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Menopausal Voice-Related Work Limitation Scale
(MenoVWL): Development and Validation
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Summary: Objectives. Menopause has been reported to affect the voice of female professional voice users
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(FPVUs). The present study aims at the development and validation of a scale to measure self-perceived meno-
pausal voice-related limitation to work in FPVUs, henceforth the Menopausal Voice-Related Work Limitation
Scale (MenoVWL).
Methods. Items were drawn from previous studies on impacts of sex steroid hormones on voice, available vali-
dated scales, and in-depth interviews with post-menopausal FPVUs. A preliminary version with 16 items was
evaluated by a panel of 15 voice experts. The resulting revised version was filled in online, together with questions
on current endocrinological reproductive status and related symptoms, history of amenorrhea, professional occu-
pation, and demographic information. Responses concerning only professional voice users were selected and
inclusive and exclusive criteria were applied for correct allocation of participants into pre- and post-menopausal
stages within a restrict age range;192 responses were subject to factorial analysis for MenoVWL validation. Cron-
bach’s alpha measured internal reliability. The scale was tested by comparing MenoVWL scores between pre- and
post-menopausal FPVUs (98 and 94, respectively).
Results. Thirteen items were retained from the expert panel evaluation. Items presented a high Content Validity
Index (.94 out of 1) and high Item Acceptance Ratio (86.25 %). Both exploratory and confirmatory factorial anal-
ysis rendered one dimension scale with an excellent internal consistency (Cronbach’s alpha = .9). The results
of a Mann-Whitney test showed a higher MenoVWL score for post- as compared to pre-menopausal FPVUs
(Z = - 2.818; P = .005).
Conclusions. MenoVWL is a comprehensive and validated scale with a known factor structure. It constitutes a
health care and safety outcome self-perceived measure of value to the early detection of voice-related limitations
to work in FPVUs during menopause.
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INTRODUCTION
Limitations to occupational use of the voice tend to affect
females in a larger scale as compared to males.1,2 For exam-
ple, the prevalence of vocal nodules - a vocal fold tissue
reaction to repeated exposure to phonotrauma 3 - is consid-
erably greater in females than in males (95% as compared to
5%, respectively).4 Possible explanations include sex-specific
morphological, physiological and reproductive endocrino-
logical characteristics.2 The latter is of particular interest for
the current research.

Female voices are highly sensitivity to variations in con-
centrations of sex steroid hormones (i.e., estrogens, proges-
terone, and testosterone). Besides puberty, the female voice
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changes with variations in concentrations of sex hormones
across the menstrual cycle, during pregnancy and at meno-
pause.5 In the latter case, corresponding to the end of
female’s reproductive life, concentrations of sex steroid hor-
mones fall significantly, and this seems to be associated with
a drop in mean fundamental frequency (fo). A decrease in fo
of about .94 semitones (ST) in speech and of 1.8 ST in the
sustained vowel /a/ was found for post- as compared to pre-
menopausal females.6 To those females who use their voices
as a tool-of-trade, henceforth, female professional voice
users (FPVUs), this drop in fo, even if small, might not be
trifling.7

Professional voice users, i.e., singers, actors, broadcasters,
teachers, university lecturers, sport coaches, salespersons,
lawyers, politicians, clerical workers, counsellors, health
care professionals, and factory and call centers workers, all
require prolonged voice use.8,9 From a physiological point
of view, this corresponds to frequent collisions of the vocal
folds. The rapid vibrations of the vocal folds and the impact
stress caused by their contact forces, both contribute for a
high exposure of the mucosal tissue to trauma.10 In the case
of being a FPVU, the risk of phonotrauma caused by exces-
sive voicing is even greater, as corroborated by the higher
number of female professionals who experience a voice
disorder.1,2

Notwithstanding the significant representation of profes-
sional voice users amongst the working population,8 and
the higher exposure of females to occupational voice-related
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health and safety risks,3 our investigation failed to find vali-
dated scales addressing work limitation in FPVUs. Work
ability is affected by factors concerning aspects related to
health, functional capacity, expertise, values and attitudes.11

Several validated self-perceived questionnaires to quantify
ability to work can be found in the literature.12 For exam-
ple, the Work Ability Index (WAI) is used to measure work
ability during health examinations. It includes questions
that assess the physical and mental demands of work, and
the worker’s health status and resources. This index has
been used to promote an early identification of workers who
require specific work-related health support.13 Other avail-
able questionnaires are majority focused on impacts of job
performance and productivity on company losses. For
example, the Work Limitations Questionnaire (WLQ) meas-
ures how chronic health problems and/or their treatment
affect on-the-job work limitations.14 The Stanford Presen-
teeism Scale (SPS) measures work limitations by assessing
worker’s knowledge and productivity.15 Despite evidence of
voice limitations in FPVUs at menopause,16−20 validated
scales accessing the degree of which these limitations may
affect work ability were also not found.

It is known that menopause can inflict self-perceived diffi-
culties at work.21 First, females feel unsatisfied with the way
they are treated by their employers/managers.22 Second,
females perceive less ability to work due to menopausal-
related symptoms, especially vasomotor ones.21 Third,
FPVUs, such as singers and teachers, experience a decrease
in vocal range, endurance and vocal fold mobility during
menopause, which impact on self-perceptions of vocal
quality.16,20

The current investigation presents the development and
validation of a scale that aims at measuring self-perceived
voice-related limitation to work in menopausal FPVUs,
henceforth the Menopausal Voice-Related Work Limitation
Scale (MenoVWL). This scale was designed to measure the
extent to which menopause may limit perceptions of job
performance in terms of occupational voice use and vocal
demand, but also with respect to impacts on professional
self-concept and self-expectations. Attitudes and self-evalu-
ation beliefs concerning work activities, self-accomplish-
ment in professional environments and organization-based
self-esteem, all negatively correlate with depression and
aggravation of physical symptoms.23 Menopause is associ-
ated with both depression and aggravation of physical
symptoms, which will impact on job satisfaction, organiza-
tional skills, affective commitment, and job involvement.24

Given the increasing number of menopausal FPVUs, it
seems important to create such scale, aiming at an early
identification of those who seek specific work-related health
support.
MATERIALS AND METHODS

Development of the MenoVWL
Items of the MenoVWL were drawn from previous investi-
gations on the effects of variations in concentrations of sex
steroid hormones on the female voice, especially with
respect to menopause.6,16,17,25−30 Also, responses from pre-
vious in-depth semi-structured interviews with post-meno-
pausal FPVUs were taken into account. These included the
opinions and perceptions of six elite performers (four inter-
nationally touring singers of different musical genres and
two actresses with international careers) and two school
teachers of different nationalities, with respect to the
impacts of menopause on: (1) quality of life and general
wellbeing; (2) voice quality; (3) voice efficacy; (4) attitudes
towards performance; (5) impacts on their working condi-
tions and career management; and (6) self-identity. The
results suggested that menopausal symptoms most affecting
their careers were vasomotor disturbances, irritability and
anxiety. Voice quality and efficacy were reported to be
affected by changes in timbre and fo, vocal dryness, dimin-
ished vocal stamina and increased vocal fatigue. Conse-
quently, their attitudes towards performance changed,
namely the need to prepare more extensively for a perfor-
mance, warm-up before work and make modifications to
their vocal technique. In the case of singers, the choice of
different repertoire was also referred as a copying strategy
to changes observed during menopause. There were also
reports of temporarily cancellations of public engagements,
and fear of becoming underpaid or unemployed because of
disturbances in working schedules and recordings caused by
menopausal symptoms. An increase in self-awareness was
mentioned, together with the sense of loss of femineity and
ageing. These perceptions were reported as potentially
increasing anxiety and apprehension.31 Finally, pre-existing
voice-related self-reported measures were also scrutinized
for items concerning healthy voice function, voice disability,
dysphonia and/ or handicap, voice-related self-efficacy, and
ability to work and to communicate.32 The combination of
the outcomes of these three different sources resulted in a
preliminary scale’s version. It included a total of 16 items,
designed using common words with simple grammatical
constructs to ensure cognitive accessibility.

The content validity of this first preliminary version was
evaluated by a panel of female voice experts: laryngologists,
speech and language pathologists, singers and voice teach-
ers. They were all recruited through authors’ personal con-
tacts in different countries, including Australia, Brazil,
Sweden, UK and USA. From the 23 initially contacted
experts, a total of 15 volunteered to participate. Evaluators
were requested to rate, in a 4-point Likert scale, adequacy
and clarity of all items with respect to construct, i.e., voice-
related limitation to work with respect to female sex-steroid
hormones at reproductive and non-reproductive stages.
Terms such as pre- and post-menopause were avoided to
ensure that responses corresponded to true opinions, and
minimize socially desirable responses concerning effects of
menopause.33 A 4-point Likert scale was used because a
scale with an odd number tends to provide neutral
answers.34 For each item, Content Validity Index was calcu-
lated by the proportion of experts’ responses, rated with 3
and 4 points for both adequacy and clarity. Evaluators were
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also asked to indicate the appropriateness of item’s inclu-
sion using a ‘yes/no’ option. This was made to allow later
calculation of Item Acceptance Ratio. The suitability of the
overall length of the scale was also measured by a ‘yes/no’
question. Finally, suggestions on each item’s drafting were
encouraged.
Participants and procedures
Ethical approval was obtained from the Ethical Committee
of the National Distance Learning University (UNED) in
Madrid, Spain. Participants were recruited: (1) through
authors’ pre-existing personal contacts; (2) via electronic
mailing lists, collected by the authors from previous activities
on advertising international symposia and continuing educa-
tion courses on voice science and pedagogy; (3) social net-
works, such as Facebook groups dedicated to voice science
and pedagogy, and Instagram and Twitter accounts; (4) via
the designated website of the Voice, Music and Language
Laboratory (www.unedvoicelab.com); and (5) word-of-
mouth. Participants were asked to fill in an online question-
naire, made available through a Google Forms link (Google,
Mountain View, California). The questionnaire was open to
all female professional voice users who were English speak-
ers, aged 18 or over, with no medically diagnosed hearing
impairments and no restrictions to understand nor give an
informed consent. Such broad range of females was included
to guarantee that responses corresponded to true feelings and
not to socially desirable opinions concerning effects of meno-
pause.33 Thus, instruction to participants was: ‘This question-
naire aims at evaluating female’s voice-related limitation to
work in relation to current stage of endocrinological repro-
ductive life’. Participants were asked to select the option that
best reflected the degree of their agreement to the presented
statements using a 6-point Likert scale (one, totally disagree;
six, totally agree).

In the present study, professional voice users were defined
following a four-level scale based on amount of voice use
and vocal demand required for a given profession.35

According to this classification, level I professional voice
users are those to whom even slight vocal difficulties may
impair ability to work. In this level, one may include classi-
cal singers, singers from other genres, actors and radio/ TV
broadcasters. Level II embraces professionals to whom
moderate vocal difficulties may prevent adequate job per-
formance, such as teachers, public speakers, politicians, call
center workers, clerical workers, salespeople, judges and
lawyers. Those professionals to whom severe dysphonia
impairs ability to work fall into level III, e.g., counsellors,
psychologists, receptionists, public relation specialists,
phone operators, and speech and language pathologists.
Finally, level IV includes all professionals whose work is
not compromised even in the presence of severe vocal diffi-
culties.

Data collection was carried out from the beginning of
November 2020 until middle January 2021. Besides
MenoVWL items, the online questionnaire included questions
on: (1) current endocrinological reproductive status; (2) pro-
fessional occupation, namely type of professional occupation
and experience; and (3) demographic information, including
age, educational level, professional experience, and life-style
habits. These questions were included to ensure correct selec-
tion of cases that corresponded to pre- and post-menopausal
stages of females belonging to a restrict age group. Such selec-
tion was needed for several reasons. First, menopause can
only be determined retrospectively; it is defined as the day
when 12 consecutive months of amenorrhea occur.36 Second,
the rate of reduction of ovarian oocytes does not occur at a
constant rate in all females.36−38 Thus, age of menopause is
quite varied, depending on individual biological and social-
demographic characteristics. Third, age is a weak stand-alone
predictor of menopause. Fourth, ageing may act as a con-
founding factor for the sole investigation of menopausal
symptoms, so comparisons between middle-age with younger
and post-menopausal females within a restrict age range are
recommend.39 However, middle-age females (in their 40s)
have lower voices when compared to younger females (in their
20s). Thus, when investigating FPVUs menopausal voice-
related symptoms, responses from females with 39 or less
years of age were disregarded.

To overcome the challenges of possible confounding fac-
tors in the sole study of perceived menopausal-related symp-
toms, we have followed the 2001 Stages of Reproductive
Aging Workshop (STRAW) recommendations, which pro-
pose a combination of menstrual and qualitative hormonal
criteria to define a staging system for ovarian aging. In this
staging system (summarized in Figure 1), menopause is used
as a guide for setting all other stages, and it is therefore con-
sidered stage 0. The reproductive phase includes stages −5
to −3. Stages −2 to −1 correspond to early and late peri-
menopause, whereas stages +1 to +2 represent early and
late post-menopause.38,40
Analysis of validity and reliability
For the purposes of validation of MenoVWL, we followed
the recommendations explained above for the sole investiga-
tion of menopausal voice-related symptoms. Thus, only
responses from participants at stages -3 to +2 of STRAW
belonging to a restrict age range (40 to 65 years old) were
considered.37−39 In summary, respondents were selected by
applying a combination of the following criteria: for the
exclusive criteria - (1) to have ≤ 39 or ≥ 66 years old; (2) to
be pregnant; (3) to have an endocrinological problem (e.g.,
ovarian cancer, polycystic ovarian syndrome, endometri-
osis, hyper/hypothyroidism); (4) to be using hormonal con-
traceptive medication; and (5) to be using hormonal
replacement therapy; for the inclusive criteria - (1) for stages
-3 to -1 of the STRAW menopausal staging system, FPVUs
who were experiencing regular menstrual cycles or, if men-
strual cycles were irregular, episodes of amenorrhea no lon-
ger than three consecutive months; and (2) for stages 0 to
+2, FPVUs currently experiencing twelve or more months

http://www.unedvoicelab.com


FIGURE 1. Stages of Reproductive Aging Workshop (STRAW) system. *Stages most likely related to vasomotor symptoms.37
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of amenorrhea (i.e., absence of menses), without surpassing
5 consecutive years.

Internal validity was analyzed by means of a two-step fac-
torial validation analysis. First, to identify latent variables,
an exploratory factorial analysis was carried out on a ran-
domly selected part of the sample. Second, a confirmatory
factorial analysis was used to proof the initial structure by
means of a structural equation model, using the second half
of the sample. This procedure tested model fitting to the
data by using the following fit indices: (1) x2/df; (2) the Com-
parative Fit Index (CFI); (3) Tucker−Lewis Index (TLI); (4)
the Root Mean Square Error Approximation (RMSEA); and
(5) the Standardized Root Mean Square Residual (RSMR).
The suggested cut-off values were: (1) 1 < x2/df < 3; (2) CFI
> .90; (3) TLI > .90; (4) RMSEA < .06; and (5) RSMR <
.08.41,42 Once latent variables were defined, a reliability
analysis was carried out by means of Cronbach’s alpha.
Testing the scale: group comparisons
In order to test the scale, MenoVWL scores were compared
between pre- and post-menopausal females. Females who
have not experienced menopause, i.e., the pre-menopausal
group, where those who, according to STRAW menopausal
staging system, fell into stages -3 to -1; females who have
already experienced menopause, thus referred to as post-
menopausal group, where those included in stages 0 to +2.
The results of the Kolmogorov-Smirnov test suggested that
data were not normally distributed (P < .05). Thus, group
comparisons were carried out using a Mann-Whitney test.
Effect sizes were estimated using the Rosenthal’s formula
and using the following reference values: r = .5 (large effect);
r = .3 (medium effect); and r = .1 (small effect). All compu-
tations were performed using SPSS version 24 for Windows
(IBM Corporation, Armonk, NY) and AMOS.43
RESULTS

Sample characteristics
From a total of 682 responses, 165 were disregarded; 16
responses were non-valid and 149 respondents did not fulfil
the inclusive criteria of absence of a medically diagnosed
voice problem and current employability as a professional
female voice user in levels I to III of the classification system
adopted in this study.35 This yielded a total of 517 valid
responses, corresponding to a 75.8 % response rate. How-
ever, for the purposes of MenoVWL validation, further
inclusive an exclusive criteria needed to be applied, ensuring
correct allocation of responses in the STRAW stages that
corresponded to pre- and early post-menopause. This
yielded a total of 192 responses, 37.1 % of the total valid
responses. The characteristics of these respondents are sum-
marized in Table 1, divided into pre- and post-menopausal
groups, i.e., stages -3 to -1 and 0 to +2 of the STRAW stag-
ing system, respectively.37,38,40
Expert evaluation
The combination of expert ratings and their comments
resulted in the removal of 3 of the 16 presented items,
namely: ‘I can be heard while working in noisy environ-
ments without people asking me to repeat what I just said’;
‘My superiors are sometimes negative about my voice’; and
‘I feel I need to improve my vocal training’. These particular
items received comments that suggested no rephrasing pos-
sibilities to improve their adequacy or clarity. For example,
reviewers stated: I’m not sure what “to improve vocal train-
ing” means. Would it be a training with a voice teacher? Or
self-vocal health/building regimen? Is it just ’superiors’ or all
work colleagues? Management implies a more economic per-
spective. This question may be also leading and can be related
to multiple voice issues apart from reproductive life, such as
menopause. The retained 13 items showed a mean item ade-
quacy and a mean item clarity of 3.75 and 3.41 (out of 4),
respectively. As to what concerns the overall length, a mean
of 3.86 (out of 4) was obtained. The Content Validity Index
revealed a score of .95 (out of 1) and the Item Acceptance
Ratio reached a mean value of 87.18 %. All items, except
three, were subject to an English language improvement,
following the suggestions made by the evaluators for each
individual item. Examples of language modifications



TABLE 1.
Participants’ Characteristics Whose Responses Were Selected for MenoVWL Validation, Distributed According to Pre- and
Post-Menopausal Groups.

Characteristics Pre-menopausal (n = 98)

n (%)

Post-menopausal (n = 94)

n (%)

Total (n = 192)

n (%)

Age (40-65)

Mean (SD) yrs. 46.3 (4.2) 57.7 (4.7) 51.9 (7.2)

Educational level

PhD 22 (11.5) 14 (7.3) 36 (18.8)

Master 48 (25.0) 48 (25.0) 96 (50.0)

Post-secondary degree 23 (12.0) 31 (16.1) 54 (28.1)

No post-secondary degree 5 (2.6) 1 (0.5) 6 (3.1)

Weight

Underweight 2 (1) 1 (0.5) 3 (1.6)

Normal weight 49 (25.5) 51 (26.6) 100 (52.1)

Overweight 36 (18.8) 35 (18.2) 71 (37)

Obese 11 (5.7) 7 (3.6) 18 (9.4)

Regular physical exercise

Yes 72 (37.5) 79 (41.1) 151 (78.6)

No 26 (13.5) 15 (7.8) 41 (21.4)

Sleeping quality

Never/rarely enough sleep 17 (8.8) 17 (8.9) 34 (17.7)

Sometimes enough sleep 15 (7.8) 19 (9.9) 34 (17.7)

Often/very often/always enough

sleep

66 (34.4) 58 (30.2) 124 (64.6)

Healthy eating habits

Never/rarely 11 (5.7) 7 (3.6) 18 (9.4)

Sometimes 13 (6.8) 14 (7.3) 27 (14.1)

Often/very often/always 74 (38.5) 73 (38) 147 (76.5)

Good hydration habits

Never/rarely 17 (8.9) 22 (11.5) 39 (20.4)

Sometimes 19 (9.9) 26 (13.5) 45 (23.4)

Often/very often/always 62 (32.3) 46 (24) 108 (56.3)

Smoking habits

One cigarette once a while 6 (3.1) 2 (1) 8 (4.2)

Less than 5 a day 1 (0.5) 1 (0.5) 2 (1)

More than 5 a day 2 (1) 2 (1) 4 (2.1)

No 89 (46.4) 89 (46.4) 178 (92.7)

Medically diagnosed reflux

Yes, on medication 13 (6.8) 10 (5.2) 23 (12)

Yes, off medication 7 (3.6) 6 (3.6) 13 (6.8)

Yes, in the past 25 (13) 13 (6.8) 38 (19.8)

No 53 (27.6) 65 (33.9) 118 (61.5)

Voice education

Yes, I currently do 41 (21.4) 33 (17.2) 74 (38.5)

Not now, but I have done it in the

past

51 (26.6) 52 (27.1) 103 (53.6)

No, never 6 (3.1) 9 (4.7) 15 (7.8)

Vocal warm-up habits

Never/Rarely 36 (18.8) 24 (12.5) 60 (31.2)

Sometimes 13 (6.8) 22 (11.5) 35 (18.2)

Often/Very often/always 49 (24.6) 48 (25) 97 (50.5)

Professional voice use

Level I 23 (12) 13 (6.8) 36 (18.8)

Level II 65 (33.9) 74 (38.5) 139 (72.4)

Level III 10 (5.2) 7 (3.6) 17 (8.9)

professional experience

Mean (SD) yrs. 20.8 (6.9) 29.8 (9.4) 25.2 (9.4)

Hours/Day of occupational voice use

More than 8 hours 9 (4.7) 6 (3.1) 15 (7.8)

(Continued)
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TABLE 1. (Continued )

Characteristics Pre-menopausal (n = 98)

n (%)

Post-menopausal (n = 94)

n (%)

Total (n = 192)

n (%)

Between 5 and 8 hours 43 (22.4) 42 (21.9) 85 (44.3)

Between 1 and 4 hours 43 (22.4) 38 (19.8) 81 (42.2)

Less than 1 hour 3 (1.6) 8 (4.2) 11 (5.7)

ARTICLE IN PRESS

6 Journal of Voice, Vol.&&, No.&&, 2022
include: ‘I constantly feel that I am not at my full voice
capacity at work’, rephrased to ‘I cannot use the entire
capacity of my voice at work’, and ‘I have thought of chang-
ing my job because of my voice’, modified to ‘I think about
changing my job due to my voice’.
Instrument’s validity and reliability
To identify latent variables, an exploratory factorial analy-
sis was carried out with 101 participants, randomly selected
from the sample designated for MenoVWL validation
(n = 192). The sample adequacy for this analysis was tested
by means of the Kaiser-Mayer-Olkin statistic, rendering a
good adequacy result (KMO = .928). The correlation
between items was large enough to apply factorial analysis,
as shown by Barlett’s sphericity test (x2(78) = 1091.079,
P< .001). The 13 retained items from the expert validation
were introduced in the exploratory analysis using a Principal
Axis Factor. After applying the Kaiser-Guttman rule, only
one factor was found. Factor loadings for all items were
> .6 (Table 2). The final factorial solution accounted for
61.7 % of the total variance.
TABLE 2.
Items’ Statements and Corresponding Factor Loadings.

Factor loading Statement

.878 My voice restricts my work activities.

.859 I feel I need fewer hours of work

because of my voice.

.849 My voice makes me feel incompetent.

.838 I worry I will lose money as a result of

my voice.

.825 I cancel professional engagements

because of my voice.

.810 I think about changing my job due to

my voice.

.801 My voice affects my decisions about my

future career.

.742 I feel pressure at work because of my

voice.

.737 I cannot use the entire capacity of my

voice at work.

.737 I am underpaid because of my voice.

.707 I cannot get my message across at work

because of my voice.

.701 My voice worsens as I work.

.691 My voice reduces the chances of get-

ting professional opportunities.
To test the initial structure, a confirmatory factorial anal-
ysis was carried out with the second randomly selected part
of the sample for MenoVWL validation (n = 91). The one-
factor structure found in the exploratory factorial analysis
presented a reasonable adjustment to the collected data.
The fit indices obtained were: x2/df = 2.89; CFI = .824;
TLI = .789; RMSEA = .083; RSMR = .093. Finally, Cron-
bach’s alpha analysis rendered a reliability of .951.
Testing the scale: group comparisons
To test the final MenoVWL scale (presented as supplemen-
tary material to this article), comparisons between pre- and
post-menopausal FPVUs were made. To facilitate the inter-
pretation of results as percentiles, the 6-point Likert scale
was converted into a 100 point scale. Table 3 displays
descriptive statistics for MenoVWL scores for pre- and
post-menopausal groups. Overall, mean scores were low,
with a percentile of 15.06 for the total sample. For pre- and
post-menopausal FPVUs, mean percentiles were 12.21 and
18.04, respectively.

Results of the Mann-Whitney test rendered significant
differences. As shown in Figure 2, post-menopausal FPVUs
show higher self-perceived voice-related limitation to work
as compared with pre-menopausal professionals (Z =
- 2.818; P = .005), although the Rosenthal effect-size is low
(r = .15). In addition, the number of outliers are greater and
widely distributed for post- (between 56.92 and 75.36) as
compared to pre-menopausal FPVUs (between 44.62 and
55.38).
DISCUSSION
Female-specific vocal and endocrinological characteristics
place FPVUs at a higher risk of developing occupational
voice-related hazards as compared to male professional
voice users (MPVUs).2,3,44 At menopause, due to a signifi-
cant depletion in concentrations of sex steroid hormones,
FPVUs may suffer from debilitating symptoms that affect
their self-perceived voice-related ability to work.21 Some
may even feel compelled to abandon their workplace,45 as
menopausal voice-related symptoms may contribute to the
impairment of FPVUs work ability.16,20,31,45 The develop-
ment and validation of a scale that assesses menopause
voice-related limitation to work seems therefore crucial.

Following the definition of work ability proposed else-
where,11 MenoVWL included questions on self-perceived
limitations to work concerning voice-related occupational
health, such as ‘My voice worsens as I work’ and ‘I feel I



TABLE 3.
Descriptive Statistics for MenoVWL Percentile Scores,
for Pre- and Post-Menopausal Professional Female Voice
Users.

Professional Female

Voice Users

M Md SD IQR

Total sample 15.06 7.69 17.65 16.92

Pre-menopausal

professionals

12.21 7.69 15.44 16.92

Post-menopausal

professionals

18.04 9.23 19.70 18.46

Abbreviations:M, mean; Md, median; SD, standard deviation; IQR, differ-

ence between 75 and 25 quartiles.
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need fewer hours of work because of my voice’. It also
assessed perceptions of voice-related functional capacity,
such as ‘I can’t use the entire capacity of my voice at work’.
In addition, questions on expertise were included, e.g., ‘My
voice restricts my work activities’, as well as questions con-
cerning values, such as ‘I am underpaid because of my
voice’. Finally, changes in attitudes were also investigated,
such as ‘My voice affects my decisions about my future
career’ or ‘I cancel professional engagements because of my
voice’. MenoVWL also presented questions on employee’s
self-concept, such as ‘My voice makes me feel incompetent’
and on self-expectations at work, such as ‘My voice reduces
the chances of getting professional opportunities’. These
questions were included because self-evaluation of perceived
work limitation and self-accomplishments in professional
environments have been significantly associated with job
satisfaction and job commitment. On the other hand, both
job satisfaction and commitment have been negatively asso-
ciated with depression,46 and depression is one of the most
FIGURE 2. MenoVWL percentile scores between pre- and post-
menopausal professional voice users. The boxplot represents the
part of the distribution that falls between the 25th and the 75th per-
centiles, the horizontal line crossing the interior of the box repre-
sents the median, and the vertical lines outside the box connect the
smallest and largest values that are not outliers nor extreme values.
Open circles and asterisks represent outliers and extreme values,
respectively.
commonly reported menopausal symptom, with a signifi-
cant contribution to an aggravation of self-perceived limita-
tion to work.23 These items were important to be included
because MenoVWL was designed to assess voice-related
work ability rather than perceptions of voice problems dur-
ing menopause. If the latter would be the aim of the current
investigation, other already validated scales, such as the
Voice Handicap Index (VHI-30) or the Singing Voice Hand-
icap Index (S-VHI), would be sufficient.47

From the initially designed 16 items, only 13 were
retained from an expert evaluation. These 13 items were
high in adequacy in terms of their construct, and high in
clarity (3.75 and 3.41 out of 4, respectively). They also
received a high Content Validity Index (.94 out of 1) and a
high Item Acceptance Ratio (86.25 %). The exploratory fac-
torial analysis identified one latent variable, with a suffi-
ciently large correlation between items to apply a factorial
analysis. Thus, a confirmatory factorial analysis was carried
out to test the scale’s structure. The results demonstrated an
excellent internal consistency (Cronbach’s alpha > .9).

MenoVWL was designed to target FPVUs belonging to
the first three levels of professional voice users classification
system, based on voice use and vocal demand.35 For testing
this scale, comparisons between pre- and post-menopausal
FPVUs were made. The results showed that post-meno-
pausal professionals perceived higher voice-related limita-
tion to work as compared to pre-menopausal professionals.
This result was expected, as menopause has been frequently
associated with alterations in voice quality and voice
function6,16,18,25,48 that may affect working ability. How-
ever, the effect size was small (r = .15). This could have
resulted from our sample characteristics. The majority of
MenoVWL respondents were level II professional voice
users, i.e., professionals to whom only moderate vocal diffi-
culties may prevent adequate job performance.35 This level
includes teachers, public speakers, politicians, call center
and clerical workers, salespeople, judges and lawyers.
Although the over representation of level II professionals in
our sample follows the trend reported elsewhere for percent-
age of U.S. working population,8 this could have consti-
tuted a limitation to our results. Voice education tends to
increase awareness of voice use, improving the management
of occupational voice-related health and safety.49 Thus, one
may speculate that effect size could have been higher if the
sample included a higher number of level I professionals.
This level includes professionals to whom even slight vocal
difficulties may impair ability to work, such as singers,
actors and radio/ TV broadcasters.35 Future research may
consider applying this scale only with level I professional
voice users. The results of such study could contribute to a
better understanding of whether the onset of menopause
requires adjustments in the workload of this specific group
of professionals.

Comparisons between pre- and post-menopausal groups
showed outliers. These were not excluded from the analysis
because severity of menopause-related self-perceived effects
varies substantially between individuals.37 In our study,
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menopause seems not to be perceived as a strong limiting
factor to work for the majority of FPVUs (mean responses
were around 20th percentile); however, there were cases in
which menopause lead to serious limitations (around the
80th percentile). One may speculate that, unlike other older
females, to whom cognitive strategies protect their self-con-
cept from the influence of body dissatisfaction,50 FPVUs
may lack on coping strategies that can assist in protecting
their self-concept from the impacts of dissatisfaction with
the characteristics of a changing voice. In a clinical setting,
the application of this scale can be of particular relevance as
a preventive measure, assisting the development of better
health care options, as they will be more sex, age and occu-
pational orientated.

The overall low self-perceived voice-related limitation to
work was not a surprising result. Participants in both pre-
and post-menopausal groups had comparable characteris-
tics. The majority had healthy life-style behaviors, such as
practice of regular physical activity (at least twice a week),
good sleeping and eating habits, good hydration levels and
the absence of medically diagnosed reflux. These character-
istics, if not similarly distributed between groups, could indi-
rectly interfere with our results, acting as confounding
factors. In addition, the majority of participants had voice
education in the past, and there was a substantial number
who were still having voice education. The majority
reported to warm-up before work. Also, we had a similar
distribution of weight-related characteristics between pre-
and post-menopausal groups, with the majority of partici-
pants belonging to a normal weight. This further contrib-
uted to minimizing possible biases in our results: post-
menopausal women with higher BMI have higher levels of
estrogen as compared to those with lower BMI. These
higher estrogen content seems to impact on acoustical char-
acteristics of the voice, such as fo.

48

MenoVWL responses were collected online to facilitate a
large dataset.51 Also, online data collection was a recom-
mended option for conducting research during outbreaks of
rapidly evolving infectious diseases, such as the COVID-19
pandemic.52 However, this approach to data collection
could have been a limitation to our study. During COVID-
19 pandemic outbreak, FPVUs faced a substantial reduc-
tion in their professional activities. Future investigations
should compare MenoVWL scores with acoustical, physio-
logical, aerodynamical and perceptual vocal characteristics
of pre- and post-menopausal FPVUs in a non-pandemic sit-
uation.

Only 37.1 % of the valid responses were considered for
MenoVWL validation and testing. Thus, sample size could
be insufficient to guarantee the scale’s validity. Neverthe-
less, the scale’s length was short (13 items), so 192 responses
still allowed for robust factorial analysis.53 Also, to use
all valid responses (n = 517) would offer several methodo-
logical drawbacks. First, knowing that the questionnaire
was about menopause could lead to ‘socially desirable’
answers instead of true opinions on menopause-related
perceptions.33,34 To avoid this, the questionnaire needed to
be open to FPVUs who were English speakers, aged 18 or
over, and participants were instructed to provide their
responses based on their ‘current endocrinological repro-
ductive stage’. Second, the risk of incorrect allocation of
responses into pre- and post-menopausal groups would be
greater if the questionnaire would target only women of cer-
tain age-range. Age is not a good stand-alone predictor for
menopause. Also, menopause can only be determined retro-
spectively. On the face of these methodological demands,
required when studying menopause-related self-perceptions,
we have applied a combination of specific exclusive and
inclusive criteria, following the STRAW menopausal stag-
ing system.37,38,40 Only participants belonging to stages -3
to -1 and 0 to +2 of the STRAW menopausal staging sys-
tem, aged between 40 and 65 years old, were included.
When testing the scale, participants were divided into pre-
(stages -3 to -1) and post-menopausal (stages 0 to +2)
groups.

Age at menopause is largely dependent on individual bio-
logical and social-demographic characteristics. Thus, age is
not a stand-alone criteria for allocating participants into
pre- and post-menopausal groups. We have followed the
recommendations of the World Health Organization
(WHO) to reduce confounding effects of aging when study-
ing the sole impacts of menopause.39 For comparative study
designs, WHO recommends comparisons between three
groups with restricted age range: young and middle-age
pre-menopausal and post-menopausal women.39 We only
included middle-age pre- and early post-menopausal
FPVUs because previous studies have shown that females at
their forties have lower voices when compared with females
at their twenties.54,55 The mean age difference between pre-
and post-menopausal groups was approximately 10 years.
This age range could have acted as a confounding factor in
our results. However, a recent meta-analysis suggests that
effects of aging on acoustical, physiological and perceptual
voice metrics appear later than 65 years old56; the mean age
of our post-menopausal group was 57.7 years old.

One could argue that another possible limitation of this
scale would be that items are non-sex specific. In such case,
one would expect the inclusion of age-matched male profes-
sional voice users (MPVUs), whose scores could be com-
pared with pre- and post-menopausal FPVUs. However,
such study design would not be supported by the evidence
provided in the literature. First, differences in health out-
comes between females and males should not be solely
attributed to biological differences; interactions between ele-
ments that shape social reality are equally important.57

Thus, it is expected that males and females react differently
when assessing their exposure and vulnerability to health
risks, leading to quite different experiences with respect to
illness and healthcare.58 Second, the depletion in concentra-
tions of sex steroid hormones at the end of a female repro-
ductive life, i.e., menopause, is abrupt. For a male, the same
does not apply. The end of reproductive life, i.e., andro-
pause, involves a gradual and much slower decrease of sex
steroid hormones over the years, leading to a peak depletion
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much later in age (approximately after 70 yrs.).59 At this
point in life, the assessment of MPVUs work ability would
not be relevant; the majority would be already retired.

Given the complexity of female’s reproductive endocrino-
logical system and the impacts of variations in sex steroid
hormones on voice quality, future inclusion of this scale in
regular medical evaluations seems a step forward in improv-
ing health-care of FPVUs. Bringing sex and gender sensitiv-
ity to healthcare practice and education is required to
improve decision-making and health-related outcomes.60 In
addition, it would be worthwhile to apply this scale longitu-
dinally, comparing MenoVWL scores for the same FPVUs
at different stages of the STRAW menopausal staging sys-
tem. Such longitudinal studies are scarce, although consid-
ered as the golden standard for the understanding of
impacts of menopause.39

In future work, the use of this scale as an occupational
health and safety preventive measure at workplace should
also be encouraged. At work, menopause is frequently con-
sidered as a taboo topic, implying that it may be embarrass-
ing or inappropriate to discuss.22 As a consequence,
communication between female employees and employers
with respect to menopause may be limited, or occur at a
later stage to allow for improvements in employers’ working
conditions. In such scenario, the workplace can be under-
stood as a promoter of anxiety and tension, in which meno-
pausal females are compelled to hide their symptoms.61

Also, lack of awareness on menopausal-related experiences
at work may, by itself, worsen menopausal symptoms.62

With the present investigation, we hope to contribute to the
improvement of occupational health care and safety of the
increasing numbers of aging females whose livelihood
depends on voice quality.
CONCLUSIONS
MenoVWL is a scale that measures self-perceived meno-
pausal voice-related limitation to work in FPVUs. It
includes 13 items that assess menopausal limitation to work
concerning voice-related occupational health, functional
capacity, expertise, values, attitudes, self-concept, self-
expectations, self-evaluation and self-accomplishments. A
preliminary test of this scale showed that post-menopausal
FPVUs seem to have a higher MenoVWL score when com-
pared to pre-menopausal professionals. Thus, the applica-
tion of this scale within both clinical and working
environments seems worthwhile to pursue, especially if the
aim is to develop specific occupational health and safety
preventing measures for aging FPVUs. With our aging pop-
ulation, it is expected that increasing numbers of FPVUs
will seek to maintain self-perceived voice-related working
ability across their chosen careers.
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