in the treatment of
TMD as well.
Limitations include an instrumentation threat with the digital algometry measurement of PPT,
low levels of baseline pain, external validity related to the RCT design, and sample size
estimations powered around maximal mouth opening. Future research should include further
analysis of psychometric properties of jaw functional scales and study of a population with a
minimal level of disability in both the jaw and the neck.
Acknowledgements: I would like to thank IPTA/IPTF, Bradley University CTEL, and Bradley
University CRS for grant funding used to support this research project. I would also like to
thank Dr. Josh Cleland, Dr. Louie Puentedura, and Dr. Morey Kolber for their support in the
project as part of my dissertation research. Finally, thanks to the Bradley University DPT
students (Jamie Brown, Amanda Baker, Clint Sestak, Claire Tostovarsnik, Megan Flynn, and
Beka Dagraedt) and research assistants who played a large role in data collection and analysis.
References
1.

Shaffer SM, Brismée JM, Sizer PS, Courtney CA. Temporomandibular disorders. Part 2:
Conservative management. J Man Manip Ther. 2014;22(1):13-23.

2.

3.

4.

5.

6.

7.
8.

9.

10.

11.

12.

13.

14.

15.

16.

Harrison AL, Thorp JN, Ritzline PD. A proposed diagnostic classification of patients with
temporomandibular disorders: Implications for physical therapists. The Journal of orthopaedic
and sports physical therapy. 2014;44(3):182-197.
Medlicott MS, Harris SR. A systematic review of the effectiveness of exercise, manual therapy,
electrotherapy, relaxation training, and biofeedback in the management of temporomandibular
disorder. Phys Ther. 2006;86(7):955-973.
Brantingham JW, Cassa TK, Bonnefin D, et al. Manipulative and multimodal therapy for upper
extremity and temporomandibular disorders: A systematic review. J Manipulative Physiol Ther.
2013;36(3):143-201.
Armijo-Olivo S, Pitance L, Singh V, Neto F, Thie N, Michelotti A. Effectiveness of manual therapy
and therapeutic exercise for temporomandibular disorders: Systematic review and metaanalysis. Phys Ther. 2016;96(1):9-25.
Silveira A, Gadotti IC, Armijo-Olivo S, Biasotto-Gonzalez DA, Magee D. Jaw dysfunction is
associated with neck disability and muscle tenderness in subjects with and without chronic
temporomandibular disorders. BioMed Research International. 2015;2015:1-7 7p.
Armijo Olivo SL. Relationship between cervical musculoskeletal impairments and
temporomandibular disorders: Clinical and electromyographic variables 2010.
La Touche R, Fernández-de-Las-Peñas C, Fernández-Carnero J, Díaz-Parreño S, Paris-Alemany A,
Arendt-Nielsen L. Bilateral mechanical-pain sensitivity over the trigeminal region in patients with
chronic mechanical neck pain. J Pain. 2010;11(3):256-263.
La Touche R, Fernandez-de-las-Penas C, Fernandez-Carnero J, et al. The effects of manual
therapy and exercise directed at the cervical spine on pain and pressure pain sensitivity in
patients with myofascial temporomandibular disorders. J Oral Rehabil. 2009;36(9):644-652.
Calixtre LB, Gruninger BL, Haik MN, Alburquerque-Sendin F, Oliveira AB. Effects of cervical
mobilization and exercise on pain, movement and function in subjects with temporomandibular
disorders: A single group pre-post test. J Appl Oral Sci. 2016;24(3):188-197.
Mansilla-Ferragut P, Fernández-de-Las Peñas C, Alburquerque-Sendín F, Cleland JA, BoscáGandía JJ. Immediate effects of atlanto-occipital joint manipulation on active mouth opening
and pressure pain sensitivity in women with mechanical neck pain. J Manipulative Physiol Ther.
2009;32(2):101-106.
Oliveira-Campelo NM, Rubens-Rebelatto J, Martí N-Vallejo FJ, Alburquerque-Sendí N F,
Fernández-de-Las-Peñas C. The immediate effects of atlanto-occipital joint manipulation and
suboccipital muscle inhibition technique on active mouth opening and pressure pain sensitivity
cver latent myofascial trigger points in the masticatory muscles. J Orthop Sports Phys Ther.
2010;40(5):310-317.
Fernández-de-las-Peñas C, Galán-del-Río F, Alonso-Blanco C, Jiménez-García R, Arendt-Nielsen L,
Svensson P. Referred pain from muscle trigger points in the masticatory and neck-shoulder
musculature in women with temporomandibular disoders. J Pain. 2010;11(12):1295-1304.
Cuccia AM, Caradonna C, Annunziata V, Caradonna D. Osteopathic manual therapy versus
conventional conservative therapy in the treatment of temporomandibular disorders: A
randomized controlled trial. J Bodyw Mov Ther. 2010;14(2):179-184.
Adelizzi P, Casler J, DeFelice M, Drusedum M, Bayruns TJ. Effectiveness of thrust manipulation of
the cervical spine for temporomandibular disorder: A systematic literature review. Orthopaedic
Physical Therapy Practice. 2016;28(2):110-117.
Kalamir A, Bonello R, Graham P, Vitiello AL, Pollard H. Intraoral myofascial therapy for chronic
myogenous temporomandibular disorder: A randomized controlled trial. J Manipulative Physiol
Ther. 2012;35(1):26-37.

17.

Kalamir A, Graham PL, Vitiello AL, Bonello R, Pollard H. Intra-oral myofascial therapy versus
education and self-care in the treatment of chronic, myogenous temporomandibular disorder: A
randomised, clinical trial. Chiropr Man Therap. 2013;21(1):17-26.

