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Abstract

Objective—This study investigated the role of a specialized physical therapy program for muscle 

tension dysphonia patients as an adjunct to standard of care voice therapy.

Study Design—Retrospective Cohort Study

Methods—Adult MTD patients seen between 2007 and 2012 were identified from the clinical 

database. They were prescribed voice therapy and, if concomitant neck pain, adjunctive physical 

therapy. In a pragmatic observational cohort design, patients underwent one of four potential 

treatment approaches: voice therapy alone (VT), voice therapy and physical therapy (VT+PT), 

physical therapy alone (PT), or incomplete/no treatment. Voice handicap outcomes were 

compared between treatment approaches.

Results—Of 153 patients meeting criteria (Median age 48 years, 68% female, and 30% had 

fibromyalgia, chronic pain, chronic fatigue, depression, and/or anxiety), there was a similar 

distribution of patients with moderate or severe pre-treatment VHI scores across treatment groups 

(VT 45.5%, VT+PT 43.8%, PT 50%, no treatment 59.1%; p=0.45). Patients treated with VT alone 

had significantly greater median improvement in VHI than those not treated: 10-point vs. 2-point 

(p=0.02). Interestingly, median VHI improvement in patients with baseline moderate-severe VHI 

scores was no different between VT (10), VT+PT (8) and PT alone (10; p=0.99).
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Conclusions—Findings show voice therapy to be an effective approach to treating MTD. 

Importantly, other treatment modalities incorporating physical therapy had a similar, albeit not 

significant, improvement in VHI. This preliminary study suggests that physical therapy techniques 

may have a role in the treatment of a subset of MTD patients. Larger, comparative studies are 

needed to better characterize the role of physical therapy in this population.

1. 0 INTRODUCTION

Lifetime risk of developing a voice disorder is 30% with an estimated point prevalence of 3–

9% in the U.S. population.1,2 Voice disorders negatively impact quality of life3, job 

performance, and job attendance3, costing approximately $2.67 billion dollars in lost wages, 

physicians’ visits, and treatment expenses.1,4 Muscle tension dysphonia (MTD) is a 

functional voice disorder that comprises approximately 10–40% of clinical caseloads in 

voice centers.5 It is characterized by increased laryngeal musculoskeletal tension with 

excessive muscular recruitment in the larynx and pharynx with concomitant disruption of 

efficient vibratory parameters.6 MTD is further classified as primary or secondary. Primary 

occurs in the absence of identifiable fixed laryngeal pathology (e.g. vocal fold lesions, 

paralysis), while secondary refers to MTD that occurs concomitantly with such pathologies. 

Clinically, both types present with variable symptomology including hoarseness, vocal 

fatigue, effortful voice production, change in habitual pitch, reduced vocal range, pain with 

voice use, muscular cramping and neck stiffness.

There is growing recognition that voice production requires whole-body muscular 

engagement. For example, posture related to the spine, shoulders, and hip position can 

impact voice.7,8,9 During speaking tasks, expiratory muscles and passive recoil of the thorax 

act to maintain adequate subglottic pressure for voicing. The sternocleidomastoid, scalene, 

and trapezius muscles are recruited to allow greater control of thoracic contraction during 

singing and complex speech tasks in which loudness and pitch are varied. This permits 

greater regulation of the subglottic pressures required to complete these demanding tasks10. 

Resonance also necessitates intricate coordination of muscles that alter tongue position, 

larynx height, and mouth opening.11 Therefore, muscle imbalances can disrupt any and all 

aspects of the mechanism – respiration, phonation, and articulation/resonance –and produce 

symptoms of MTD.

Treatment of MTD focuses on the rebalancing of subsystems involved in voice production, 

including respiration, phonation, and articulation, ultimately resulting in restoration of 

proper vibratory parameters and improved efficiency of voice production.11, 12 A systematic 

review from the Cochrane Collaboration found behavioral voice therapy – a combination of 

direct and indirect methods – to be an effective treatment for MTD.13 Indirect methods 

include vocal hygiene and voice conservation education. Direct methods use vocal exercises, 

facilitating vocal techniques, and often circumlaryngeal massage to increase efficiency of 

voice production and reduction of extra-laryngeal muscle tension. Manual circumlaryngeal 

massage is used to regulate and restore the balance of intrinsic and extrinsic laryngeal 

musculature during phonation.12 Some have attributed a portion of voice therapy failures to 

insufficient reduction of musculoskeletal tension,14 thereby underscoring the importance of 

manual treatment in this patient population.
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Current treatment for MTD addresses extrinsic laryngeal area muscle tension, despite 

growing recognition implicating both laryngeal and “extralaryngeal musculature” as 

therapeutic targets.12,15 To treat the entire mechanism requires collaboration with 

practitioners adept at treating neck, back, shoulder, and diaphragmatic/abdominal muscular 

tension. In this study, we introduced a manual physical therapy treatment program as an 

adjunct to traditional voice therapy. The aim of this study was to determine patient perceived 

improvement in voice handicap using the Voice Handicap Index (VHI)16 when treated with 

1) voice therapy alone, 2) combined voice and physical therapy, 3) physical therapy alone, 

or 4) incomplete or no treatment.

2.0 MATERIALS AND METHODS

This retrospective cohort study was performed in accordance with the Declaration of 

Helsinki, Good Clinical Practice, and was approved by the Institutional Review Board (IRB 

#131767).

2.1 Patient Database

Patients who presented to our voice clinic had demographic information and selected 

clinical data collected and entered into a secure Research Electronic Database Capture 

System (REDCap) database. 17 Patients completed survey materials at their initial clinic 

visit, follow-up visits, and any unique visits for voice therapy or manual physical therapy. 

Specific components included patient characteristics (e.g. age, gender), type of voice 

disorder (e.g. MTD, nodules), and treatments (e.g. voice therapy, physical therapy, and 

number/dates of visits) and Voice Handicap Index (VHI) scores.16

2.2 Inclusion criteria

For study inclusion, patients must have 1) been diagnosed with MTD by the treating 

laryngologist between 2007 and 2012; 2) had no laryngeal lesions (e.g. polyps, nodules, 

cancer) or neurological voice disorders (e.g. spasmodic dysphonia, tremor, vocal fold 

paresis/paralysis); 3) were ≥18 years of age; and 4) had ≥2 completed VHI scores with an 

initial VHI greater than 10; and 5) had no treatment lapses >90 days. A cut-off of 10 on the 

VHI was considered a conservative “normal” voice score based on a normative study that 

reported a mean VHI of 6.86 (SD 9.88).18 Patients with breaks in treatment >90 days were 

excluded because of the potential need for clinical re-evaluation and/or re-establishment of 

treatment goals. Such a lapse may also imply a cessation of treatment by the patient against 

clinician recommendation. A separate chart review was completed on all patients meeting 

inclusion criteria to validate database integrity and to ensure that all inclusion criteria had 

been met. Psychosomatic and related comorbidities were also collected during chart review; 

specific diagnoses included were fibromyalgia, chronic pain, chronic fatigue, anxiety, and 

depression. These were captured because they often coexist with MTD and can be treatment 

effect modifiers.19,20,21,22

2.3 Treatment Groups

The treating laryngologist recommended voice therapy for patients diagnosed with primary 

MTD.13 Primary MTD was defined as dysphonia in the absence of laryngeal pathology (e.g. 
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laryngeal lesions, neurological laryngeal disorders).6 Adjuvant physical therapy was also 

recommended for MTD patients who were identified to have concomitant increased 

tenderness or tension in the thyrohyoid space, anterior neck, shoulders, and upper back 

identified by digital palpation. Patients’ variably complied with recommendations and self-

selected into 4 pragmatic treatment groups: 1) voice therapy alone (VT), 2) combined voice 

therapy + physical therapy (VT+PT), 3) physical therapy alone (PT), 4) and incomplete or 

no treatment (None).

2.3.1 Voice Therapy—VT was defined as participation in at least 2 sessions of voice 

therapy within a 90-day window. Two visits included an initial voice evaluation consisting 

of baseline measurements and some facilitators and a second treatment session (Table 1). 

Patients continued after the second voice therapy session if still symptomatic or were 

discharged from voice therapy if the patient had achieved treatment goals developed at the 

time of evaluation. Voice therapy was provided by certified and licensed speech-language 

pathologists who exclusively treat voice disorders. Treatment approaches were selected 

based on clinician judgment. Voice therapy techniques had foundations with approaches 

consistent with motivational interviewing23, vocal hygiene, Lessac-Madsen Resonant Voice 

Therapy24, semi-occluded vocal tract25, and circumlaryngeal manipulation.12 Home exercise 

programs were developed with the patient and often audio and/or video recorded to promote 

adherence to recommendations.26 Treatment approaches were employed independent of one 

another or in combinations depending on the needs and learning approach of the individual 

patient, and thus had inherent variability. The retrospective nature of this study coupled with 

individualization of treatment approach prevented standardization within the voice therapy 

sessions. Minor overlap of approaches occurred during voice therapy and physical therapy 

(e.g. circumlaryngeal manipulation).

2.3.2 Physical Therapy—Physical therapy was defined as having had least 8 sessions 

within a 90-day window. Eight sessions were deemed necessary to provide at least one 

treatment session focused on all targeted muscle areas (Table 2). Physical therapy was 

provided by physical therapists that had completed a training course in manual treatment 

specific to voice disorders by one of the authors. Physical therapy consisted of a systematic 

approach of manual therapy, education, and therapeutic exercises to address posture, muscle 

imbalances of the anterior neck, cervical range of motion, and symptoms of stress. Manual 

physical therapy techniques consist of a combination of joint mobilizations, passive range of 

motion, contract-relax stretches and myofascial release. It is speculated that muscular 

restrictions occur when connective tissue remodels in response to tension and stress. Thus, 

the therapeutic goal of this program was to decrease such restrictions within muscle groups 

and surrounding structures to improve function.

2.3.3 Other Treatment Groups—Patients treated with combined VT + PT were required 

to complete both within a 90-day window. Patients that did not participate in voice therapy 

or physical therapy, or had incomplete therapy defined as <2 voice therapy sessions within a 

90-day window and/or <8 physical therapy sessions were categorized as “incomplete or no 

treatment” (None).
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2.4 Statistical Analysis

VHI total score was the primary outcome measure used to compare treatment response 

between groups. Severity of voice disorder was judged based on initial VHI score, with 10–

39 considered “mild”, 40–59 “moderate” and 60–120 “severe”.16 For analysis, severity was 

dichotomized into “mild” (i.e. VHI 10 – 39) and “moderate/severe” (i.e. VHI 40 – 120), as 

patients with a mild VHI score may not reach a clinically significant change given low 

baseline score. Median change in VHI score was selected as the primary outcome measure. 

Median was chosen to measure central tendency since it is more stable than mean in small 

samples with potential outliers. Change in VHI scores was used to measure the magnitude of 

voice handicap improvement or decrement. Statistical analyses were performed using chi-

square and Kruskal-Wallis tests where appropriate. A secondary analysis evaluated the 

effect of having a psychosomatic comorbidity on treatment outcomes. All statistical analyses 

were performed in STATA MP version 12 (StataCorp, College Station, TX).

3.0 RESULTS

The categorization of patients included and excluded from this study is shown in Figure 1. 

In total, the 153 patients who met inclusion criteria had a median age of 48 years 

[Interquartile Range (IQR) 40–59] and 68% were female. Approximately 30% of patients 

had pre-existing psychosomatic or psychological comorbidities including anxiety (13.7%), 

depression (12.4%), fibromyalgia (8%), chronic pain (5.9%), and/or chronic fatigue (1.3%), 

as documented in their medical record.

Patients with MTD treated with the four different approaches were similar in relation to age, 

gender, tobacco use, incidence of depression, chronic pain, and anxiety, treatment duration, 

and the proportion of individuals with “moderate and severe” baseline VHI scores (Table 3). 

The median number of visits differed significantly by treatment approach (VT 3 [IQR 2 – 4], 

VT + PT 16.5 [IQR 13.5 – 18.5], PT 13.5 [IQR 11.5 – 15], and none 0 [IQR 0 – 0]; 

Chi2=109.5, p=0.0001).

3.1 VHI Outcomes

Overall, there was median 5-point (IQR 4 – 18) improvement of VHI regardless of treatment 

approach. When stratified, median VHI improvements were 10 (IQR 2 – 18), 8 (IQR −3.5 – 

23.5), 10 (IQR −2.5 – 24), and 2 (IQR −7.5 – 13) for VT, VT+PT, PT, and none, 

respectively (Figure 2). However, only those treated with VT had significantly greater 

improvement than those with no treatment (Chi2=5.50, p=0.02). Patients presenting with 

mild dysphonia had 2-point VHI improvement (IQR −6 – 10) compared to 9- (IQR −2 – 25) 

among those with moderate to severe dysphonia (Chi2=10.6, p=0.001) (Figure 3).

Moreover, those with mild dysphonia showed no statistical difference in post-treatment VHI 

improvement regardless of treatment approach (VT 3.5 [IQR −2 – 17]; VT+PT −3 [IQR −5 

– 9]; PT 6.5 [IQR −15.5 –15.5]; None 0.5 [IQR −9 – 6.5]; Chi2=3.13, p=0.37) (Figure 4). 

Patients with moderate to severe dysphonia treated with VT, VT+PT, PT, and none had 10- 

(IQR 2 – 18), 8- (IQR −3.5 – 23.5), 10- (IQR −2.5 – 24), and 2-point (IQR −7.5 – 13) post-

treatment improvement in VHI. There was significant improvement in VHI between patients 

treated with VT compared to no treatment (median 10 vs. 2; Chi2=5.50, p=0.02; Figure 5). 
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No difference in voice handicap was observed between those treated with VT, VT+PT, and 

PT (Chi2=0.012, p=0.99). Greater, but non-significant improvement existed for moderate to 

severely dysphonic patient treated with all approaches compared to none [VT 17 vs. none 5 

(p=0.07); VT+PT 22 vs. 5 (p=0.06); PT 24 vs. 5 (p=0.06)]. In secondary analysis, median 

presenting VHI scores were similar whether or not patients had psychosomatic or 

psychological comorbidities (absent 25 [IQR 18 – 32] vs. present 25.5 (IQR 22 – 30); 

p=0.93). Moreover, presence of these comorbidities did not have a differential affect on VHI 

improvement (absent 4 [IQR −5 – 17] vs. present 7 [IQR −4 – 22]; p=0.39).

4.0 DISCUSSION

This study found that patients with muscle tension dysphonia (MTD) treated with voice 

therapy, combined voice and physical therapy, or physical therapy alone had similar 

magnitude improvement in VHI score. However, only those treated with voice therapy 

showed statistically greater improvement when compared to no treatment. While this finding 

was largely anticipated based on prior studies,27,28 less expected was the strong trend toward 

VHI improvement among patients treated with the physical therapy regimen alone.

The decision to add adjunctive physical therapy to standard of care voice therapy was made 

for MTD patients with concomitant thyrohyoid space tenderness, strap muscle recruitment, 

base of tongue tightness, and/or neck tightness or tenderness. Physical therapy was not 

recommended as a monolithic treatment approach during the period studied. Instead, some 

patients who had combined voice and physical therapy recommended opted for physical 

therapy alone for varying reasons (e.g. insurance, time commitment). Clearly, treating MTD 

with physical therapy alone is unconventional, but the retrospective pragmatic study design 

allowed us to compare it to standard-of-care voice therapy and to combined voice and 

physical therapy, and no treatment. Somewhat surprisingly, physical therapy alone showed 

VHI improvement on par with voice therapy. Lack of a demonstrable statistical difference 

from no treatment is likely the byproduct of the small sample size and insufficient power. 

Nonetheless, this finding provides impetus for further evaluation of physical therapy as a 

potential adjunct in the MTD treatment armamentarium.

Several plausible explanations for the apparent effect of physical therapy exist, but perhaps 

the most probable is that some patients have dysphonia arising from muscle tension that 

extends beyond the intrinsic and extrinsic laryngeal musculature. Previously, it has been 

proposed that a proportion of voice therapy failures in MTD patients relate to inadequate 

reduction of muscle tension.14 This is speculative since identifying the role and degree that 

muscle tension contributes to dysphonia in difficult to objectively measure. Several studies 

propose that extra-laryngeal muscle tension is an unlikely contributor to dysphonia if 

patients are nonresponsive to circumlaryngeal massage.5,12 In this regard, circumlaryngeal 

massage is being used as a diagnostic tool as well as a therapeutic approach. However, based 

on our preliminary data, abandonment of manual therapy in the clinical setting if 

circumlaryngeal massage is not immediately effective may be premature especially if extra-

laryngeal components of the voicing mechanism (e.g. neck, back, shoulders, diaphragm 

musculature) are contributing to vocal dysfunction. In essence, determining the etiology of 

dysphonia and contribution of muscle tension based on circumlaryngeal massage may be too 
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simplistic. Importantly, circumlaryngeal massage and manual therapy practiced by physical 

therapists (and others) have similar foundational underpinnings, but the latter addresses 

muscular areas that may be overlooked or completely treated and can confound voice 

therapy results. The treating clinician (e.g. physician or speech language pathologist) should 

consider all extra-laryngeal components of the voicing mechanism and take care not to 

prematurely abandon strategies that reduce musculoskeletal tension.

It remains uncertain whether MTD promotes or is the consequence of extra-laryngeal 

muscle tension. A window into this relationship is the finding that a high percentage of our 

patients (30%) had concomitant fibromyalgia, chronic pain, chronic fatigue, anxiety and/or 

depression. These conditions have been posited to mitigate therapy effectiveness. This 

assertion is supported by prior studies that have found dysphonia in this population to be 

refractory to standard of care voice therapy19,20,21. In our cohort, patients with fibromyalgia, 

chronic pain, anxiety and/or depression had similar baseline VHI scores and demonstrated 

no difference in post-treatment VHI improvement when compared to patients who do not 

carry these diagnoses. Interestingly, a disproportionate number of these patients participated 

in physical therapy alone (Table 3), highlighting the need for further studies investigating 

treatment efficacy in complex patient populations.

That the voice improvement in MTD patients treated with physical therapy alone or in 

combination with voice therapy is of similar magnitude as those treated with standard of 

care voice therapy is intriguing, but were not significantly better than no treatment. While 

these results are necessarily preliminary, there is an apparent effect and it is suggested that 

the treatment of muscle tension outside the narrow focus on the intrinsic and extrinsic 

laryngeal musculature deserves further study.

Use of retrospective data has inherent limitations. Specific treatment recommendations and 

physician decision-making impose a selection bias, as patients with concomitant neck pain 

were disproportionately referred for physical therapy. Patient self-selection of treatment may 

also contribute bias. For example, patients with fibromyalgia may opt for manual therapy 

because they have somatic complaints. Sample size limitations obviated the ability to 

meaningfully analyze this subpopulation. Finally, we were only able to analyze those 

patients who had adequate available VHI data captured in the database. In fact, lack of 

follow-up VHI data was the primary reason for exclusion from the study as demonstrated in 

Figure 1. This does not necessarily mean that these patients did not follow-up, but rather that 

they did not complete the VHI survey at their visit. Generalizability could be reduced if 

patients who completed the surveys were systematically different from those who did not. 

While possible, this seems unlikely. Despite recognized limitations, ours is among the first 

studies to show that a manual physical therapy treatment regimen encompassing a full-body 

approach may prove to be effective adjunctive to or, in select circumstances, a stand alone 

treatment for muscle tension dysphonia.

5. 0 CONCLUSION

Muscle tension dysphonia is arguably the most common voice disorder seen at tertiary voice 

centers and its treatment, to date, has largely focused on direct and indirect behavioral voice 
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therapy treatment. Voice therapy is an efficacious treatment for this disease entity and has 

been strengthened with inclusion of circumlaryngeal massage. The focus on massage has 

spurned consideration for a more holistic manual therapy approach to the entire voicing 

mechanism including the neck, back, shoulders, diaphragm and abdomen. We provide 

preliminary data, albeit not statistically significant, that suggest manual physical therapy 

techniques may have a role in a subset of patients with MTD and that it should be 

considered in treatment planning as part of the voice clinician’s armamentarium. Future 

comparative effectiveness studies are needed to prove effectiveness and to better refine 

indications for its use.
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Figure 1. 
Inclusion/Exclusion Criteria
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Figure 2. 
Overall Median Improvement in Voice Handicap Index Score by Treatment Group 

(VT=Voice therapy; VT+PT=Voice therapy and physical therapy; PT=Physical Therapy)
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Figure 3. 
Overall Median Improvement in Voice Handicap Index Score by Baseline Severity Voice 

Handicap Index Score
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Figure 4. 
Median Voice Handicap Index Improvement with Mild Baseline (VT= Voice therapy; VT

+PT=Voice therapy and physical therapy; PT=Physical Therapy)
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Figure 5. 
Median Voice Handicap Index Improvement with Moderate-Severe Baseline (VT= Voice 

therapy; VT+PT=Voice therapy and physical therapy; PT=Physical Therapy)
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Table 1

Program of Voice Therapy Interventions by Session.

Topics Major Content and Activities Muscle group

Session 1: Evaluation Program purpose
Establish home exercise program
Relaxation techniques
Circumlaryngeal massage
Cervical stretches
Ergonomics
Posture

Session 2 Review home exercise program
Supplemental techniques
Ergonomics
Posture

Sternocleidomastoid m.
Scalene m.

Session 3 Neck and chest extensions
Shoulder rotations
Trunk Rotations

Suprahyoid m.
Infrahyoid m.

Session 4 Review home exercise program
Supplemental techniques
Pectoralis stretches

Chest m.

Session 5 Self-releases
Independent Exercises

Posterior cervical m.

Session 6 Tongue stretches
Temporomandibular joint stretches

Temporomandibular joint
Masseter m.

Session 7 Muscle imbalances in scapula and core Suprahyoid m.
.Infrahyoid m.

Session 8 Stress management education Psoas m.

Session 9 Review home exercise program
Discharge planning
Additional referrals

Thyroid releases
Hyoid releases

Session 10 Scar management
Lower extremity stretching

Thyroid releases
Hyoid Releases
Scar tissue releases (PRN)

Sessions 11 – 18 Review home exercise program
Additional individualized exercises

Cervical traction
Occipital traction
Temporomandibular joint techniques
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