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Dysphonia and Vocal Tract Discomfort While Working From

Home During COVID-19

Ciaran Kenny, Ireland

Summary: Objective. During COVID-19, government measures to prevent disease spread included advice to
work from home. In addition to occupational risk factors, the increased use of telecommunication and changed
work environment may contribute to voice and vocal tract discomfort (VTD). This study established the preva-
lence, incidence, characteristics and impact of self-perceived dysphonia and VTD in those working from home
during COVID-19.

Methods. A cross-sectional, observational study using an online survey recruited 1575 participants. It captured
information about dysphonia and VTD presence, onset, and severity. Those with dysphonia completed the voice-
related quality of life to measure impact. Regression analyses identified risk factors for voice and vocal tract
problems.

Results. Dysphonia and VTD prevalence rates were 33% and 68%, respectively, incidences were 28% and 50%.
Perceived dysphonia severity was mild in 72% of cases. Dry throat was the most common VTD symptom at 66%.
Mean voice-related quality of life score was 82.4 (standard deviation £ 13.2). Raising or straining the voice while
working predicted new onset dysphonia and VTD. Increasing telecommunication use was associated with worse
dysphonia and VTD onset.

Conclusion. Those working from home have seen a rise in dysphonia and VTD, which were associated with
communication modality and change in environment. If home offices become the ‘new normal’ post-COVID,

workplaces should consider voice training for employees to limit potential difficulties.
Key words: Vocal hygiene—Telecommunications—W orkplace—Occupational Voice—Epidemiology.

INTRODUCTION

The global COVID-19 pandemic caused many countries to
adopt measures to “flatten the curve”, primarily through
the introduction of social or physical distancing. In the
Republic of Ireland, significant movement restrictions
(informally called lockdown) were implemented on March
27, 2020. These restrictions included a ban on travelling
to work, unless that work was an essential service. This
requirement saw many individuals forced to work from
home. Change of workplace venue necessitated hasty con-
struction of home office spaces. It also saw increased use of
telecommunication, with many individuals adopting video
calling technologies.

It is well-established that certain occupational groups are at
increased risk of dysphonia due to the demands of their job.
Studies have identified potential contributory factors including
environmental noise, exposure to laryngeal irritants, length of
working day, type of communication devices used and vocal
loading.'™ These risk factors are in addition to nonoccupa-
tional modifiers such as age, gender and response to stress.””’
Attention to adequate air quality, ergonomics, hydration and
posture are also considered important.*'' When an individual
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experiences dysphonia, they may also develop symptoms of
vocal tract discomfort (VID).'*"”

Self-perceived voice difficulties adversely affect quality
of life."*'® They also affect individuals’ occupational per-
formance and prospects. Voice difficulties are associated
with absence from work, considering career change, inabil-
ity to complete occupational requirements and limiting
interactions with colleagues.'*'”"'® Voice disorders are a
significant healthcare cost,'” and delayed assessment and
management leads to rising cost.”’

The widespread introduction of home working during the
global pandemic may have led to much of the workforce
being placed at higher risk of developing occupational voice
problems and associated VID. The change to increased
online and telephone communication may cause increased
vocal load. It seems unlikely that many home workspaces
were designed with vocal health in mind. This study hypoth-
esized a high number of self-perceived voice and vocal tract
difficulties in the general population during lockdown. It
therefore aimed to identify the prevalence, incidence, char-
acteristics and impact of self-perceived voice difficulties and
VTD during lockdown in Ireland.

MATERIALS AND METHODS

Ethics and consent

Ethical approval was obtained from the author’s institu-
tion. Data processing procedures were reviewed and
approved by an Information Compliance officer. Partici-
pants were informed at the survey outset that response
submission implied consent. Partially-completed responses
were considered withdrawals and were not included in
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analysis. Responses were fully anonymous, containing no
identifiable information.

On survey completion, all participants received vocal
hygiene information via a hyperlinked document authored
by the researcher. This document advised participants to
contact their general practitioner if they had an abnormal
voice quality lasting longer than two weeks, and described
the roles of the laryngologist and speech and language ther-
apist. It also recommended that participants try a headset
with microphone to see whether this reduces vocal strain.
Participants were encouraged to ensure sufficient systemic
hydration, use steam inhalation for surface hydration and
ensure adequate posture while voicing. They were educated
about the relationship between reflux and voice and to seek
medical advice if symptomatic for reflux. They were also
encouraged to examine their daily routine to avoid episodes of
vocal loading. Finally, they were given a link to a YouTube
video demonstrating the yawn/sigh technique to ameliorate
vocal strain.

Instrument design

An online survey was generated using Qualtrics (SAP, Wall-
dorf) to address the study aims. The survey required
responses from each question to avoid missing data. It
obtained information about gender, occupation and age. Par-
ticipants were asked about changes to communication style
during lockdown, including amount of telephone and video
calling use. Questions used bold font to contrast time points
of interest, for example, How often do you use video calling
(like Skype or Zoom) as part of your job since the lockdown?
Responses were obtained about ergonomic, environmental
and personal factors in their home working environment.
Ergonomics included use of accessories like headsets, as well
as seated/standing posture and computer monitor placement.
Air quality was an environmental factor. Personal factors
were self-reported water intake and stress (Do you feel that
working from home has made your job more stressful overall?).
Each of these were independent variables.

Dependent variables included a set of measures related
to presence, characteristics, onset, and impact of voice and
vocal tract difficulties. Participants were asked to describe
their voice quality using a system based on GRBAS,”' but
which also included an option for hoarse and the option to
self-describe voice features. Vocal tract discomfort symp-
toms were based on the Vocal Tract Discomfort Scale,””
but with the option to self-describe additional symptoms.
Impact was measured using the voice-related quality of life
(V-RQOL).” This 10-item questionnaire is scored out of
100, with higher scores indicating lower impact of dyspho-
nia on quality of life. In order to reduce participant bur-
den, those without self-reported voice difficulties were not
required to complete the V-RQOL and were assumed to be
within the normal range. Participants were asked to
describe voice quality and vocal tract discomfort during
telephone and video calling activities, for example, When
you use the telephone or video calling (like Skype or Zoom)

while working from home, do you feel like you raise or strain
your voice?

Validity was established by two means. First, the ques-
tions were designed to be clear, precise, well-presented and
with no errors in display logic, in accordance with recom-
mended practices.”* Second, a pilot phase was conducted.
Volunteers were sought by advertisement on social media.
Five volunteers responded, who varied in their gender, occu-
pations and ages. Piloting revealed slight difficulties with
occupation selection, but these could not be addressed.
Occupations were taken from an existing European Union
database” and could not be modified.

V-RQOL procedures were modified slightly based on
pilot feedback. Prior to seeing the V-RQOL, participants
were reminded that the questions related to impact of voice
on daily life, because of concerns that problem statements
in the V-RQOL could be due to nonvoice factors. Each V-
RQOL question was changed to start with “How much of
a problem is this for you now?”, followed by the problem
statement. For example, the first item was How much of a
problem is this for you now?: "Because of my voice, [ have
trouble speaking loudly or being heard in noisy situations."
This was to anchor the responses to the lockdown period,
rather than allow participants to respond based on a differ-
ent time frame. A full version of the finalized survey with
question numbers is in the supplemental file attached to
this text.

Sampling

By sample size calculation, 385 individuals were required to
obtain an accurate prevalence, but the survey remained
open and recruited a number in excess of this to facilitate
statistical analysis. Greater participant numbers allowed
more precise estimates of effect sizes and permitted investi-
gation into the effects of multiple independent variables
simultaneously.

The population of interest was those who were working
from home during lockdown. The survey was disseminated
via social media accounts owned by the author’s institution.
The study was also publicized in the national media and via
a paid social media advertising campaign. A snowball sam-
pling strategy was used, where participants were encouraged
to share the survey with other interested parties. The sam-
pling methodology was intended to obtain a diverse sample,
in order to better represent the population.

The survey was opened on May 1, 2020 and closed on
June 19, 2020. Participants had therefore been working
from home for a one month period before the study opened.
The survey closure date was timed to coincide with reduc-
tion in movement restrictions, whereby some workers were
permitted to return to their workplace.

Inclusion/exclusion criteria

Adults (>18) from the Republic of Ireland who were work-
ing from home during lockdown were recruited. Those out-
side of the Republic of Ireland were excluded in order to
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make the sample more homogeneous, since other countries
implemented lockdowns at different time points and using
different criteria. Those who were studying (rather than
working) from home were excluded, since the focus was on
paid occupations. Individuals who were aphonic prior to
lockdown were also excluded, since it would be impossible
to identify any new onset or exacerbation of voice difficulties.
The survey introduction excluded aphonic individuals by ask-
ing those who were “unable to produce any voice since before
the lockdown anyway” not to participate. Those with pre-
existing dysphonia were not excluded, because exacerbation
of their voice difficulties was of interest to this study.

Statistical analysis

Minitab 17 (Minitab LLC, Pennsylvania) was used for
descriptive and inferential statistics. All test assumptions
were met. Binary and ordinal logistic regression were used
for inferential statistics and significance was o < 0.05. Sig-
nificant associations were initially identified by univariate
analysis, then combined into a multivariate model. A parsi-
monious model was created by removing least nonsignifi-
cant predictors iteratively.

Derived variables

Some variables were derived by applying a function to sur-
vey responses. Participants were asked Do you think you
have a problem with how your voice sounds on a day-to-day
basis right now? and later asked Did you have a problem
with the sound of your voice on a day-to-day basis before the
lockdown? Those with current, but no previous dysphonia
were considered to have a new onset dysphonia, which was
also used for incidence calculation. Question 12 asked par-
ticipants Which of the following physical sensations do you
experience in your throat while working from home on a
day-to-day basis? Select all that apply. Any participant
who selected at least one symptom was considered to have
VTD. Those who answered negatively to Did you have
these physical sensations in your throat before the lockdown?
were considered to have new onset VTD, which was also
used to calculate incidence.

Change in the amount of telephone and video calling use
before and after lockdown were derived mathematically.
For example, participants were asked How often did you use
the telephone as part of your job before the lockdown? then
asked an identical question about since lockdown. Likert-
type frequency responses were provided from never to very
frequently. These were treated numerically as ordinal
responses. Increasing or decreasing frequency was therefore
calculated by examining the difference between pre- and
postlockdown.

Survey question 38 was concerned with ambient air
quality and asked participants Would you say that any of
the following describe how your home working environment
usually is? Select all that apply. Responses included adverse
conditions such as dry air, dusty, and damp or moldy. Any

adverse condition was taken to indicate poor quality, while
no problems were taken to indicate good quality.

RESULTS

Participant characteristics

2258 responses were collected, with 683 excluded from anal-
ysis due to partial completion. The final dataset was there-
fore n=1575. Participant age was non-normally distributed.
Median age was 46 years (the interquartile range [IQR] 17),
range was 18-78. Gender distribution was 222 (14%) male,
1353 (86%) female, while none selected other. Participants’
occupational sectors are in Table 1.

Prevalence and incidence

Self-reported dysphonia prevalence was 516 of 1575 (33%)
and incidence was 441 of 1575 (28%). Within the dys-
phonic group, incidence was 441 of 516 (85%). Of those
with new onset dysphonia, 14 of 441 (3%) had received a
diagnosis from a healthcare professional. Sixty-six of 1575
participants (4%) had dysphonia prior to lockdown, which
resolved by the time of survey completion. Of those in
whom dysphonia resolved, 43 of 66 (65%) were educators.
Participants were asked if they had symptoms of VTD at
the time of survey completion. Prevalence was 1076 of
1575 (68%), incidence was 785 of 1575 (50%) within the
whole study cohort. Within the subgroup of those with
VTD, incidence was 785 of 1076 (73%).

Characteristics and impact
Those with dysphonia at the time of survey completion
(n = 516) were asked to rate the severity of their voice

TABLE 1.

Participant Occupation by Sector

Sector n %
Education, research, training 489 31
Finance, banking, insurance 154 10
Health care, paramedics, laboratory 137 9
Legal, administration, inspection, policy 134 9

adviser

IT, automation, telecommunication 119 8
Management, direction 89 7
Care, children, welfare, social work 85 5
Clerks, secretaries, post, telephone 64 4
Media, graphic, printing, culture, design 56 4
Marketing, PR, advertising 32 2
Hospitality, tourism, leisure, sports 30 2
Commercial, shop, buy and sale 27 2
HRM, labor intermediary, organization 27 2
Language, library, archive, museum 25 2
Industrial promotion, manufacture, metal 19 1
Agriculture, nature, animals, environment 17 1
Other sectors & no response 71 5

Sectors representing <1% grouped together.
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problem before and since lockdown (Figure 1). The results
indicate worsening voice quality since lockdown. These par-
ticipants were also asked to describe their voice quality
(Table 2) and VTD symptoms (Table 3) using survey
options and self-report. Median number of VTD symptoms
was 2 (IQR 2, range 1-7).

Participants with dysphonia since lockdown completed
the V-RQOL. Mean score was 82.4 (SD +13.2), median
was 85 (IQR 15), range was 27.5-100. According to the
tool’s authors,” mean score for dysphonic individuals is
53.5 (SD 22.0) and for nondysphonic individuals is 98.0
(SD =+ 3.9). Within the survey, 419/516 (81%) of those with
voice difficulties at the time of survey completion fell below
the V-RQOL’s lower boundary for nondysphonic individu-
als (ie, below the normal range), while 127/516 (25%)
fell below the upper boundary for dysphonic individuals
(ie, within the dysphonic range).

New onset dysphonia

Binary regression determined which independent variables
predicted new onset dysphonia (Table 4). Those who already
had these problems before lockdown could not have devel-
oped a new onset, and so were excluded from analyses. Older,
stressed males who frequently strain or raise their voices and
work in an environment with poor air quality were most at
risk. It was noted that increasing telephone use (p= 0.056)

500

445 (869
450 5 (86%)

400

369 (72%)

350
300
250
200
150

100
58 (11%)

50 26 (5%) .
0

No problem Mild problem

m Before

TABLE 2.
Self-Reported Voice Quality Problems in n = 516 Partici-
pants With Dysphonia at the Time of Survey Completion

Voice Quality Problem n %

Hoarse 265 51%
Strained 208 40%
Rough/gravelly 177 34%
Weak (esthetic) 148 29%
Breathy 70 14%
Pitch problems 16 3%
No voice quality problems 6 1%
Synonym of dysphonia 6 1%
Aphonia 4 1%
Too loud 2 <1%
Fatigue 2 <1%

and increasing water intake (p = 0.061) closely approached
significance as predictors of new onset dysphonia.

Self-rated dysphonia severity

Participants were asked How would you rate the severity of
your voice problem right now? using none/mild/moderate/
severe responses. Ordinal regression identified predictors for
worse voice quality (Table 5). Poor posture while working

112 (22%)

10 (2%)
||

3 (19%)9 %)

Moderate problem Severe problem

Since

FIGURE 1. Self-perceived dysphonia severity before and since lockdown in n=516 participants with dysphonia at the time of survey com-

pletion.
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TABLE 3.
Self-Reported VID Symptoms in n=785 Participants
With New Onset VTD at the Time of Survey Completion

VTD Symptom n %

Dry 519 66%
Irritable (a nonspecific, annoying feeling) 296 38%
Tickling 210 27%
Tight 176  22%
Sore 140 18%
Lump in the throat 135 17%
Aching 58 7%
Burning 37 5%
Need to throat clear 15 2%
Weak/tired 12 2%
Mucous/phlegm in throat 7 1%
Strained 4 1%
Itchy 2 <1%
Swollen 2 <1%
Stretched 1 <1%

from home and computer monitor placement were signifi-
cant on univariate analysis, but not multivariate analysis.
Those who did not use a computer monitor for work were
significantly more likely to have worse voice quality than
those who used a monitor, but had it positioned sub-opti-
mally. On multivariate analysis, frequently raising or strain-
ing the voice and using video calling less often than before
lockdown were associated with worse voice quality.

New onset VTD

Binary regression identified factors predictive of new onset VID
(Table 6). Occupation significantly predicted new onset VTD.
By proportion, the top most affected sectors were (1) Hospital-
ity, tourism, leisure, sports (83%); (2) care, children, welfare,
social work (78%); (3) clerks, secretaries, post, telephone (73%).
Within at-risk sectors, those who experienced an increase in tele-
phone and video call use, frequently raised or strained their voi-
ces, had a poor ambient air quality and felt stressed by working
from home were most likely to develop VTD.

V-RQOL
Predictors of worse V-RQOL scores were examined within
those who had new onset dysphonia (Table 7). In both

univariate and multivariate ordinal regression, those who
frequently raised or strained their voice during calls, who
did not use a computer monitor (as compared to those
who used a properly-placed monitor) and those who drank
more water were most likely to have worse scores on this tool.

DISCUSSION

The dysphonia prevalence rate of 33% in this research is
higher than reported rates of 1.7%-7.6% in the United
States™®”® and 16.9% in Sweden,’ but lower than the 38.5%
rate reported in Greece.”” Some difference in prevalence
rates may be expected due to differing diagnostic criteria
between studies, and some perhaps due to linguistic or cul-
tural differences, but the prevalence here was nevertheless
high. More telling was the incidence rate, which showed
that 85% of those with self-reported dysphonia developed
their voice problems since the lockdown began. Observa-
tional studies such as this are not well-equipped to examine
causation, but this high incidence associated with the lock-
down period seems unusual and may infer a link.

The 68% prevalence rate of VID in this study was in fact
lower than that of a study that examined VTD in a Flemish
population.”® That study found an 88% VTD prevalence in
those without self-reported voice problems, despite using
the same diagnostic criterion; at least one symptom on the
Vocal Tract Discomfort Scale. The authors of that study
reported a median of three VTD symptoms, higher than the
two symptoms reported here. A Brazilian study found an
average of two VTDS symptoms in those without self-
reported voice problems and four in those with self-reported
difficulties.'® This could indicate that the VTD prevalence
in this study is perhaps within expectations, but the incidence
rate once again speaks to a strong association with the lock-
down period. It would be useful in the future to have well-estab-
lished prevalence rates for healthy populations for comparison.

Self-reported dysphonia was considered mild in almost
three-quarters of cases and while it did have an impact on
daily life according to V-RQOL scores, the median score
indicates that the impact was low. This is potentially reas-
suring, since only 3% of participants who reported voice
problems had gotten a formal diagnosis. If participants’ dif-
ficulties were mild, they could perhaps be managed with an
effective vocal hygiene program. Voice programs have been
demonstrated to be effective for dysphonia management in

TABLE 4.

Univariate and Multivariate Predictors of New Onset Dysphonia

Predictor Uni p-value  Uni OR (95% CI)  Multi p-Value = Multi OR (95% Cl) Level

Gender (Q2) 0.019 1.45 (1.07-1.97) 0.002 1.72 (1.22-2.43) Male

Age (Q4) 0.002 1.02 (1.01-1.03) 0.002 1.02 (1.01-1.03) Older

Frequently raising/straining <0.001 1.58 (1.43-1.74) <0.001 1.54 (1.4-1.71) Higher frequency
voice (Q32)

Air quality (Q38) <0.001 1.71 (1.36-2.14) 0.002 1.48 (1.15-1.91) Poor quality

Stress (Q40) <0.001 1.92 (1.563-2.41) <0.001 1.59 (1.24-2.05) Stressed
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TABLE 5.
Univariate and Multivariate Predictors of Worse Self-Perceived Voice Quality
Predictor Uni p-value Uni OR (95% CI) Multi p-value Multi OR (95% ClI) Level
Change in video call use 0.001 1.23 (1.09-1.4) <0.001 1.3(1.13-1.5) Less use
(Q28, Q29)
Frequently raising/strain- 0.023 0.79 (0.64-0.97) 0.008 0.75(0.61-0.93) Higher frequency
ing voice (Q32)
Posture (Q36) 0.011 0.57 (0.37-0.88) - - Poor posture
Computer monitor place- 0.013 1.85 (0.87-3.93) - - No monitor use vs poor
ment (Q37) placement
TABLE 6.
Univariate and Multivariate Predictors of New Onset VTD
Predictor Uni p-value Uni OR (95% CI) Multi p-Value Multi OR (95% ClI) Level
Occupation? (Q3) 0.014 Various 0.002 Various Various
Change in telephone use (Q26, Q27) <0.001 1.15(1.07-1.24) 0.005 1.15(1.04-1.26) Higher use
Change in video call use (Q28, Q29) <0.001 1.16 (1.09-1.24) 0.018 1.12(1.02-1.23) Higher use
Frequently raising/straining voice (Q32) <0.001 2.01 (1.82-2.23) <0.001 1.97 (1.76-2.19) Higher frequency
Air quality (Q38) <0.001 2.36 (1.87-3.0) <0.001 2.01(1.562-2.67) Poor quality
Stress (Q40) <0.001 2.3 (1.82-2.89) <0.001 1.96 (1.48-2.6)  Stressed
® Odds ratios compare each sector vs each other sector. Proportions are provided in the text above for brevity.
TABLE 7.
Univariate and Multivariate Predictors of Worse V-RQOL Scores
Predictor Uni p-Value Uni OR (95% ClI) Multi p-value Multi OR (95% Cl) Level
Frequently raising/straining <0.001 1.38(1.18-1.6) <0.001 1.36 (1.17-1.59) Higher frequency
voice (Q32)
Computer monitor place- 0.006 2.42 (1.29-4.57) 0.009 2.63(1.28-5.56) No monitor use vs good
ment (Q37) placement
Water intake (Q39) 0.002 1.28 (1.1-1.51) 0.033 1.2(1.01-1.41) Increasing intake

call center employees,””*" who are similar to this study’s
cohort in that they rely on telecommunication. Early inter-
vention for voice problems may also be cost-saving for
healthcare services.”’ Occupational voice problems are rec-
ognized as an ongoing problem, especially for at-risk
groups, with poor supports in workplaces.”’ Whether
employers have a legal requirement to ensure the vocal
welfare of those working from home is a matter for each
jurisdiction, but this may become an increasing concern in
a post-COVID era if working from home becomes com-
monplace and could potentially lead to litigation.

This study showed that older age and male gender were
associated with new onset dysphonia. While older age is a
recognized risk factor, voice problems are typically more
common in females.*”~*> Occupation was not associated with
voice problems in this study, but was associated with VTD.
Comparison with other studies is difficult, since different
studies use different occupational classification systems, a

well-described problem in the literature.”” Nevertheless, the
top three most affected sectors here were ones that typically
involve significant voice use, so the results were not surpris-
ing. More unexpectedly, 4% of participants saw a dysphonia
resolve during the lockdown period and most of these were
educators. The timing of the study was such that the aca-
demic year was drawing to a close, so responses may simply
be reflective of more vocal rest, but they may equally show
that for some, a change from vocal projection in the class-
room to telecommunication might be beneficial.

This study was predicated upon the fact that difficulties
may be encountered while working from home, rather than
in a regular workplace environment. It was therefore nota-
ble that increasing telephone and video use compared to the
prelockdown period was also associated with new onset
VTD. An unusual finding was that those who used video
calling seldomly were more likely to have worse dysphonia
than those who use video calling frequently. The reason for
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this is unknown and bears further examination. It could be
the case for example that those who do not rely on video
calling instead use the telephone and that this is more
vocally harmful. Information about participants’ use of
tools like hands-free kits, free-standing microphones and
headsets were collected as part of this study. An analysis of
their influence on voice and vocal tract (dis)comfort would
be lengthy and so will be reported in a separate study.

Less surprisingly, those who noted themselves to raise or
strain their voices during telephone or video calls were most
likely to develop new dysphonia and VTD, have worse dys-
phonia, and have a greater impact of that dysphonia upon
their lives. Such behaviors could indicate the onset of a mus-
cle tension dysphonia pattern. They may also be an avenue
for voice intervention. Vocal hygiene programs for those
using telecommunication should start with building aware-
ness of maladaptive speaking patterns before correcting those
behaviors, akin to how traditional voice therapy works.

Questions about posture and computer monitor place-
ment were included to examine whether body position had
an effect on voice production. A recent systematic review
concluded that “An effective posture allows a subject in a
static posture or while moving to more easily shift the ten-
sion between muscles, allowing for a free movement of the
larynx without blockages and with benefits to voice produc-
tion.”!" It was considered here that hastily constructed
home office spaces may involve inadequate seating, desks,
computer monitor placement and perhaps even laptop use.
These could cause protracted periods of compression or ten-
sion of the muscles of breathing or voice. While posture and
computer monitor placement did contribute to worse voice
quality in univariate analysis, they were not significant
when combined with other factors in multivariate analysis.
An unexpected finding was that those who do not use a
monitor for their job were more likely to have worse dys-
phonia and worse V-RQOL scores than those that do. The
reason for this was not captured, but it is possible that those
who do not use a computer monitor are involved in vocally
demanding jobs, or that they use the telephone more.

This study asked participants whether they felt that working
from home has made their job more stressful. Stress in this
context was associated with new onset dysphonia and VTD.
Given that distress and perceived control are associated with
voice problems,” this was not without precedent. Air quality
played a role in predicting dysphonia and VTD, with poor
quality increasing likelihood of having either problem. It
would be interesting to observe in the future whether perceived
problems with air quality are related to the dry symptom on
the VITDS. These factors may explain why increasing water
intake was associated with voice and vocal tract problems; it
seems likely that those who experienced such difficulties were
hydrating more in an attempt to remedy them.

Strengths and limitations
This was the first study to examine the impact of home
working on voice and vocal tract discomfort. It utilized

existing tools and scales with minimal modification to improve
robustness. This study benefited from the participation of a
large number of individuals, which aids generalizability of
findings. A broad range of participant ages and occupations
also makes results applicable to a wider demographic, but it
was noted that most respondents were female and none were
transgender, nonbinary or gender nonconforming.

The difficulties encountered by participants in this study
were assumed to be predominantly occupational in nature,
but other potentially relevant factors (eg, social voice use,
medical history, and smoking status) were not captured and
therefore not controlled. Another potential limitation is that
research participants were self-selecting. While the research
was advertised to the general public to recruit a representa-
tive sample, it is possible that a selection bias occurred,
where those with voice or vocal tract complaints were more
likely to complete the survey. Well-designed experimental
studies comparing office and home workers, and comparing
face-to-face versus telecommunication would be useful, par-
ticularly if a random sampling technique could be employed.

CONCLUSION

Dysphonia prevalence in those working from home appears
higher than previously reported values for the general popu-
lation. It is unclear whether VTD prevalence is significantly
higher. Dysphonia and VTD incidence were however con-
nected to the lockdown period and indicate a likely associa-
tion. While dysphonia was usually mild and VTD symptoms
were few, these could potentially develop into more serious
complaints if left unmanaged.

Data from this study suggest that the home office envi-
ronment and telecommunication practices play a role in the
development of self-perceived dysphonia and VTD. With
home working becoming increasingly common, workers’
voices need to be protected. Workplaces should consider
equipment and training to maintain vocal wellness while
working from home.
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