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ABSTRACT 

This article reports the results of a case study on the effects of the menstrual cycle and the use of 

a third generation oral contraceptive pill (OCP) on the pattern of vibration of the vocal folds of a 

young classical female singer when singing a Lied by Schumann, Widmung. The 

electrolaryngraphically derived closed phase quotient (CQ) was used as a measure of vocal control 

across the menstrual cycle for both OCP and placebo use. This was a double blind randomised placebo 

controlled trial. Neither the researchers nor the participants were aware of which arm of the study 

would come first. A total of six audio-recordings and six blood samples were performed at three 

specific stages of the menstrual cycle, for both OCP and placebo use: at menstruation, and during 

follicular and luteal phases of the menstrual cycle. Results indicate that the use of a third generation 

OCP diminishes differences between the distributions of closed quotient across the menstrual cycle by 

dampening fluctuations of steroid hormones. It seems that the singer was able to improve vocal control 

across the menstrual cycle when she was using an OCP with antimeneralocorticoid and antiandrogenic 

properties. 
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INTRODUCTION 

Previous studies have provided evidence for the connection between sex hormonal variations and 

voice quality. However, the degree and type of this relationship still raises some controversy, especially 

with regard to the singing voice.1-16 Moreover, no systematic research regarding the effects of the 

contraceptive pill on the singing voice has been published. Therefore, further investigation in this field 

is justified. 

The existent research concerning the effects of OCP on voice quality has reported contradictory 

results. On the one hand, early studies have associated the use of OCP with voice virilisation. However, 

these studies involved the use of earlier OCP preparations with high doses of synthetic steroid hormones 

(oestrogens and progesterone), which could be associated with voice virilisation.17,18 On the other hand, 

recent studies have shown stabilization effects of OCP use on voice quality across the menstrual cycle. 

Women using modern OCP preparations had lower perturbation values and smaller variance, parameters 

mostly associated with healthier voices.19 However, these previous studies only have concerned about 

the effects of OCP use on sustained vowels. No attention has been paid to the effects of OCP use on a 

much more demanding vocal mechanism, such as the one that is used during the singing of classical 

repertoire.  

Possible explanations for the effects of steroid hormones on voice quality have been proposed. 

Some authors believe that vocal problems exist during the menstrual cycle because the woman’s voice 

is difficult to control in the face of constant variations in sex hormonal concentrations.12 It has been 

suggested that constant fluctuations on steroid hormone concentrations cause changes in the vocal folds, 

such as oedema and small haemorrhages. These phenomena account for modifications in the pattern of 

vibration of the vocal folds, with consequent difficulties in voice production and vocal control, and with 

negative changes in voice quality, such as hoarseness, vocal fatigue, decreased range and problems with 

intonation.20, 21 

Taking into account the above explanations, this research aims to assess whether the dampening 

of fluctuations of steroid hormones across the menstrual cycle when using an OCP avoids vocal 

problems. To test this hypothesis, this study investigates vocal control across the menstrual cycle when 

using and when not using an OCP, by studying the distribution of closed quotient as derived from the 
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electrolaryngograph.  

 

CASE STUDY 

Design and Procedure 

A young female classical singer (age = 22 years old), who was a post-graduate student at the Royal 

College of Music, in London, and who had a semi-professional singing profile volunteered to take part 

in this study. This was a long-term research (it lasted six months) that involved a great commitment of 

the singer, since she had agreed to participate in a double blind randomized placebo controlled trial. 

During the whole study, the singer was asked to take Yasmin for three consecutive months, and to take 

its matched placebo for another three consecutive months. Neither she nor the researchers knew which 

arm of the study would come first. Double-blind trials are thought to produce objective results since the 

expectations of the researcher and the participant about the experimental drug do not affect the 

outcome.22 Ethical permission was gained from the South Sheffield Research Ethics Committee prior to 

the start of the study. 

On the third month of Yasmin use and on the third month of placebo use, three audio-recordings 

and three blood tests were performed at specific stages of the menstrual cycle: during menstruation (on 

the second day of a regular 28 days cycle), during follicular phases (on the eleventh day of a regular 28 

days cycle), and during luteal phase (on the twenty-fifth day of a regular 28 days cycle). Therefore, a 

total of six recordings were done during the study, all in the same room at the Royal College of Music.  

The singer was asked to sing three different warming-up exercises, and then to sing a Lied of her 

choice - Widmung by Schumann. This she recorded whilst listening to the piano accompaniment on one 

channel of pair of headphone placed over that ear only. 

 

Materials: the OCP 

Yasmin was the selected OCP for this study because it offers more advantages than other 

combined contraceptive pills available nowadays, potentially with fewer risks of vocal changes, 

especially for singers.23 It has antimeneralocorticoid effects not found in other OCPs, so it is not 

expected to have effects of water retention. Additionally, it has an antiandrogenic effect, so vocal 
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masculinisation is also not expected when using this particular OCP.24-26 Schering Health Ltd. kindly 

provided boxes of Yasmin and of matched placebo, which were randomly allocated in similar boxes 

by the Pharmacy Department of Hallamshire Hospital. 

 

Materials: the recording equipment 

A total of six audio-recording were preformed using the following equipment: a MBNM550E-L 

microphone; a portable microphone stand beyerdynamic; a microphone preamplifier Alice 

MIC•AMP•PAK 1TM; stereo digital audio tape-recorder (DAT) (Sony TCD-D7); Sony digital audio 

tapes PDP-125C 62m/205ft.; and a portable electrolaryngograph connected to a portable oscilloscope.  

The electrolaryngograph was particularly chosen for this study because it allows aspects of vocal 

fold vibration to be monitored. Previous studies have suggested that changes in the vocal folds, such as 

oedema and haemorrhages, are associated with fluctuations in concentrations of steroid hormones 

(oestradiol and progesterone) during a natural menstrual cycle.20, 21 Therefore, changes in the pattern of 

vibration of the vocal folds are also expected. The electrolaryngograph generates a signal does not have 

components of supra-glottal influence, thus it provides accurate information about vocal phenomena.27 

In the present study this is the focus of attention, bearing in mind that the explanations presented to date 

for vocal changes during the premenstrual and menstrual phases of the menstrual cycle refer mostly to 

alterations in the voice source. Additionally, it is a non-invasive means of assessing aspects of vocal 

fold vibration which does not interfere with voice production. Thus the singer’s voice can be monitored 

mean while she is performing classical repertoire.28 It also allows: i) the analysis of large amounts of 

data, which is important when analysing the singing repertoire; 29 ii) the study of a high range of notes 

and loudness levels, also important when analyzing the operatic singing repertoire;30 iii) the analysis of 

every vocal fold vibratory cycle, which is extremely important given that sometimes pitch and vocal 

clarity can be affected over a longer time than one phonatory cycle;31 iv) the study of the myoelastic 

properties of the vocal folds by measuring the contact of the vocal folds, glottal area variations during 

the vocal fold cycle, glottal area and vocal fold vibratory cycle; therefore, it indicates the presence of 

any voice pathology exists32 (abnormalities in the closed phase of the vibratory cycle correspond to 

changes in the quality of the voice, since the closed phase corresponds to maximum excitation of the 
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vocal tract, when it is isolated from the subglottal cavities29-33); v) the assessment of whether there is an 

oedematous conditions of the vocal folds, pathology most associated with premenstrual and menstrual 

vocal side effects mentioned to date.34 

For each recording session, the electrolaryngograph electrodes were positioned at the level of the 

larynx of the participant, and its position checked out with reference to the output waveform (Lx) on an 

oscilloscope, potentially important for trained singers who tend to keep the larynx low when singing.35  

A Sharp minidisk portable recorder MD-MT80, TDK 80 recordable Mini Discs and Vivanco 

Airspace DX400 head phones were used to play back the piano accompaniment of the chosen Lied, 

recorded previous to the beginning of the experiment. 

 

Materials: collection of hormonal samples 

A total of six blood samples were collected using: medi swab IPA cleaning pad; cotton wool balls; 

Sharps bin; micro-pore tape; vacutainer barrels; 22G vacutainer needles; vacutainer bottles containing 

an activator and separator gel; disposable needles; tourniquet; request form containing the hormones to 

analyze; and a small pillow. 

 

Data 

For all six blood samples, concentrations of steroid hormones (oestradiol and progesterone) were 

analyzed in the Department of Clinical Chemistry, at the Royal Hallamshire Hospital. These hormones 

were chosen according to the fact that they have different concentrations for the different phases of the 

menstrual cycle, and because OCPs contain synthetic preparations of these hormones.36  

Distribution of closed phase quotient (DQx) was measured for each recording session using the 

automated Lx-based analysis technique described elsewhere.35 Distribution of closed quotient (CQ) has 

been described as an important tool to assess the control of the voice of trained classical singers, since 

higher CQ in a cycle has been associated with more sound energy reaching the listener, since the glottis 

is open for a shorter length of time each cycle when sub glottal clamping can occur. 37 

 

RESULTS 
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Concentrations of steroid hormones were compared for both placebo and Yasmin cycles and for 

the three phases of the menstrual cycle. Table 1 shows the means and standard deviations for 

concentrations of steroid hormones.  

(insert Table 1 about here) 

The results suggested that: placebo use showed great fluctuations in hormonal concentrations 

across the menstrual cycle (Figure 1); OCP use showed a dampening in the fluctuations of hormonal 

concentrations across the menstrual cycle, as expected (Figure 2). 

(insert Figures 1 and 2 about here) 

Distributions of closed quotient were also compared for both Yasmin and placebo cycles, and for 

the three phases of the menstrual cycle. Table 2 shows the means and standard deviations for closed 

phase quotient (expressed in percentage). The results suggested that the use of OCP generally showed 

higher CQ values. Both menstruation and follicular phase of the menstrual cycle showed higher mean 

values of CQ; OCP use showed lower mean value of CQ only during the luteal phase of the menstrual 

cycle. 

(insert Table 2 about here) 

Additionally, OCP use showed less variation in the distribution of CQ across the menstrual cycle 

when compared with placebo use (Figure 3). 

(insert Figure 3 about here) 

 

 

CONCLUSIONS 

Generally, the results obtained from the case study confirmed the initial expectations. Lower mean 

values of CQ during menstruation might indicate less vocal control during placebo use. The results 

support therefore previous results, in which evidence that during menstruation oedema of the vocal folds 

and swollen microvarices might exist, accounting for less voice quality during this phase of the 

menstrual cycle.  



 7 

Lower mean values of CQ during the luteal phase of the menstrual cycle when using OCP were 

not expected; however, this could be related to the fact that at this stage of the menstrual cycle, there is 

a sudden stop in the supply of synthetic steroids. An OCP is taken during twenty-one days, following 

which there is a period of seven days rest until a next box of OCP is initiated. The last recording and 

blood test were performed during this period of seven days rest for the cycle using OCP. Therefore, a 

sudden stop in the supply of steroid hormones could be related to less vocal control and higher vocal 

effort, thus with lower CQ mean values. 

Finally, the hypothesis that the use of OCP might improve vocal control across the menstrual cycle 

by dampening of steroid hormonal fluctuations across the menstrual cycle it seams to be also supported 

by the findings of this case study. During placebo use, fluctuations of oestradiol and progesterone exist 

and differences between the distribution of CQ for the three phases of the menstrual cycle seam to be 

more evident. During OCP use, the fluctuations of steroid hormones are dampened, and differences 

between the distributions of CQ between the three phases of the menstrual cycle seam to be less evident. 

Thus, it is possible that OCP use increases vocal control across the menstrual cycle and consequently 

decreases vocal effort. Yasmin intake might have benefits on the control of the vocal mechanism across 

the menstrual cycle and stabilize vocal quality across the menstrual cycle because hormonal fluctuations 

are dampened.  

Further investigation in this field should be done to compare several types of oral contraceptive 

pills, and assess whether the same results would be obtained when using other kinds of OCP 

preparations. It is the researchers’ opinion that non-invasive devices that could display a visual feed-

back of the vocal folds should be developed and used in further investigations, so that additional 

information in this field could disclose the extremely complex relationship between hormonal 

background and voice quality in female voices. 
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Table 1: Concentrations of steroid hormones during OCP and placebo use, and for the three stages of 

the menstrual cycle (menstruation or menses, follicular and luteal phases; E = oestradiol; P = 

progesterone). 

Hormones OCP Placebo 

Menses Follicular Luteal Menses Follicular Luteal 

E (pmol/l) 77.0 

1.6 

72.0 

4.8 

<57.0 

2.3 

179.0 

5.6 

285.0 

4.2 

677.0 

47.2 
P (nmol/l) 
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Table 2: Summary statistics for means and standard deviations (SD) for the distribution of closed 

phase quotient (DQx), for the Lied “Widmung” by Schumann, during OCP and placebo use, and for 

the three phases of the menstrual cycle (menstruation or menses, follicular and luteal phases). 

Vocal 

Parameter 

OCP Placebo 

Menses Follicular Luteal Menses Follicular Luteal 

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

QFx (%) 
40.50 5.26 40.50 8.99 37.50 5.78 35.50 4.28 36.50 2.88 42.50 7.64 
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Figure 1: Concentrations of ethinylestradiol and oestradiol during OCP and placebo use, respectively, 

for the three phases of the menstrual cycle (earlier follicular, i.e. menstruation, follicular and luteal 

phases of the menstrual cycle).  
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Figure 2: Concentrations of drospirenone and progesterone during OCP and placebo use, respectively, 

for the three phases of the menstrual cycle (earlier follicular, i.e. menstruation, follicular and luteal 

phases of the menstrual cycle).  
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Figure 3: Closed phase quotient distribution histogram (DQx) derived electrolaryngographically 

during the performance of the Lied “Widmung” by Schumann, during OCP and placebo use, and for 

the three phases of the menstrual cycle (menstruation- black line; follicular phase – red line; and luteal 

phase – green line). 
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