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ABSTRACT

BACKGROUND: Menstruation-related hormonal alteration can be detrimental to the professional singing voice of women. Resonance Voice
Therapy (RVT) has been proven to improve vocal production. However, no research to date has been conducted examining the subjective,
acoustic, and stroboscopic effects of RVT on professional female singers having premenstrual or postmenopausal voice disorders.

AIM: The aim of this study is to compare the vocal effects of RVT with a control cervical-thoracic intervention in healthy female singers
during the premenstrual phase as well as in postmenopausal singers and to evaluate which intervention will allow singers to improve vocal
performance regardless of changes in hormonal status.

DESIGN: A randomized study was designed for this research. The research subjects were 20 professional female singers from the Southern
California area, USA, with 10 premenstrual subjects in one group and 10 postmenopausal subjects in the other group. Among each group,
5 subjects were randomly selected to receive RVT and the remaining subjects received cervical-thoracic—focused exercises. The therapies
consisted of 1month of daily 15-minute sessions. For premenstrual subjects, voice data were collected at days 25 to 27 of the premenstrual
phase during a scheduled initial voice evaluation. Follow-up data were collected during the same phase of the menstrual cycle (days 25-27)
after 1month of exercises. For postmenopausal subjects, voice data were collected at an initial voice evaluation with follow-up after 1 month
of the assigned voice treatment. Outcomes were assessed with the singer’s voice handicap index (VHI), laryngeal videostroboscopic exami-
nation, maximum phonation time (MPT), relative average perturbation (RAP), and pitch range before and following completion of therapies.
Alleviation or deterioration percentages were used for statistical analysis. Student t test was used for statistical comparison between
therapies.

RESULTS: The RVT decreased singer’s VHI for both premenstrual and postmenopausal subjects by an average of 67%, compared with
7.8% for the cervical-thoracic therapy. The RVT also effectively decreased RAP by an average of 57% when combining the premenstrual and
postmenopausal groups. The RVT increased MPT and pitch range among both premenstrual and postmenopausal subjects. The strobo-
scopic examination did not detect any significant differences between the 2 interventions.

CONCLUSIONS: The RVT is effective for professional female singers with hormone-related premenstrual and postmenopausal vocal
changes. The RVT is suggested as one of the therapeutic approaches for vocal abnormalities in such a population. A larger cohort may be
needed for future research.

Level of Evidence: 1b

KEYWORDS: Professional singers, menstruation-related voice disorder, singer’s VHI

RECEIVED: March 5, 2018. ACCEPTED: May 21, 2018. DECLARATION OF CONFLICTING INTERESTS: The author(s) declared no potential
conflicts of interest with respect to the research, authorship, and/or publication of this article.
TYPE: Original Research

CORRESPONDING AUTHOR: Uttam K Sinha, Keck Medical Center of USC and USC Tina
and Rick Caruso Department of Otolaryngology — Head and Neck Surgery, Keck School of

Medicine of USC, Los Angeles, CA 90033, USA. Email: sinha@med.usc.edu

FUNDING: The author(s) disclosed receipt of the following financial support for the
research, authorship, and/or publication of this article: This study is supported by
Department Financial Support of the Department of Otolaryngology — Head and Neck
Surgery, University of Southern California.

Introduction

For female singers, hormonal fluctuations are among the most
common and often perplexing causes of voice concerns. For
many years, voice specialists have studied the effects of hor-
mones on the voice. Much attention has been given especially
to the premenstrual hormonal effects on the singing voice, and
the information on menstrual cycle changes is helpful in under-
standing the effects of menopause. The condition is known as
“laryngopathia premenstrualis” and is a result of physiologic,

anatomic, and psychologic alterations secondary to endocrine
changes. The physiologic correlations to the perceived voice
changes are related to the drop in estrogen levels on or about
day 21 in the menstrual cycles.!?

Estrogen-level alterations cause laryngeal water retention,
edema or interstitial tissues, and venous dilation.3 As estrogen
levels begin to decrease, laryngeal tissues begin to absorb water,
causing mucosal edema, vascular congestion, and increase vocal
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fold mass,* which can cause a loss of high notes,* vocal
instability and fatigue,>3" uncertainty of pitch,’? decreased
vocal efficiency,>*7-? and reduced vocal power and flexibility.

For postmenopausal female singers, their estrogen and pro-
gesterone fluctuation diminishes significantly. Unlike the cyclic
physiologic changes in female voice that occur in women with
active menses, postmenopausal women experience permanent
physiologic changes in the vocal folds which are attributed to
alterations in hormonal status.'®!! After menopause, voices
typically drop in fundamental frequency because the ovary
secretes little or no estrogen but continues to secrete androgen.
The most prominent hormonal change following menopause is
a 10-fold to 20-fold drop in estradiol levels.!? The laryngeal
effects seen in the drop in estrogen levels in menopausal women
should be consistent with those observed during the premen-
strual phase, as similar hormonal changes are occurring.
Acoustic analysis of postmenopausal voice shows irreversible
modifications leading to decreased vocal quality. Postmenopausal
hormone replacement therapy (HRT) does not reverse this
decrease in vocal quality.1314

At present, there are no well-defined therapies designed to
aid in stabilizing the healthy female singer’s voice prior to men-
struation or that can benefit the postmenopausal singing voice,
although there is general agreement that good postural align-
ment is an important element in optimizing voice function.!>18
Also, in recent years, there has been increased interest among
voice professionals in understanding the physiology behind the
postural recommendations made to voice students and patients.
To date, most of the research regarding length-tension imbal-
ances in the musculature has been undertaken in the physical
therapy literature.’® However, in individuals with pathologic
swelling or voice problems due to disease other than physical
hormone fluctuation, Resonance Voice Therapy (RVT) has
been widely researched and proven to improve voice quality,
decrease vocal edema, and promote healing with vocal trauma
subjects.?0-23 The aim of this study was to use RV']] in compari-
son with a cervical-thoracic—focused therapy, in healthy female
singers during the premenstrual phase and in postmenopausal
singers to improve vocal quality and to evaluate which therapy
will allow singers to improve vocal performance regardless of
changes in hormonal status.

Methods
Subject selection

A total of 20 female singers were recruited for the study from
the Southern California area, with 10 women in the premeno-
pausal group and 10 in the postmenopausal group. All subjects
were greater than 18 years old, professional singers giving vocal
performance more than 3 times per week, and had regular
menstrual cycles each month or were postmenopausal, were
not pregnant or did not plan to become pregnant during the
time period involved in the study, did not report or present

with active voice problems during the study, and had no history
of surgery in the neck or larynx region.

Randomization

We designed a randomized controlled trial in which half of the
women in each group received RVT and the other half received
cervical-thoracic—focused therapy. To determine which sub-
jects received a specific type of therapy, the Statistical Analysis
System (SAS) was used to generate values (0 or 1) for simple
randomization within each group. Randomization occurred at
the time of enrollment. Subjects were interviewed for their age,
ethnicity, alcohol and smoking habits, profession, drug allergies,
environmental allergies, gastroesophageal reflux, known throat
or voice pathology, past throat surgery, menstrual and postmen-
opausal status, last date of menstruation, dose and frequency of
oral contraceptive use, dose and frequency of HRTT, and current
medications. All subjects received an initial and post voice eval-
uation and stroboscope. Voice data and the stroboscope results
were collected during initial and after therapy evaluation.

Interventions

RVT designed by Katherine Verdolini has been modified for
this study. An experienced licensed speech-language pathologist
performed voice evaluations and training. For RV'T] the subjects
engaged in the following stages of exercise 3 times per day
(Sminutes each time): for warm-up section, the subjects sat
upright with shoulders relaxed, breathed out first, inhaled, and
held. While holding the breath, the subjects said “mum-mum-
mum-mum” on the top of the breath. They would do slow, slow-
fast, and quiet-projected “mum” for 5 times. For the stretching
section, the subjects would glide their phonation from the low-
est note to the highest note on the word “WHOOP” for 5
times. Then they would glide from a comfortable high note to a
lowest note on the word “BOOM” for 5 times.

For cervical-thoracic—focused therapy, the subjects were
instructed to perform suboccipital stretch, pectoral stretch,
neck flexor strength, and neck extender strength exercise in
sequence, and each stretch was held for 30 seconds according to
the protocols provided by Arboleda and Frederik.!?

All subjects were demonstrated and instructed to perform
assigned exercise at home. A follow-up telephone call was
made after 1 month to ensure all subjects practicing assigned
exercise at home.

Time of evaluation and data collection

For subjects in the premenopausal group, the posttherapy data
collection occurred during their consecutive premenstrual
phases of the menstrual cycle or days 25 to 27 of the menstrual
phase. The first day of the menses is defined as day 1, when the
estrogen level decreases and vocal cords have the most severe
edema and dysfunction.
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For women in the postmenopausal group, subjects were
examined at the time of voice evaluation without considering
their menstruation status. The singer’s voice handicap index
(VHI), laryngeal videostroboscopy, and acoustic analysis were
completed at the same time, both before and after the 1-month
therapy interventions as described above.

Singer’s VHI

For the premenopausal group, subjects completed the singer’s
VHI* during the premenstrual phase (days 25-27). They
received instruction how to perfume either RVT or cervical-
thoracic—focused therapy for a period of 15 minutes during the
first visit and were trained to independently perform the ther-
apy at home for 1 month on a daily basis. Following the therapy,
subjects completed another singer’s VHI questionnaire during
the next premenstrual phase. For the postmenopausal group,
subjects completed the singer’s VHI at the time of voice evalu-
ation and after receiving either RV'T or the cervical-thoracic—
focused treatment. They completed another singer’s VHI after
1month in-home daily practices.

Stroboscopy

For the subjects in premenopausal group, a KayPentax rigid
stroboscope was used, during their premenstrual phase (days
25-27), by a licensed speech-language pathologist with more
than 20years experience in performing the procedure at the
Keck Medical Center of University of Southern California to
evaluate laryngeal functional parameters including general
appearance, arytenoid mobility, supraglottic activity, mucosal
wave, symmetry, presence of mucus phonation quality, reso-
nance, and respiratory support. A scoring system was used to
quantify the findings of stroboscopy (Table 2). After they
received therapy, either RVT or cervical-thoracic—focused
treatment, as described above, another laryngeal videostrobos-
copy was performed during the following premenstrual phase.
For subjects in the postmenopausal group, subjects had first
stroboscopy at the time of voice evaluation and after learning
how to perform assigned exercises. Analysis of the videostrobo-
scopic images was completed by a board-certified laryngologist
with more than 20years of clinical experience.

Acoustic analysis

Acoustic analysis was measured by recording the standardized
reading of the “Rainbow Passage” and sustaining a vowel /a/ by
the subjects. These recordings were used to determine maxi-
mum phonation time (MPT), pitch range, and relative average
perturbation (RAP) score using Visi-Pitch IV software.

Both groups (premenopausal and postmenopausal), sub-
jects, acoustic analysis was performed during their initial voice
evaluation and after therapy.

Statistical analysis

For data analysis, the Statistical Package for the Social Sciences
(SPSS), version 19.0, was used. Due to the significant baseline
variations among candidates, improvement or deterioration
percentages, on top of baseline measurements, were used to
compare the therapeutic effects among groups. The percent-
ages were expressed as mean + SD. Improvements or deteriora-
tions were compared using the Student # test. A 2-tailed P
value less than .01 indicated statistically significant differences
for all tests, and a 2-tailed P value of more than .05 indicated
statistical insignificance. Clinicians evaluating the subjective
portions of the examinations were blinded to the group which
subjects were assigned.

Results
Subjects’ age, race, smoking history, alcobol history,

allergy, and home medications do not significantly
affect the candidates’ voice

In our study, 20 professional female singers were included in
the study, their ages ranged from 25 to 83 years with average
age of 47.9years. Their ethnic backgrounds included white
(85%) and Asian (15%). The racial background did not con-
tribute to any differences in the study results. Smoking, drink-
ing, allergies, and medication history did not significantly
contribute to the clinic measurements after statistical analysis
of each individual factor (Table 1). The effects of menopausal
status and therapy options can be safely analyzed with the
planned statistic evaluation.

RVT can decrease singers VHI for both
premenopausal and postmenopausal subjects

As shown in Figure 1, among the premenopausal subjects,
RVT decreased the singer’s VHI by 60.6%, more than that of
the cervical-thoracic—focused therapy, which is only 0.6%. The
difference is statistically significant (*P<.01). For the postmen-
opausal subjects, RVT decreased the singer’s VHI by 73.4%,
and the cervical-thoracic—focused therapy decreased it by only
16.2%. The difference between them is also statistically signifi-
cant (*P<.01).

After the premenopausal and postmenopausal groups were
combined, the averaged singer’s VHI improvement for all the
subjects who received RVT is 67%, and 7.8% for the cervical-
thoracic—focused therapy, with statistical difference (**P<.01)
between these 2 therapies.

RVT can effectively decrease RAP

For the premenopausal group, the RVT improved the candi-
dates’ RAP by an average of 60%, the cervical-thoracic—focused
therapy only decreased the RAP by 17%, and there is signifi-
cant statistical differences between these 2 treatments (*P<.01).
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Table 1. A total of 20 professional female singers were included in the study.

GROUPS TEAMS NO.

AGE,Y RACE

SMOKING

Premenopausal PR 1 25 w No
2 26 W No

3 42 W Yes
4 29 w No
5 21 W No
PC 6 21 A No
7 26 w No
8 25 W No
9 51 W No
10 32 W No
Postmenopausal MR 11 67 w No
12 56 A No
13 56 W No
14 61 w No
15 65 W No

MC 16 72 W Yes
17 66 W No
18 71 A No
19 83 W No
20 63 W No

ALCOHOL ALLERGY HORMONAL VOICE
MEDS DISEASE
HISTORY

No No Yes No Yes
No Yes Yes Yes No

No No No No Yes
No Yes No No Yes
No No No No No

No No No No No

No No No No No

No No Yes No No
NO No No Yes No
Yes Yes No No Yes
Yes Yes Yes No Yes
No No Yes No No

No Yes No Yes Yes
No No No No No

No Yes Yes No No

No No No No No

No Yes No Yes No

No No Yes No No

No No No No Yes
No No No No No

Abbreviations: MC, postmenopausal group treated with cervical-thoracic exercises; MR, postmenopausal group treated with RVT; PC, premenupausal group treated with

cervical-thoracic exercises; PR, premenopausal group treated with RVT.

Their ages, ethnic backgrounds, smoking and drinking histories, allergies, medication histories and histories of voice disorders were recorded and analyzed. These
different variables did not significantly contribute to the clinic voice measurements. Under race, “W” stands for white and ‘A’ for Asian.

The bold terms signify an answer of “Yes”

Similarly, for the postmenopausal group, the RV'T decreased
the RAP by 54.3%, the cervical-thoracic—focused therapy
decreased by 12.0%, and statistical difference was shown
between these 2 treatment modalities (**P<.01).

When the premenopausal and postmenopausal groups were
combined, the RV'T still significantly decreased the RAP by
57.2%. But the cervical-thoracic—focused therapy only induced
a 15% decline of RAP, with statistical difference between these
2 interventions ("*P<.01), as shown in Figure 2.

RVT increases MIPT'

Among the premenopausal subjects, the RVT increased the
MPT by 61.8%, the cervical-thoracic—focused therapy only by
3.42%, and the difference between the groups is statistically
significant (*P<.01). For the postmenopausal subjects, the

RVT increased the MPT by 67.6%, but the cervical-thoracic—
focused treatment did not improve the MPT] giving significant
statistical difference between these 2 therapies (**P<.01).

When the premenopausal and the postmenopausal research
subjects were combined, the RVT increased the MPT by
64.7%. On the contrary, the cervical-thoracic—focused therapy
did not provide any benefit (-3.46% worsening), resulting in a
significant difference between the therapies (**P<.01), as
shown in Figure 3.

RVT improves pitch range

For the premenopausal group, the RVT increased their pitch
range with an average of 9.36% and the cervical-thoracic—focused
therapy decreased their pitch range by -12.0%. There is signifi-

cant statistical therapeutic difference between these 2 groups
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Figure 1. By standardizing the pretreatment singer’s VHI to 100, the
posttreatment score was scaled to get a standard score, which was used
to compare the outcome of different therapies. The RVT decreased the
singer’s VHI by 60.6% for premenopausal subjects, more than that of the
cervical-thoracic—focused therapy (0.6%), with statistical significance
(*P<.01). Similar results were obtained for the postmenopausal groups
(**P<.01) and the groups after combination (***P<.01). RVT indicates
Resonance Voice Therapy; VHI, voice handicap index.
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Figure 2. Similar standardized statistical comparison and calculation
was for RAP. RVT improved the premenopausal candidates’ RAP by
60%, compared to the 17% improvement by the cervical-thoracic—
focused therapy with significant statistic difference (*P<.01). Similar
results were achieved for the postmenopausal groups (54.3% vs 12%,
**P<.01) and the combined groups (***P<.01). RAP indicates relative
average perturbation; RVT, Resonance Voice Therapy.

(*P<.01). In the postmenopausal group, the RVT increased the
pitch range by 27.0%, the cervical-thoracic—focused treatment
increased by 4.7%, but there was no statistical difference
between them (**P>.05). When the premenopausal and post-
menopausal groups were combined, the RVT extended the
pitch ranges by 18.2%, and the cervical-thoracic—focused ther-
apy worsened by -3.6%, and there is a significant statistical dif-
ference ("*P<.01), as shown in Figure 4.
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Figure 3. By standardizing all the measurements for statistical
comparison, the candidates’ MPT was compared after different therapies.
For the premenopausal subjects, RVT increased the MPT by 61.8%,
higher than that of the cervical-thoracic—focused therapy (3.42%), and
the difference is statistically significant (*P <.01). Similar results achieved
for the postmenopausal candidates (67.6% vs —5.00%, **P<.01) and the
mixed candidates (64.7% vs —3.46%, ***P<.01). MPT indicates maximum
phonation time; RVT, Resonance Voice Therapy.
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Figure 4. RVT, rather than cervical-thoracic—focused therapy, can
significantly improve candidates’ pitch ranges. There is significant
statistical therapeutic difference between 2 different posttreatment teams
for premenopausal candidates (9.36% vs —12%, *P <.01), but there is no
statistical therapeutic difference for the postmenopausal candidates (27%
vs 4.7%, **P>.05). However, when we mixed the premenopausal and
postmenopausal candidates together, the difference is significant again
(18.2% vs 3.6% with ***P<.01). RVT indicates Resonance Voice Therapy.

RVT does not significantly improve the appearance
of vocal folds when evaluated with laryngeal
videostroboscopy

Using our videostroboscopy scoring system, we developed a
way to quantify the appearance and functional status of vocal
cords for comparison across different candidates and different
chronologic points of same candidates, as shown in Table 2.
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Table 2. A simple videostroboscopic scoring system, which
was designed and used quantify clinic findings on stroboscopy.

VIDEO STROBOSCOPY SCORING SYSTEM

CATEGORIES STROBOSCOPIC APPEARANCE = SCORES
a Asymmetry 1
b Incomplete glottic closure 1
c Low resonance quality 1
d Hyperactivity and compression 1
e Breath support 1
f Appearance of mucous 1
g Low phonation quality 1
h Edema of larynx 1
i Erythema of larynx 1
j Abnormal mucosal wave

Total 10

These laryngeal functional parameters include general appearance, arytenoid
mobility, supraglottic activity, vibration, mucosal wave, symmetry, presence of
mucus stranding, phonation quality, resonance and respiratory support, with 1
score assigned to each parameter. The higher the score is, the more severe the
abnormality is.

A simple videostroboscopic scoring system was designed and used to quantify
clinical findings on stroboscopy. A higher score corresponds to increased
abnormality.

55
5.0
4.5
4.0
3.5
3.0
2.5
20

1.5
1.0
0.5
0.0

1 1 1

A B C D A+C B+D
Figure 5. RVT does not significantly improve the stroboscopic appearance
of vocal folds. Using our videostroboscopy scoring system, the averaged
stroboscopic improvement was 39.2% with RVT, and it is 30% for the
cervical-thoracic—focused therapy, with no significant difference between
them (*P>.05). There is no statistical differences for the postmenopausal
groups (50.7% vs 29.8%, **P>.05) or combined groups (44.9% vs 29.9%,
***P>.05) either. RVT indicates Resonance Voice Therapy.

The higher the score is, the more severe are the appearance and
dysfunction.

Among the premenopausal group, the average stroboscopic
score decreased by 39.2% with RV'T and the cervical-thoracic—
focused therapy decreased by 30%. There was no significant
difference between them (*P>.05). For the postmenopausal
subjects, there was 50.7% improvement from RVT. There was
only 29.8% improvement from the cervical-thoracic—focused
therapy, and there was no statistical difference between the 2
interventions (**P>.05). When all the subjects were combined,
the RVT resulted in 44.9% stroboscopic improvement, the
cervical-thoracic—focused therapy resulted in 29.9%, with no
statistical difference between them (**P>.05), as shown in
Figure 5.

Discussion

Resonance Voice Therapy is proven to be an effective voice
treatment method for voice disorders. This method is identi-
fied to be learnable and is likely to be used outside clinics.?®
Several researchers reported that RV'T can reduce voice handi-
cap index, self-reporting severity, phonation effort, voice qual-
ity severity, and vocal fold abnormality for voice-disordered
patients.?-?” The results of this study suggest that RV'T had
positive effects on female singers’ voice quality, speaking flex-
ibility, phonation effort, and functional communication. These
results were consistent with other researchers’ findings in
which reduction in voice quality severity was reported after
RVT.227 To our knowledge, this research is the first study
exclusive to professional female singers, whose vocational per-
formances were affected by hormonal changes associated with
menstruation.

Researches indicated that menstruation and menopause?®
affect variations in female vocal production and they all coin-
cide with marked hormonal changes. Especially, estrogen
cause similar epithelial changes of both larynx and vagina.?’
Histologic laryngeal changes during the menstrual cycle also
mimic endometrium.!® Progesterone decreases in volume
causing vocal fold edema by increasing viscosity and acidity
levels of glandular laryngeal cells, whereas estrogen increases
glandular cell secretion and has a hypertrophic effect on
laryngeal mucus.!%30 So, both these steroids fluctuate during
menstrual cycle and have effect on vocal characteristics
throughout the cycle.’! These changes during the premen-
strual phase cause an increase in mass of the vocal folds, which
affect the vibratory characteristics of the vocal folds, lower
fundamental frequency, and/or cause hoarseness. Our study
results show that RVT is effective for professional female
singers with premenstrual and postmenopausal voice con-
cerns without significant changes in vocal fold appearance
under videostroboscopy, and RV'T is suggested as one of the
effective therapy approaches in clinics for this population
which has high demands for vocal quality.

During the past decade, or so, emphasis has been paid to the
association between posture control and voice function (both
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for normal speech and for professional artistic performance).32-34
In fact, because the larynx is suspended from the hyoid bone, it
can vary its position according to how the hyoid bone itself
moves, or, indirectly, when the head, jaws (and thus temporo-
mandibular articulation), cervical spine, and scapular girdle
move.® If one considers the muscle-tendon and ligament con-
nections of the hyoid bone with these parts of the skeleton, the
anatomical-functional relationship between the larynx and pos-
ture becomes clear. But the skeletomuscular components do not
affect the inner structure of the larynx. In our study, no improve-
ments were observed with the singer’s VHI, RAP, MPT, or
pitch range following cervical-thoracic—focused therapy.

As discussed above, this study focuses exclusively on female
singers, without recruiting any female nonsingers, which makes
this study unique in its design and result application. The limi-
tation of this study is mainly its sample size, which is difficult
to enlarge in real life.

Further research is needed to include larger sampling to
make the statistical analysis more powerful. In our study, we
noticed that both the RVT and the cervical-thoracic—focused
therapy can improve the laryngeal findings under stroboscopy
without statistically significant difference, but the singers voice
functions are significantly different. This finding prompts our
interest in further research on the relationship between strobo-
scopic findings and the functional status of larynx, especially
under the influence of hormones.

Author Contributions

LO: Study design, subject recruitment, data analysis. BV: Study
design, subject recruitment, data analysis. CL: Data analysis,
manuscript drafting. GT: Data analysis, manuscript drafting.
US: Study design, subject recruitment, data analysis, principal
investigator.

REFERENCES

1. Brodnitz FS. Hormones and the human voice. Bull N Y Acad Med.
1971;47:183-191.

2. Smith FM. Hoarseness, a symptom of premenstrual tension. Arch Otolaryngol.
1962;75:66—68.

3. Abitbol J, de Brux J, Millot GM, et al. Does a hormonal vocal cord cycle exist in
women? Study of vocal premenstrual syndrome in voice performers by videostro-
boscopy-glottography and cytology on 38 women. J Voice. 1989;3:157-162.

4. Brown WS, Hollien H. Effect of menstruation on fundamental frequency of
female voices. In: Lawrence VL, ed. Transcripts of the Tenth Symposium: Care of
the Professional Voice, Part I. New York, NY: The Voice Foundation; 1981:
94-101.

5. Brown WS, Hollien H. Effects of menstruation on the singing voice. Part I: history
and current status. In: Lawrence VL, ed. Transcripts of the Twelfth Symposium.: Care
of the Professional Voice. New York, NY: The Voice Foundation; 1983:112-116.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

Greene M, Mathieson L. The Voice and Its Disorders. San Diego, CA: Singular
Publishing Group, Inc.; 1992.

Sataloff RT. Professional Voice: The Science and Art of Clinical Care. New York, NY:
Raven Press, Ltd.; 1991:201-205.

Sataloff RT. Hormones and the voice. NATS J. 1993;50:43—45.

Sataloff RT. Sex hormones and singers: endocrine effects on voice. NATS J.
1994;51:31-34.

Abitbol J, Abitbol P, Abitbol B. Sex hormones and the female voice. J Voice.
1999;13:424—-446.
Greendale GA, Lee
1999;353:571-580.
Khaw K. The menopause and hormone replacement therapy. Postgrad Med J.
1992;68:615-623.

Decoster W, Debruyne F. The ageing voice: changes in fundamental frequency,
waveform stability and spectrum. Acta Otorbinolaryngol Belg. 1997;51:105-112.
Raj A, Gupta B, Chowdhury A, Chadha S. A study of voice changes in various
phases of menstrual cycle and in postmenopausal women. J Voice. 2010;24:363-368.
Rubin JS, Mathieson L, Blake E. Posture and voice. ] Singing. 2004;
60:271-275.

Heman-Ackah YD. Physiology of voice production: considerations for the vocal
performer. J Singing. 2005;62:173-176.

Behrman A. Common practices of voice therapists in the evaluation of patients.
J Voice. 2005;19:454-469.

Dennehy C, Saxon K, Schneider C. Exercise physiology principles applied to voice
performance: the improvement of postural alignment. J Voice. 1997;11:332-333.
Arboleda BMW, Frederick AL. Considerations for maintenance of postural
alignment for voice production. J Voice. 2008;22:90-99.

Speyer R, Wieneke G, Ghazi Hosseini E, Kempen PA, Kersing W, Dejonckere
PH. Effect of voice therapy as objectively evaluated by digitized laryngeal stro-
boscopic imaging. Ann Otol Rhinol Laryngol. 2002;111:902-908.

Speyer R, Wieneke GH, Dejonckere PH. Self-assessment of voice therapy for
chronic dysphonia. Clin Otolaryngol. 2004;29:66~74.

Speyer R, Wieneke GH, van Wijck-Warnaar I, Dejonckere PH. Effects of voice
therapy on the voice range profiles of dysphonic patients. J Voice. 2002;17:544-556.
Gordon MT, Pearson L, Paton F, Montgomery R. Predictive assessment of vocal
efficiency (PAVE). A method for voice therapy outcome measurement. J Laryngol
Otol. 1997;111:129-133.

Cohen SM, Jacobson BH, Garrett CG, et al. Creation and validation of the sing-
ing voice handicap index. Ann Otol Rhinol Laryngol. 2007;116:402—-406.
Verdolini-Marston K, Burke M, Lurk A, Glaxe L, Caldwell E. Preliminary
study of two methods of treatment of laryngeal nodules. J Voice. 1995;9:70-79.
Roy N, Weinrich B, Gray SD, Tanner K, Stemple JC, Sapienza CM. Three treat-
ments for teachers with voice disorders: a randomized clinical trial. J Speech Lang
Hear Res. 2003;46:670—688.

Chen SH, Huang JL, Chang WS. The efficacy of resonance method to hyper-
functional dysphonia from physiological, acoustic and aerodynamic aspects: the
preliminary study. Asia Pac J Speech Lang Hear. 2003;8:200-203.

Caruso S, Roccasalva L, Sapienza G, Zappala M, Nuciforo G, Biondi S. Laryngeal
cytological aspects in women with surgically induced menopause who were treated
with transdermal estrogen replacement therapy. Fertil Steril. 2000;74:1073-1079.
Ferguson BJ, Hudson WR, McCarty Jr KS. Sex steroid receptor distribution in
the human larynx and laryngeal carcinoma. Arch Otolaryngol Head Neck Surg.
1987;113:1311-1315.

Amir O, Kishon -Rabin L, Muchnik C. The effect of oral contraceptives on
voice: preliminary observations. J Voice. 2002;16:267-273.

Pipitone RN, Gallup GG Jr. Women’s voice attractiveness varies across the men-
strual cycle. Evol Hum Bebav. 2008;29:268-274.

Kooijman PG, de Jong FI, Oudes MJ, et al. Muscular tension and body posture
in relation to voice handicap and voice quality in teachers with persistent voice
complaints. Folia Phoniatr Logop. 2005;57:134-147.

Koufman JA, Radomski TA, Joharii GM, et al. Laryngeal biomechanics of the
singing voice. Ofolaryngol Head Neck Surg. 1996;115:527-537.

Bruno E, De Padova A, Napoletano B, et al. Voice disorders and posturography:
variables to define the success of rehabilitative treatment. J Voice. 2009;23:71-75.
Miyaoka S, Hirano H, Miyaoka Y, et al. Head movement associated with perfor-
mance of mandibular tasks. J Oral Rehabil. 2004;31:843—-850.

NP, Arriola ER. The menopause. Lancet.





