
TaggedH1Myofascial Release Effects in Teachers’ Posture, Muscle
Tension and Voice Quality: A Randomized Controlled Trial TaggedEnd

TaggedP*,†Ricardo Cardoso, *,†,║Rute F. Meneses, *,‡,§Jos�e Lumini-Oliveira, and *,¶Pedro Pestana, *yz║Porto, and {Esposende,
Portugal, and xPorto TaggedEnd

TaggedPSummary: Objective. Myofascial release (MFR) comprises a set of manual therapeutic techniques applied to
TaggedEndAccep
TaggedEndTaggedEndFrom

of Consc
- Resear
Portugal
TaggedEnd║Longev
Portugal
TaggedEndAddre

FEL - R
Rua Del
TaggedEndJourna
TaggedEnd0892-1
TaggedEnd© 202
TaggedEndhttps:/
many conditions, but specific evidence concerning its effects on body posture, muscle tension and voice has been
lacking. Thus, the aim of this study was to verify the effects of MFR in teachers’ posture, muscular tension and
voice quality.
Study Design. Randomized controlled trial − crossover.
Methods. Twenty-four teachers, after completing a Sociodemographic and Clinical Questionnaire and provid-
ing written informed consent, were randomly distributed into two groups designated Group 1 (G1; n = 12;
received MFR first) and Group 2 (G2; n = 12; belong to control group first). All participants received treatment
and were into control group, since, after a 14 day period, procedures were switched between groups. Photogram-
metry, muscle tension assessed through palpation, algometry, aerodynamic assessment of voice, acoustic and
auditory-perceptual analysis of voice were performed before and after interventions.
Results. Regarding voice, statistically significant differences were found when intervention was applied to both
groups for maximum phonation time (MPT) (G1 P = 0.019; G2 P = 0.004). The acoustic variables did not differ.
Concerning the auditory-perceptual analysis of voice statistically significant differences were found when intervention
was applied in both groups for Grade in G2 (P = 0.046) and for Roughness in G1 (P = 0.025). Regarding the photo-
grammetry assessment statistically significant differences were found when intervention was applied to both groups
in many parameters while as control group they did not. Concerning the algometry and muscle tension assessed
through palpation statistically significant differences were found when intervention was applied in all muscles.
Conclusions. Findings indicated that MFR seems to be an effective therapy in improving MPT, two subscales
(Grade and Roughness) of the GRABASH scale, muscle tension assessed through palpation and algometry.
Regarding photogrammetry, MFR had an immediately effect in improvement of the posture, especially related
with head.TaggedEnd
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TAGGEDH1INTRODUCTION TAGGEDEND
TaggedPThe prevalence of voice disorders among the general popula-
tion is 6% to 15%. However, when teachers are considered,
these values increase to 20% to 50%, reaching up to 80%.1,2

Subjects using their voice as a professional instrument are
more prone to voice disorders, those which are induced by
professional use are more likely to be chronic and may
increase work absence.3,4 Factors correlated with voice disor-
ders in teachers are the gender (women are more frequently
affected), the age between 40 and 59 years, to have a family
history of voice disorders5 and to have job stress where highly
stressed teachers more often present voice disorders.6TaggedEnd

TaggedPWith rare exceptions, teachers do professional vocal use
without any previous preparation, ignoring healthy vocal
habits and acting under unfavorable environmental
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conditions, which causes an intense effort. Teachers often
work in large rooms, under excessive internal and external
environmental noises, and have to constantly speak with
strong vocal intensity.7 Also, they have to deal with varia-
bles that are beyond their control, such as improper envi-
ronmental conditions, lack of educational resources, and
the constant risk of developing voice disorders due to expo-
sure or close contact with children who frequently develop
upper respiratory infections.8 TaggedEnd

TaggedPOptimal postural alignment is necessary because it can
help to harmonize muscle tension, which itself can cause
postural changes. Also, muscle tension and dysphonia may
influence each other. Muscle tension may cause dysphonia
and, on the contrary, to be a result of dysphonia as subjects
increasingly add muscle effort trying to make their voices
work.9,10 TaggedEnd

TaggedPHyperfunctional dysphonia is related to excessive tension
of the muscles not only of the pharynx, larynx, face and neck
but often of the thorax and abdominal walls. In this way, the
subjects with hyperfunctional dysphonia are prone to affect
the muscular-fascial-ligamentous system and can change the
posture of the whole body. In patients with muscle tension
dysphonia, an altered tension of the extrinsic laryngeal mus-
culature results in a changed position of the larynx in the
neck (a mostly higher position) and a disturbed inclination of
the cartilaginous structures of the larynx (hyoid, thyroid,
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cricoid, and arytenoid) that immediately affects the intrinsic
laryngeal musculature. Tension of the vocal folds is altered,
and the voice becomes disturbed. 9,11,12TaggedEnd

TaggedPMyofascial dysfunction can be described as an anomaly
or lack of a correct stabilizing response of the fascial system
which can overload all segments of the fascial system and
alter the functioning of the body structure. In addition, a
lack of coordination (temporary or definitive) of movements
at all levels and body segments is created.13 Fascia is a sheet
of connective tissue, beneath the skin that attaches, encloses,
stabilizes and separates muscles and other internal organs,
and has a key role to play in musculoskeletal dynamics: its
ability to spontaneously adapt and adjust to strain or stretch
makes it as an active contributor to stability and mobility.14

In fact some authors suggest the existence of a fasciotome
that includes the portion of deep fascia supplied by the same
nerve root as the corresponding dermatome but organized
according to force lines to emphasize the main directions of
movement and with a crucial role in proprioception.15 TaggedEnd

TaggedPMyofascial release (MFR) comprises a set of manual
therapeutic techniques that promotes the release of fascial
restraints to restore maximal functionality to the body.16-19

The MFR is different from circumlaryngeal manual therapy
and manual laryngeal reposturing. Usually, it involves sus-
tained and slow pressure of about 120 to 300 seconds in the
fascia layers either directly or indirectly. In direct techniques
fingers or knuckles, elbow or other instruments are used to
slowly sink into the fascia, applying tension, or stretch the
fascia, to release a restricted fascial tissue, while the indirect
techniques include stretching until the motion becomes less
limited, with the hands being placed in the direction of
restriction and held in the same position until the fascia is
released.16,17,20 These techniques promote vasodilation and
muscle relaxation, with the main results being an increased
range of motion, decreased pain and restored tensegrity, tis-
sue length, resulting in optimization of tissue function.16,19

The fascia is located immediately before the motor barrier
and as soon as it is reached, light pressure is applied to
lengthen the restriction area.21 This concept initially had
more attention through manual therapies and there are cur-
rently several methods of fascial release.22 This release of
the restriction takes place due to the viscoelastic properties
(the continuous technique individually requests the collagen
strands), plastic (if the elongation is maintained in time the
collagen that is in the tissues deforms) and piezoelectric,
that is, the continuous movement of the liquid element
that travels in the fascia maintains the proper electrical
charge to maintain the adjacent tissue homeostasis.23 Since
fascia is a continuous tissue in our body, a restriction of it
in one area can cause stress and dysfunction in other
regions. The MFR can then decrease or eliminate the
restrictions being reported as effective in relieving pain and
relaxing tissues.24,25TaggedEnd

TaggedPHowever, specific evidence concerning the MFR effects
on body posture, muscle tension and voice has been lacking.
Thus, the aim of this study was to verify the effects of MFR
in teachers’ posture, muscular tension and voice quality. TaggedEnd
TAGGEDH1MATERIALS AND METHODS TAGGEDEND

TaggedH2Ethics statement TaggedEnd
TaggedPInitially the project protocol was submitted to the approval
of the Ethics Committee of the UFP's University Hospital.
During the first face-to-face contact with each participant,
signed informed consent was obtained following the World
Medical Association Declaration of Helsinki (Ethical Prin-
ciples for Medical Research Involving Human Subjects),
ensuring the anonymity and confidentiality of the data and
that it would not be used for purposes other than this
research. Participants were also informed that, if they
wished, they could cease their participation in the study at
any time without any consequences for themselves. TaggedEnd
TaggedH2Sample selection TaggedEnd
TaggedPAfter obtaining the necessary authorizations to carry out the
study in the UFP's University Hospital, the directors of the
school groups of S~ao Pedro da Cova and Rio Tinto were
contacted by telephone to inform them about the nature,
objectives, procedures and period of the study. TaggedEnd

TaggedPSubsequently, an email was sent to those directors with a
cover letter and information about the study and to all
teachers to recruit volunteers. Teachers who were on leave
or had retired were excluded. After each teacher confirmed
his/her participation via email, the day of the assessment in
the Physical Medicine and Rehabilitation Service of the
UFP's University Hospital was scheduled. TaggedEnd

TaggedPAfter the data collection period, a new email was sent to
thank the interest of the teachers and their participation in
the study. The final results of the study were also disclosed
to teachers this way. The collected data was archived sepa-
rately and, following the Ethics Committee instruction will
be deleted when no longer serves for any research purpose. TaggedEnd
TaggedH2Subjects TaggedEnd
TaggedPThe convenience sample consisted of 24 teachers of both
genders, between 27 and 60 years of age who signed an
informed consent form. To standardize the sample regard-
ing the vocal load, only participants who were teaching full-
time were included.25 The participants had no knowledge of
how MFR would be conducted. TaggedEnd

TaggedPThe exclusion criteria were: to have hearing loss26; to
have undergone voice therapy or lessons for voice enhance-
ment in the last six months26; to have neurological diseases;
to have been under pharmacological treatment for the last
purpose; to have history of oncological pathology; to have
dermatological lesions; to be tracheostomized or laryngecto-
mized; to have extensive scar of any origin (surgery, radio-
therapy, trauma) in the anterior region of the cervical and
soft tissues surrounding the larynx.12 TaggedEnd
TaggedH2Experimental procedure TaggedEnd
TaggedPParticipants completed a Sociodemographic and Clinical
Questionnaire, to characterize the sample and identify possi-
ble exclusion criteria. The Sociodemographic and Clinical
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Questionnaire included: personal data (10 items), vocal hab-
its (7 items), personal habits (5 items) and clinical back-
ground (2 items). The data collection was done in a room of
the Physical Medicine and Rehabilitation Service of the
UFP's University Hospital, in a calm environment, illumi-
nated with soft white light and at a temperature between
20°C and 23°C. All the assessments were done within three
months and took place in the afternoon, between 15:00 and
19:00 hours, to standardize their schedules. TaggedEnd

TaggedPAfter completing the Sociodemographic and Clinical
Questionnaire, the subjects were randomly assigned into
two groups designated Group 1 (G1; n = 12) (received
MFR first) and Group 2 (G2; n = 12) (belong to control
group first) using the softwarewww.graphpad.com/quick
cals. All participants received treatment, since, after a 14-
day period27, procedures were switched between groups:
participants who underwent MFR on the first day were sub-
jected to control and vice versa. Each participant was
assigned an odd number (who started in G1) or even (who
started in G2).TaggedEnd

TaggedPAfter the randomization, participants were assessed to
establish a baseline [Time 0 (T0)] in 6 separate main out-
come variables: Photogrammetry, muscle tension assessed
through palpation, algometry, aerodynamic assessment of
voice, acoustic and auditory-perceptual analysis of voice.
After the intervention or control, was carried out the sec-
ond evaluation [Time 1 (T1)], which consisted in the same
outcome measures. In this phase, a 14-day wash-out
period was performed where procedures were switched
between groups and, after that, was performed the third
assessment [Time 2 (T2)]. After the intervention or con-
trol, was carried out the fourth assessment [Time 3 (T3)].
The outcome measures used in T2 and T3 were the same
as in T0 (Figure 1). TaggedEnd

TaggedPInitially, each individual was evaluated for their anthro-
pometric composition, using a stadiometer (Seca Medical
Scales and Measuring Systems, UK) to record their height
and a scale (Seca Medical Scales and Measuring Systems,
UK) to measure their weight. TaggedEnd

TaggedPThe following evaluation parameters were collected by an
experienced physiotherapist investigator, using a blinded
approach and trained for the purpose. The average time to
assess each participant was 60 minutes. TaggedEnd
TaggedEnd TaggedFigure
FIGURE 1. Experim
TaggedH2Voice assessment TaggedEnd
TaggedPThe voice assessments were performed in an acoustically
isolated room in the hospital, respecting the maximum
threshold of 45dB ambient noise that was measured by the
application of an Android smartphone, Sound Meter
3.5.0.28,29. TaggedEnd

TaggedPThe participants produced the sustained vowel /a/. They
were asked to stand with their backs straight, and with their
head forming perpendicular to the line of the shoulders.
This allowed better control under the respiratory system,
better postural control, approximation to the habitual use
of the voice and defined aerodynamic characteristics ideal
for voice production.30-33TaggedEnd

TaggedPThe microphone was held by the participant�s hand, posi-
tioned at an angle of 90 cm and 20 cm away from the
mouth.30,34-37 TaggedEnd

TaggedPThe vowel / a / was recorded in the habitual pitch and
loudness. The vowel was sustained as long as participants
were able − the task was then repeated three times.32,38 The
recording of sustained vowels is very useful since it allows
the sound to be analyzed without alterations derived from
the articulation of the words, thus remaining in its most sta-
ble and clear form. TaggedEnd

TaggedPThe vowel / a / was chosen because when acoustic analysis
of vowels is performed, it tends to be the most affected
among all vowels39 and, as described by Behlau (2001),30 is
the best vowel for verifying variations in frequency and
intensity. TaggedEnd

TaggedPThe maximum phonation time, an aerodynamic variable
that indicates the voice's efficiency, was also assessed. This
evaluation consisted in measuring, in seconds, the maxi-
mum phonation time of the vowel /a/ during exhalation.
The assessment was repeated three times and the average
was considered.40,41 TaggedEnd

TaggedPThe acquisition and analysis of the acoustic signal was
done with the opensource software PRAAT version 6.0.35
with a single channel, 16 bits resolution and a sampling rate
of 44,100 Hz.33,36,42 The recording was done with the
dynamic microphone Shure SM58, through the digital inter-
face Behringer FCA 1616 connected to the HP Pavilion
beatsaudio computer.43 TaggedEnd

TaggedPThe studied variables for acoustic analysis were: funda-
mental frequency (F0), standard deviation fundamental
ent flow-chart. TaggedEnd
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frequency (F0SD), Jitter, Shimmer and Harmonic-to-Noise
Ratio (HNR).32,33,41,44,45 These variables were chosen
because they provide information on vocal signal modifica-
tions that reflect physiological changes in the vocal folds.32

The F0 was chosen because it is “the natural result of vocal
fold length” and its aerodynamic characteristics in the inter-
action with subglottic pressure.30 The Jitter indicates “the
variability of F0 in the short term by measuring the differen-
ces between neighboring glottic cycles”.30 The Shimmer
indicates “the variability of the amplitude of the sound
wave in the short term”.30 As for HNR, it is an indicator
capable of expressing the “vocal fold signal contrast with
the irregular signal of the folds and vocal tract, offering an
index that relates the harmonic component versus the noise
component of the acoustic wave”.30 The auditory-percep-
tual analysis of the voice was performed by three experi-
enced voice therapists (over five years of experience) who
listened to the voice recordings in a blind and random man-
ner.27,33 The three clinicians were asked to listen carefully to
all the voice samples successively. Each voice sample was
played, and the clinicians were asked to complete perceptual
evaluation of the subjects’ vocal quality on the Grade,
Roughness, Breathiness, Astheny, Strain, Harshness
(GRBASH) subscales using a four-point scale: (1) 0 = normal,
(2) 1 = mild deviance, (3) 2 = moderate deviance, and (4)
3 = severe deviance. Afterwards the mean values of each sub-
scale of GRBASH was calculated based on the three clini-
cians’ perceptual evaluation.41,44,46 In order to adapt the
GRBAS, Nemr and Lehn (2010).47included the term harsh-
ness -H to the original scale, giving rise to the GRBASH
scale, with the aim of adapting the perceptive assessment of
voice to the voices concomitant to a partial laryngectomy,
with harshness being a perceptual parameter evident in these
cases. The GRBASH scale maintains the remaining parame-
ters originally proposed by the GRBAS scale.TaggedEnd
TaggedH2Photogrammetry TaggedEnd
TaggedPThe photogrammetry was assessed by following the recom-
mendations of the postural evaluation software (SAPO). A
plumb line (Rubi) attached to the ceiling was used, with two
strips of neuromuscular bands (Sportex) spaced 50 cm from
each other, glued on the wire for later calibration of the
image. The participant was positioned in such a way that
the plumb line would lie in the same plane perpendicular to
the axis of the digital camera (CANON -S40, with a resolu-
tion of 4.1 megapixels, 3.0 x zoom)32,48,49 that was placed
on a support camera tripod (Cullmann primax 350) leveled
to 1 meter from the ground, and the participant was at a dis-
tance of 3 meters, so as to allow their correct visualization
from head to toe.32,48,49TaggedEnd

TaggedPIn a first phase, the points were marked, using the surface
anatomy and palpation, according to the SAPO protocol.
The following points were referenced with orange colored
stickers49: TaggedEnd

TaggedPAnterior view: Tragus of the right ear2 and tragus of the
left ear3; right acromion5 and left acromion6; right antero-
superior iliac spine12 and left iliac spine13; greater trochanter
of the right14 and left15 femur; joint line of right16 and left
knee19; medial point of the right17 and left20 kneecap; tuber-
osity of the right18 and left21 tibia; right22 and left25 lateral
malleolus and right23 and left26 medial malleolus. TaggedEnd

TaggedPSide view: Ear tragus2; acromion5; spinous process C78;
anterosuperior iliac spine21; posterior superior iliac spine22;
greater trochanter of the femur23; medial articular line of
the knee24; lateral malleolus30; and the point between the
head of the second and third metatarsals.31 TaggedEnd

TaggedPSubsequently, the participants were instructed to stand in
orthostatic position on the green card (Staples). Four photo-
graphs were taken for each participant: anterior view, right
lateral view, left lateral view and posterior view, after the
anatomical points marking32,48,49 In an attempt to minimize
the error, the photographs were carried out by the same
investigator.49 TaggedEnd
TaggedH2Muscle tension assessment through palpation TaggedEnd
TaggedPFor muscle tension through palpation, the Lieberman
method, which consists of a graduation system of four mus-
cle groups surrounding the larynx,50 was used. Graduation
varies from 0 to 3, with 0 indicating normal tonus, 1 for
mild muscle tension, 2 for moderate tension and 3 for severe
muscular tension.12 The palpated muscle groups were the
suprahyoids, thyrohyoids, cricothyroid and pharyngolar-
yngeal muscles. The evaluation was performed with the par-
ticipants lying in the supine position. TaggedEnd
TaggedH2Algometry TaggedEnd
TaggedPIn algometry, the pressure pain threshold was evaluated
using an algometer (Wagner Fdix, USA) at the same points
of the muscle tension assessment through palpation and in
the same position. Trapezius, diaphragm, suboccipital
muscles51 and scalenes were also assessed in algometry, in
supine position.52 The average of 3 measurements was col-
lected. Participants were instructed to say "yes" when the
pressure became uncomfortable in each assessment, averag-
ing three measurements.51 TaggedEnd
TaggedH2Intervention TaggedEnd
TaggedPAfter the baseline assessment, the participants received the
treatment according to the group to which they belong. The
participants of the G2 kept resting for 20 minutes on a mas-
sage table (Posturarte Olympic), in supine, without inclina-
tion; during that period their breathing was controlled by a
digital metronome - an Android smartphone application
(Metronome Beats 4.5.0) to maintain 15 cycles per minute
(2: 2).53 TaggedEnd

TaggedPAt G1, participants received MFR treatment in four dis-
tinct body areas according to the procedures described by
Pilat (2003)14: TaggedEnd

TaggedPDiaphragm - participants remained seated while the ther-
apist stood behind the patient and leaned against the patient
with a cushion between them. The patient should be relaxed
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and slightly flexed in order to relax the abdominals while the
therapist placed both hands under the rib cage, lateral to the
xiphoid process of the sternum. The therapist then per-
formed a slide from the center outward using the pulp of the
fingers. At the end of the movement, the patient breathed
deeply and took a more upright position. Three replicates
were performed. TaggedEnd
TaggedPInduction of the suprahyoid and infrahyoid fascia TaggedEnd
TaggedPInfrahyoid fascia - with the patient in the supine position,
the therapist crossed the hands, one on the upper part of the
thorax and other above the clavicle and below the hyoid
bone, holding it between the thumb and indicator. The first
hand exerted a gentle caudal traction and the second per-
formed a cephalic traction. The pressure was three-dimen-
sional and was applied for 3 to 5 minutes, until release
occurred. TaggedEnd

TaggedPSupra-hyoid fascia - The therapist placed the lower hand
below the hyoid bone, holding it between the thumb and
forefinger. The index, middle and ring fingertips of the
upper hand were placed in the inframandibular area. The
lower hand exerted caudal traction and superior cephalic
traction. The pressure was gentle and applied for 3 to 5
minutes until liberation was achieved. TaggedEnd

TaggedPOblique elongation of the cervical fascia - With the
patient in the supine position, the therapist supported the
patient's head with one hand in a position of flexion, inclina-
tion and external rotation. The second hand was placed
firmly on the patient's shoulder, making a caudal pressure. TaggedEnd

TaggedPSuboccipital induction - With the patient lying in the
supine position, the therapist placed the hands together
(palm of the hand facing the patient's head and with flexion
of the fingers in order to press with the index, middle and
annular fingers of each hand over the base of the skull)
under the patient's head. This pressure was maintained
(without reducing pressure and causing pain to the patient)
for a few minutes until fascia release. TaggedEnd

TaggedPDepending on the direction and degree of restriction, the
release movement may occur in either direction. The thera-
pist was aware of changes in the location, direction, range
and speed of movements. TaggedEnd

TaggedPThe intervention was performed by a professional special-
ized in physiotherapy and osteopathy with seven years of
TaggedEnd TABLE 1.
Comparison Between the Groups in Terms of Biometric Charac

Variables Group 1

n 12

Gender (F) 9

Age (years) 42.50 § 10.08

Weight (kg) 67.42 § 13.81

Height (cm) 164.50 § 7.63

Body mass index (kg/m2) 24.81 § 4.24
experience. After the intervention, all participants were
assessed again in the same way and with the same baseline
parameters. TaggedEnd
TaggedH2Statistical analysesTaggedEnd
TaggedPThe data was analyzed with IBM SPSS Statistics 25. The
Shapiro-Wilks test was used for assessment of normality
and the Levene�s test for the homogeneity of variance. The
independent Student�s t-test was applied to characterize the
sample. As both normality and variance homogeneity of
variances were not secured for all variables, therefore non-
parametric tests were used. For intragroup comparison
were used Friedman test and Wilcoxon's T-test while to
intergroup comparison MannWhitney's U-test was used.
The Intraclass Correlation Coefficients was applied to eval-
uate the inter-rater reliability between the three raters of
auditory-perceptual analysis of voice through GRBASH
scale and the intra-rater reliability in photogrammetry. A P
value equal or lower than 0.05 was considered significant. TaggedEnd
TAGGEDH1RESULTS TAGGEDEND
TaggedPThe biometric characteristics of the sample variables are
summarized in Table 1, for both groups. No difference was
found between both study groups considering age, weight,
height, and body mass index. TaggedEnd

TaggedPAt baseline there were no statistically significant differen-
ces for the aerodynamic voice assessment, acoustic and
auditory-perceptual analysis of voice, photogrammetry,
muscle tension through palpation and algometry, with p
values above 0.05 meaning there was homogeneity between
the groups at T0.TaggedEnd

TaggedPFor the aerodynamic assessment of voice statistically sig-
nificant differences were found when intervention was
applied in both groups for MPT (G1 P = 0.019; G2
P = 0.004). In a group by group analysis in the different
moments were not found significant differences between
groups at any moment. The acoustic analysis of voice
parameters did not differ (Table 2). TaggedEnd

TaggedPConcerning the auditory-perceptual analysis of voice sta-
tistically significant differences were found when interven-
tion was applied in both groups for Grade in G2 (P = 0.046)
and for Roughness in G1 (P = 0.025). In a group by group
teristics

Group 2 P Between Groups

12

9

38.67 § 8.01 0.314

69.08 § 12.50 0.760

165.83 § 7.98 0.680

25.04 § 3.66 0.888



TaggedEnd TABLE 2.
Differences Within and Between the Groups in the Different Moments in Aerodynamic, Acoustic and Auditory-Perceptua nalysis of Voice

Variables T0 T1 P# T2 T3 P#

Median Interquartile

Range

Median Interquartile

Range

Median Interquartil

Range

Median Interquartile

Range

Aerodynamic

assessment

MPT (s) G1 16.40 5.65 17.22 5.20 0.019* 16.40 5.48 16.56 5.42 1.000

G2 15.25 8.20 15.13 8.00 0.937 15.24 8.25 16.84 7.74 0.004*

P† P < 0.488 P < 0.204 P < 0.564 P < 0.854

Acoustic

assessment

F0 (Hz) G1 188.86 72.94 189.69 72.75 0.239 188.68 72.62 191.09 73.83 0.060

G2 178.84 81.07 179.29 82.33 0.158 177.74 79.25 179.44 81.85 0.308

P† P < 0.686 P < 0.686 P < 0.603 P < 0.686

F0SD (Hz) G1 1.57 0.69 1.57 0.75 0.480 1.58 0.65 1.59 0.71 0.814

G2 1.41 0.85 1.40 0.89 0.272 1.39 0.85 1.36 0.89 0.875

P† P < 0.686 P < 0.453 P < 0.488 P < 0.488

Jitter (%) G1 0.33 0.10 0.32 0.09 0.189 0.33 0.10 0.33 0.10 0.222

G2 0.39 0.21 0.39 0.21 0.388 0.39 0.20 0.39 0.20 0.356

P† P < 0.419 P < 0.166 P < 0.341 P < 0.644

Shimmer (%) G1 2.66 0.81 2.64 0.81 0.152 2.64 0.80 2.70 0.78 0.327

G2 3.28 1.60 3.31 1.60 0.195 3.27 1.52 3.26 1.50 0.273

P† P < 0.184 P < 0.119 P < 0.184 P < 0.248

HNR (dB) G1 22.12 2.55 22.17 2.57 0.146 22.07 2.47 22.12 2.65 0.388

G2 21.52 3.01 21.50 3.06 0.346 21.51 3.01 21.52 3.02 0.282

P† P < 0.862 P < 0.149 P < 0.862 P < 0.624

Auditory-

perceptual

assessment

Grade G1 0.50 1.00 0.00 1.00 0.157 0.50 1.00 1.00 1.00 0.317

G2 1.00 1.75 1.00 1.75 1.000 1.00 1.75 1.00 1.00 0.046*

P† P < 0.342 P < 0.122 P < 0.183 P < 1.000

Roughness G1 1.00 0.00 1.00 1.00 0.025* 1.00 0.00 1.00 0.75 0.317

G2 1.00 1.00 1.00 1.75 0.317 1.00 1.75 1.00 1.00 0.102

P† P < 0.558 P < 0.294 P < 0.799 P < 0.350

Breathiness G1 0.00 0.75 0.00 0.75 1.000 0.00 0.75 0.00 0.75 1.000

G2 0.00 0.00 0.00 0.75 0.317 0.00 0.75 0.00 0.00 0.317

P† P < 0.623 P < 1.000 P < 1.000 P < 0.623

Astheny G1 0.00 0.00 0.00 0.00 1.000 0.00 0.00 0.00 0.00 1.000

G2 0.00 0.75 0.00 0.75 1.000 0.00 0.75 0.00 0.75 0.317

P† P < 0.623 P < 0.623 P < 0.568 P < 0.623

Strain G1 0.00 1.00 0.00 0.75 0.317 0.00 1.00 0.00 0.00 0.083

G2 0.00 0.00 0.00 0.00 0.317 0.00 0.75 0.00 0.00 0.317

P† P < 0.356 P < 0.284 P < 0.660 P < 0.546

Harshness G1 0.00 0.00 0.00 0.00 1.000 0.00 0.00 0.00 0.75 0.317

G2 0.00 0.75 0.00 0.75 1.000 0.00 0.00 0.00 0.75 0.317

P† P < 0.623 P < 0.623 P < 1.000 P < 1.000

* Significant values (P ≤ 0.05);
# For intragroup significance - Wilcoxon test;
† For post-intervention inter-group significance − Mann-Whitney U-testAbbreviations: F0, fundamental frequency; F0SD, fundamental frequency standard eviation; HNR, Harmonic-to-Noise Ratio; MPT,

maximum phonation time.
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analysis in the different moments were not found significant
differences between groups at any moment. Reliability anal-
ysis was carried out on the three raters of auditory-percep-
tual analysis of voice through the GRBASH scale. The
Intraclass Correlation Coefficients was superior than 0.92 in
all GRBASH subscales. TaggedEnd

TaggedPFor the photogrammetry assessment statistically signifi-
cant differences were found when intervention was applied
in both groups for vertical alignment of the head with the
acromion in G2 (P = 0.046), horizontal alignment of the
pelvis in G1 (P = 0.028), left vertical alignment of the head
with the acromion (G1 P = 0.036; G2 P = 0.046), left hori-
zontal alignment of the pelvis in G1 (P = 0.017) and hori-
zontal asymmetry of the scapula in relation to T3 in G1
(P = 0 049). When participants belonged to control, there
were not significant differences (Table 3). The Intraclass
Correlation Coefficients was superior than 0,86 in all photo-
grammetry variables. TaggedEnd

TaggedPIn a group by group analysis in the different moments sig-
nificant differences were not found between groups at any
moment, with exception of horizontal alignment of the head
and vertical alignment of the head with the acromion in T1,
respectively (P < 0.040; P < 0 021) and left vertical align-
ment of the head with the acromion in T3 (P < 0.015). TaggedEnd

TaggedPAbout the muscle tension assessment through palpation
were found statistically significant differences when inter-
vention was applied in both groups for suprahyoids (G1
P = 0.046; G2 P = 0.008), thyrohyoids in G2 (P = 0.002),
cricothyroids (G1 P = 0.046; G2 P = 0.046) and pharyngo-
laryngeal muscles (G1 P = 0.025; G2 P = 0.046). When par-
ticipants belonged to control, there were not significant
differences (Table 4).TaggedEnd

TaggedPIn a group by group analysis in the different moments sig-
nificant differences were not found between groups at any
moment, with exception of suprahyoids and thyrohyoids in
T1 (P < 0.015 in both). TaggedEnd

TaggedPFor the algometry assessment were found statistically sig-
nificant differences when intervention was applied in both
groups for all muscles. When participants belonged to con-
trol, there were not significant differences (Table 5). TaggedEnd

TaggedPIn a group by group analysis in the different moments sig-
nificant differences were found between groups in T1 in all
muscles, with exception of the right diaphragm point. TaggedEnd
TAGGEDH1DISCUSSION TAGGEDEND
TaggedPVoice disorders are a common problem that occurs more
frequently in teachers than in other professionals that use
the voice frequently.13,54,55 In a systematic review10 teachers
were the most prevalent professionals in the included stud-
ies, with the predominance of female participants (225 out
of 286 participants). The sample of this study corroborates
the systematic review and the international literature, as the
female gender is predominant in the teaching profession
and has a higher prevalence of voice disorders, due to the
demand of the profession.56-58TaggedEnd
TaggedPIndividuals with functional or organofunctional dyspho-
nia may have an increase in muscle tension in cervical and
perilaryngeal muscles,59,60 muscle pain at rest or during
function,12,60 reduced range of motion in cervical spine,12,60

hyperactivity of extrinsic laryngeal muscles,12 and postural
changes.60 Because of that, it is important to find therapeu-
tic alternatives for the patients, such as MFR. The purpose
of this study was to verify the effects of MFR in teachers’
posture, muscular tension and voice quality. TaggedEnd

TaggedPIn this investigation, the MFR showed a statistically sig-
nificant improvement in MPT, which is an objective aerody-
namic parameter that indicates voice efficiency. No
differences were found among the acoustic parameters.
Analogue results were found in the study of Marsza»ek et al.
(2012),40 where statistically significant post-therapy
improvement was observed in the phoniatric examination,
including Voice Handicap Index scores, MPT results and
parameters of videostroboscopic examination. In this inves-
tigation, when the intervention was performed, the MPT
median of G1 improved from 16.40s to 17.22s (P = 0.019),
while in G2 MPT improved from 15.24s to 16.84s
(P = 0.004). Marsza»ek et al (2012)40 found a bigger
improvement on average by 3.7s for MPT. Although no
studies were found to corroborate these results with MFR
in the other voice assessment parameters, it is known that
massage has some effects on voice, as demonstrated in the
study of Aghadoost et al. (2019),61 manual circumlaryngeal
therapy (MCT) improved the Voice Handicap Index and
Dysphonia Severity Index in teachers with muscle tension
dysphonia. In another study, D'haeseleer, Claeys and Van
Lierde (2013),62 where 16 vocal performers received a single
treatment approach of MCT for 20 min, whereas the control
group (CG) was instructed to have complete vocal rest for
20 min. In the experimental group, a significant difference
in Dysphonia Severity Index was found before and after
MCT. No differences in Dysphonia Severity Index were
found in the CG between the two measurements. In line
with this study, in the MCT group, improvements in MPT,
Jitter, Shimmer and HNR were found, but not significant.
In this investigation, F0 did not show differences intra or
inter groups; however, in the investigation of Ternstr€om,
Andersson and Bergman (2000),63 31 amateur choir singers
performed a 30 min massage. They found that massage
improved F0 and sound pressure level. In another paper,
Kennard, Lieberman, Saaid and Rolfe (2015)64 conducted a
crossover randomized controlled trial where 12 asymptom-
atic singers received specific laryngeal manipulation (30
min) or postural manual therapy (30 min). Both groups
showed a significant improvement of F0 (P = 0.018;
P = 0.0143, respectively). No differences were verified in
glottal closing time. The study of Lepp€anen, Laukkanen,
Ilom€aki and Vilkman (2009)65 was performed in 60 teachers
that received a 3 hours long voice hygiene lecture (VHL).
After that, they were divided into two groups: Voice Mas-
sage (VM) group (five times in 1 hour sessions; the first three
sessions were performed at intervals of 1 week, while the last
two sessions were conducted at intervals of 1 month) and a



TaggedEnd TABLE 3.
Differences Within and Between the Groups in the Different Moments in Photogrammetry

Variables (˚) T0 T1 P# T2 T3 P #

Median Interquartile
Range

Median Interquartile
Range

Median Interquartile
Range

Median Interquartile
Range

HAH G1 1.23 3.10 1.17 1.51 0.715 1.33 3.10 1.32 3.10 0.655

G2 2.13 2.27 2.10 2.25 0.678 2.15 2.29 1.80 1.64 0.225

P† P < 0.119 P < 0.040* P < 0.126 P < 0.298

HAA G1 1.24 3.02 1.16 1.60 0.686 1.32 2.99 1.31 2.31 0.344

G2 2.09 1.66 2.08 1.64 0.416 2.17 1.57 1.88 0.90 0.345

P† P < 0.125 P < 0.099 P < 0.149 P < 0.272

HAASIS G1 1.22 3.04 1.16 1.60 0.686 1.26 2.99 1.28 3.00 0.715

G2 2.12 1.08 2.11 0.91 0.674 2.12 0.94 1.99 0.88 0.123

P† P < 0.223 P < 0.140 P < 0.272 P < 0.506

VAHA G1 2.24 2.98 1.23 1.23 0.063 2.14 2.99 2.17 2.97 0.173

G2 2.85 4.36 2.84 4.27 0.066 2.84 4.38 2.11 2.16 0.046*

P† P < 0.419 P < 0.021* P < 0.355 P < 0.977

HAP G1 -3.67 5.58 -3.11 5.40 0.028* -3.67 5.39 -3.65 5.67 0.892

G2 -1.84 -9.21 -1.73 -9.18 0.528 -1.94 -9.21 -1.67 -8.35 0.116

P† P < 0.603 P < 0.707 P < 0.603 P < 0.470

VAB G1 1.17 2.31 1.10 1.52 0.686 1.18 2.33 1.17 2.31 0.197

G2 1.34 1.74 1.29 1.72 0.500 1.39 1.73 1.28 1.68 0.893

P† P < 0.258 P < 0.247 P < 0.402 P < 0.338

Left VAHA G1 2.14 2.98 1.23 3.03 0.036* 2.24 2.99 2.34 1.24 0.609

G2 3.51 3.61 3.50 3.52 0.066 3.50 3.64 2.78 1.91 0.046*

P† P < 0.157 P < 0.236 P < 0.119 P < 0.015*

Left HAP G1 -4.22 5.55 -3.89 5.40 0.017* -4.23 5.39 -4.26 5.67 0.336

G2 -3.97 9.21 -3.96 9.18 0.528 -3.94 9.22 -3.95 8.35 0.225

P† P < 0.840 P < 0.977 P < 0.862 P < 0.603

Left VAB G1 1.23 2.71 1.11 1.66 0.753 1.25 2.72 1.24 2.71 0.285

G2 1.34 1.69 1.28 1.70 0.786 1.39 1.71 1.23 1.48 0.176

P† P < 0.310 P < 0.259 P < 0.506 P < 0.877

HAST3 G1 -3.51 6.22 -2.61 5.28 0.049* -3.50 5.97 -3.66 6.51 0.102

G2 0.33 7.16 0.44 7.00 0.581 0.23 7.15 0.45 6.94 0.735

P† P < 0.248 P < 0.285 P < 0.260 P < 0.119

* Significant values (P ≤ 0.05);
# For intragroup significance - Wilcoxon test;
† For post-intervention inter-group significance −Mann-Whitney U-testAbbreviations: G, Group; HAA, horizontal alignment of acromion; HAASIS, horizontal alignment of anterior superior iliac spine; HAH,

horizontal alignment of the head; HAP, horizontal alignment of the pelvis; HAST3, horizontal asymmetry of the scapula in relation to T3; VAB, vertical alignment of the body; VAHA, vertical alignment of the

head with the acromion.
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VHL group that received the previous 3 hours long VHL.
Measurements were performed at the beginning and end of
the autumn school term, before and after a working day.
The mean F0 (in reading samples) was higher and more dif-
ficult phonation was reported in the VHL group. Perceived
pitch in loud reading increased in the VHL group and
decreased in the VM group. In the VM group, the perceived
firmness of loud reading decreased (P = 0.026). The results
suggest that VM may help in sustaining vocal well-being
during a school term.TaggedEnd

TaggedPConcerning the auditory-perceptual analysis of voice for
the GRABASH scale, in this investigation statistically sig-
nificant differences were found for Grade in G2 and Rough-
ness in G1 both after the intervention. In another study,26

42 teachers were divided into two groups: perilaryngeal
manual massage or vocal training. Participants performed
eight sessions (30 min), once a week. The authors concluded
that both groups had an improvement in vocal symptoms,
no difference was verified in Vocal Activity and Participa-
tion Profile protocol between groups and perilaryngeal man-
ual massage provided a slight improvement in teachers’
global dysphonia level and reduced cervical tension, which
was significantly reflected in the self-perceived pain score. In
the same paper, concerning the GRBASI scale and before
the vocal intervention, 80% of the subjects that performed
perilaryngeal manual massage had light dysphonia, while
only 5% had moderate dysphonia and 15% were non-dys-
phonic. After the intervention, the number of subjects with
moderate dysphonia in this group remained the same, but
the number of those with light dysphonia decreased to 70%
and those with no dysphonia increased to 25%. TaggedEnd

TaggedPIn this study MFR had an immediate effect on the pos-
ture, as it was confirmed in the results of the photogramme-
try: improvement of vertical alignment of the head with the
acromion in G2, horizontal alignment of the pelvis in G1,
left vertical alignment of the head with the acromion in G1
and G2, left horizontal alignment of the pelvis in G1 and
horizontal asymmetry of the scapula in relation to T3 in
G1. When participants belonged to control, there were no
significant differences. When the groups were compared in
different moments, was verified that in T1, horizontal align-
ment of the head and vertical alignment of the head with
the acromion got a significant improvement. The same
results were found for the left vertical alignment of the head
with the acromion in T3. TaggedEnd

TaggedPRegarding muscle tension assessment through palpa-
tion, MFR improved muscle tension in all four muscles
when the intervention was applied. When the groups
were compared, suprahyoids and thyrohyoids muscles in
T1 improved muscle tension in a significant way. Con-
cerning algometry assessment, MFR showed a statisti-
cally significant improvement in all muscles when pre
and post-intervention were compared while in groups
that belonged to control, they did not show any signifi-
cant differences. In a group by group comparison, MFR
significantly improved all muscles in T1, with the excep-
tion of right diaphragm point. TaggedEnd



TaggedEnd TABLE 5.
Differences Within and Between the Groups in the Different Moments in Algometry

Muscles (Kgf/m2) T0 T1 P# T2 T3 P #

Median Interquartile Range Median Interquartile Range Median Interquartile Range Median Interquartile Range

Right SUB G1 2.52 0.98 3.39 0.91 0.002* 2.55 0.91 2.56 0.90 0.395

G2 2.27 1.60 2.29 1.57 0.141 2.26 1.50 2.99 1.78 0.002*

P† P < 0.225 P < 0.009* P < 0.184 P < 0.564

Left SUB G1 2.46 0.52 3.39 0.88 0.002* 2.58 0.92 2.70 0.95 0.933

G2 2.24 1.60 2.26 1.55 0.132 2.26 1.43 3.23 1.77 0.002*

P† P < 0.525 P < 0.009* P < 0.165 P < 0.326

Right TA G1 2.52 0.98 3.39 0.78 0.002* 2.55 0.91 2.76 0.87 0.108

G2 2.50 1.90 2.58 1.86 0.092 2.45 1.91 3.12 1.72 0.002*

P† P < 0.419 P < 0.019* P < 0.371 P < 0.312

Left TA G1 2.56 0.93 3.39 0.78 0.003* 2.53 0.89 2.58 0.85 0.128

G2 2.27 1.53 2.39 1.44 0.753 2.45 1.24 2.99 1.56 0.003*

P† P < 0.356 P < 0.013* P < 0.386 P < 0.470

Right DIAPH point G1 2.52 1.14 3.39 1.28 0.003* 2.50 1.01 2.52 0.97 0.134

G2 2.57 1.26 2.56 1.56 0.479 2.50 1.62 3.01 1.31 0.004*

P† P < 0.908 P < 0.065 P < 0.564 P < 0.225

Left DIAPH point G1 2.54 1.13 3.40 0.98 0.002* 2.55 1.08 2.65 1.00 0.112

G2 2.58 1.26 2.56 1.56 0.636 2.51 1.62 3.08 1.31 0.002*

P† P < 0.977 P < 0.038* P < 0.525 P < 0.149

Right SCAL G1 2.52 0.70 3.39 0.86 0.002* 2.56 0.75 2.51 0.76 0.397

G2 2.50 2.02 2.54 1.80 0.135 2.45 1.96 3.12 1.72 0.002*

P† P < 0.507 P < 0.018* P < 0.453 P < 0.106

Left SCAL G1 2.58 0.70 3.21 0.87 0.005* 2.51 0.82 2.58 0.72 0.098

G2 2.40 1.92 2.48 1.79 0.135 2.45 1.90 3.12 1.72 0.002*

P† P < 0.507 P < 0.018* P < 0.386 P < 0.174

Right SUP G1 2.49 0.87 3.29 0.95 0.002* 2.43 0.98 2.51 0.95 0.077

G2 1.94 1.51 1.97 1.46 0.365 1.99 1.41 2.87 1.36 0.003*

P† P < 0.112 P < 0.001* P < 0.083 P < 0.248

Left SUP G1 2.53 0.87 3.29 0.95 0.002* 2.54 0.99 2.53 0.96 0.063

G2 1.95 1.41 1.97 1.44 0.168 1.97 1.33 2.93 1.35 0.002*

P† P < 0.094 P < 0.001* P < 0.080 P < 0.225

Right THY G1 2.41 1.35 3.22 0.88 0.004* 2.43 1.49 2.42 1.27 0.093

G2 1.74 1.24 1.73 1.19 0.085 1.77 1.19 2.83 1.36 0.003*

P† P < 0.069 P < 0.001* P < 0.083 P < 0.119

Left THY G1 242 1.35 3.22 0.88 0.006* 2.42 1.46 2.42 1.30 0.103

G2 1.70 1.25 1.74 1.21 0.094 1.68 1.17 2.76 1.33 0.002*

P† P < 0.073 P < 0.001* P < 0.078 P < 0.184

Right CRICO G1 2.52 0.99 3.29 1.06 0.005* 2.53 0.98 2.57 0.95 0.183

G2 1.94 1.50 1.97 1.45 0.156 1.97 1.43 2.93 1.28 0.004*

P† P < 0.106 P < 0.001* P < 0.073 P < 0.248

Left CRICO G1 2.51 1.01 3.28 1.04 0.002* 2.54 0.97 2.59 0.93 0.083

G2 1.94 1.51 1.97 1.48 0.107 1.98 1.43 2.92 1.30 0.002*

P† P < 0.119 P < 0.001* P < 0.060 P < 0.248

Right PHARY G1 2.52 1.00 3.29 0.98 0.002* 2.54 1.01 2.53 0.86 0.109

G2 1.94 1.34 1.97 1.40 0.181 1.97 1.29 2.93 1.31 0.003*

P† P < 0.126 P < 0.001* P < 0.088 P < 0.260

Left PHARY G1 2.52 0.97 3.29 0.95 0.002* 2.53 1.03 2.59 0.93 0.108

G2 1.92 1.38 1.95 1.41 0.082 1.97 1.33 2.93 1.28 0.002*

P† P < 0.112 P < 0.001* P < 0.069 P < 0.204

* Significant values (P ≤ 0.05);
# For intragroup significance - Wilcoxon test;
† For post-intervention inter-group significance −Mann-Whitney U-testAbbreviations: CRICO, cricothyroids; DIAPH, diaphragm; G, Group; PHARY, pharyngolaryngeal muscles; SCAL, scalenes; SUP, Supra-

hyoids; SUB, suboccipital muscles; TA, trapezius; THY, thyrohyoids.
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TaggedPThe MFR seems to be an interesting therapy to include in
the rehabilitation of occupational dysphonia or in cases
such as those of teachers where they have an increased risk
of developing voice disorders, such as increased muscle ten-
sion. According to Kooijman et al. (2006),66 excessive mus-
cular tension is a sign of problems with voice in teachers.
Angsuwarangsee and Morrison (2002)12 verified that mov-
ing the chin forward increases the vocal effort and, conse-
quently, increases the tension of muscles around the larynx
during phonation. If this posture is not improved, it can
lead to chronic overloading of “perilaryngeal muscles” dur-
ing phonation and increased tension of the larynx. Rubin,
Lieberman and Harris (2000)67 also concluded that incor-
rectly arranged head, excessive lordosis or kyphosis and cen-
ter of gravity displaced forwards or backwards would be
pathologically compensated in the form of excessive tension
at the neck level and the laryngeal area. TaggedEnd

TaggedPAn investigation with similar results to this study was per-
formed by Marsza»ek et al. (2012),40 where the tension of
the thyrohyoid muscle was not checked, but its function was
investigated. This disorder was observed in the preliminary
examination during glissando (in 37.5% of patients) and
during yawning (in 27.5% of patients), while in the follow-
up after the applied therapy a decrease in observed dysfunc-
tions in 12.5 and 7.5% of patients, respectively, was noted.
The authors found that voice therapy supplemented with
MFR of the larynx resulted in a statistically significant
decrease in tenderness of muscles raising the larynx (crico-
thyroid ligament, sternocleidomastoid muscles, and pharyn-
geal constrictor muscles) and in lowering the tonus
(geniohyoid muscles, pharyngeal constrictor muscles and
sternocleidomastoid muscles). A significant improvement
was also observed in the case of dysfunction of the cricothy-
roid joint examined during glissando and yawning, as well
as in asymmetry of the thyrohyoid apparatus. Moreover,
the therapy resulted in significantly better normalization of
the head position and better control of the center of gravity
of the body. TaggedEnd

TaggedPCompensations tend to be asymmetrical and therefore
generate discomfort, where the body remains under gravity
action while it loses progressively the vertical alignment of
its three-dimensional organization. In an attempt to avoid
discomfort, new compensations are developed, progres-
sively affecting the functionality of the whole organism,
which can cause non-apparent retractions at the level of fas-
cia and muscle. This is explained by the reciprocity between
the systems, which remain connected by the connective tis-
sue, being possible pathological implications on the health
of the individual as a whole.68 When performing MFR,
regions of the body are released from retractions, increasing
flexibility, and, on the other hand, other regions retract in
favor of a structural and biomechanical reorganization
favorable to the posture and the accomplishment of the
functional activities.68 TaggedEnd

TaggedPThe effects of MRF may be due to the alpha motoneur-
ons’ afferent excitability reduction, which can be monitored
with the Hoffman (H-) reflex. According to Behm and
Wilke (2019),69 the local effects of MRF may be explained
by thixotropic effects on muscle or myofascial. The often
observed global or non-local changes in pain provide strong
evidence that mechanical alterations of a non-treated mus-
cle or myofascia do not seem to be consistently present in
healthy individuals and, thus, increased stretch tolerance
effects on ROM due to activation of global pain modulatory
responses such as Diffuse noxious inhibitory control and
gate control theory as well as increased parasympathetic
nervous system relaxation of muscle would be likely
mechanisms.69TaggedEnd

TaggedPThis research has the limitation of having a small sample
and only investigates the immediate effects of the MFR. TaggedEnd

TaggedPWe suggest further research with more similar assessment
methods in order to better compare the studies and systema-
tize knowledge about MFR in posture, muscle tension and
voice. We also suggest longitudinal studies, investigations
with larger samples and that relate gold standard measure-
ments of voice, like aerodynamic, acoustic and auditory-
perceptual assessments, with objective measurements of
posture, like photogrammetry or imaging exams such as
magnetic resonance imaging, as well as an evaluation of
muscle tension through electromyography, algometry or
muscle tension through palpation by validated scales. The
posture assessment should be analyzed both in a fixed posi-
tion and during a specific action or task. We suggest studies
with two groups: (1) healthy individuals and individuals
with voice disorders, and (2) using experienced blinded
examiners. Samples with professionals who are frequently
affected with voice disorders, like teachers and singers, are
suggested as well as samples with more males. We suggest
also studies that verify the long-term effects of MFR in pos-
ture, muscle tension and voice to understand how long do
the muscle release, vocal benefits, and postural improve-
ments of MFR last. These studies will may have different
treatment frequencies per week (eg, once, twice or three) to
know how often MFR treatments may be applied as well as
how cost effective is MFR as a therapeutic tool. TaggedEnd
TAGGEDH1CONCLUSION TAGGEDEND
TaggedPThe findings of this study indicate that MFR seems to be an
effective therapy in improving MPT, but not in the acoustic
parameters of voice. It was also found that MFR improved
two subscales (Grade and Roughness) of the GRABASH
scale, in two groups, but not in both. TaggedEnd

TaggedPAbout muscle tension through palpation and algometry,
MFR improved the results in all muscles when the interven-
tion was applied, but when the groups were compared, the
differences between groups were only significant in some
parameters. Concerning photogrammetry, MFR had an
immediate effect in improving posture, especially related to
the head. TaggedEnd

TaggedPThe presented study confirms the necessity for the cooper-
ation of the physiotherapist or osteopath with a phoniatri-
cian and voice therapist in the treatment of voice disorders.
This is in accordance with the current trend of a
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transdisciplinary approach to the therapy of these disorders.
These observations will allow us to increase the effectiveness
of rehabilitation of patients with occupational disorders of
the voice organ.TaggedEnd
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