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IMPORTANCE A disordered voice can affect an individual across both work and
non–work-related life domains. There is insufficient research testing on the effect of
spasmodic dysphonia or its treatment with botulinum neurotoxin (BoNT) injections on work
productivity.

OBJECTIVE To assess whether employed patients with spasmodic dysphonia experience
voice-related work productivity impairment before BoNT injection, and had a 10% or greater
improvement in productivity 1 month after treatment with BoNT injection.

DESIGN, SETTING, AND PARTICPANTS This prospective case series carried out in 2 laryngology
outpatient clinics from November 1, 2015, to August 30, 2018 included a consecutive sample
of adult employed patients diagnosed with spasmodic dysphonia. Analysis was conducted
between November 1, 2015, to July 31, 2018.

EXPOSURES Treatment with BoNT injection into the intrinsic laryngeal musculature.

MAIN OUTCOMES AND MEASURES Eligible participants completed the following validated
outcomes instruments immediately before and 1 month after outpatient laryngeal BoNT
injection: the Work Productivity and Activity Impairment instrument (WPAI), Voice Handicap
Index (VHI), and WorkHoarse. Demographic, comorbidity, and occupational voice use data
were also collected at baseline. The changes in outcome measures (primary, WPAI Work
Productivity Impairment domain) were tested using a paired 2-tailed t test. Exploratory
subgroup analyses were analyzed with multivariable linear regression, adjusting for
demographic, comorbidity, and voice use variables.

RESULTS Of the 101 patients enrolled, 75 completed the study. The mean (SD) age of the 75
completing participants was 55.7 (11.8) years and 53 (71%) were women. The participants
who completed the study had mean (SD) voice-related work productivity impairment of 43%
(27%) at baseline and 22% (23%) at 1 month after BoNT injection (difference, 20% [27%]
improvement; 95% CI, 14%-27%; effect size, 0.74).

CONCLUSIONS AND RELEVANCE This case series study found that employed patients with
spasmodic dysphonia reported voice-related work productivity impairment, which improved
significantly 1 month after treatment with BoNT injection. The association of spasmodic
dysphonia with voice-related work productivity appeared greater in women than men with
comparable outcomes with BoNT treatment, but this exploratory sex-associated difference
requires independent validation.
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A disordered voice can significantly affect an individu-
al’s work productivity, especially presenteeism
(reduced productivity while at work due to health

condition).1-3 The Work Productivity and Activity Impair-
ment (WPAI) instrument has been used to measure dysphonia-
related absenteeism and presenteeism; the rationale for use
of this instrument has been discussed in previous studies.1,4,5

Our group performed a cross-sectional analysis of self-
reported voice-related work productivity impairment in indi-
viduals with spasmodic dysphonia treated with botulinum neu-
rotoxin (BoNT) injections, showing a 30% improvement in
work productivity impairment between best and worse weeks.1

The cross-sectional nature limited causal inference because of
possible recall bias, unconfirmed temporal association be-
tween BoNT injections and vocal improvement, and other
uncontrolled confounding variables.

The purpose of the present study was to prospectively
evaluate the association of laryngeal BoNT injections for em-
ployed patients with spasmodic dysphonia with changes in
work productivity to further extend the results of our previ-
ous study.1 We wanted to assess an important work produc-
tivity deficit before treatment, and test the hypothesis that at
1 month after BoNT injection, employed patients would re-
port improved work productivity as assessed by the WPAI in-
strument (hypothesized >10%). As secondary measures we
wanted to evaluate voice-related activity impairment and
changes in other voice-related functional scales. We also
planned exploratory subgroup analyses to generate hypoth-
eses on which patients are most affected by spasmodic
dysphonia and its treatment.

Methods
Consecutive patients with a diagnosis of spasmodic dyspho-
nia and who had appointments for therapeutic laryngeal BoNT
injections were invited to participate in this study. Partici-
pants were recruited from 2 institutions: University of Wash-
ington in Seattle, Washington, and the New York Center for
Voice and Swallowing Disorders in New York, New York, dur-
ing the study period of November 2015 to July 2018. This study
was approved by the institutional review board at the Univer-
sity of Washington (HSD 49562-EA), and all data were col-
lected in compliance with the Health Insurance Portability and
Accountability Act, and written informed consent was ob-
tained from participants.

Participants were approached at the time of their clinic
visit. Eligibility criteria included a diagnosis of spasmodic
dysphonia (adductor, abductor, with and without tremor),
receiving regular treatment with BoNT injections, aged 18
years or older, currently employed, and ability to complete
questionnaires in English. Exclusion criteria included diag-
nosis of a concurrent voice disorder (such as laryngeal can-
cer). Treated laryngopharyngeal reflux was allowed.
Enrolled patients completed the following outcome instru-
ments on paper or through a Research Electronic Data Cap-
ture system (REDCap) at enrollment and at 1 month after
BoNT injection:

• WPAI6 quantifies the self-reported effect of a specific dis-
ease using 4 measures: hours of working time lost (absen-
teeism), impairment while at work (presenteeism), impair-
ment while doing activities outside of work (activity
impairment), and overall work impairment as a combina-
tion of absenteeism + presenteeism. Scores were rated from
0% to 100% (0% indicating no impairment and 100% indi-
cating complete impairment).

• Voice Handicap Index 10 (VHI)7,8 measures self-perceived
voice disability and handicap. Scores range from 0 to 40 (0
indicates no handicap, 40 indicates maximum handicap).9

The minimal important difference for the VHI is 6.10

• WorkHoarse5,11 is an instrument that was specifically devel-
oped to address voice disability at work and measures di-
mensions unique from the more global VHI. Scores range from
0 to 32 (0 indicates no disability, 32 indicates maximum
disability).

• Self-reported voice quality was rated on a scale of 0% to 100%
(0% indicating complete absence of functional voice and
100% indicating normal voice) and has been used locally at
both institutions to determine BoNT dosing and treatment
effectiveness. Note that this is the only scale where a higher
score indicates better function.

Participants completed questionnaires of covariate vari-
ables at baseline:
• Demographics: age, sex, annual income, and education level.
• Functional Comorbidity Index (FCI)12,13 is an 18-item index

of chronic comorbid conditions that specifically affect daily
function. A higher score indicates a greater burden of comor-
bid diseases negatively affecting functional status. The
index score ranges from 0 to 18.

• Occupational voice use: scored as low, moderate, or high/
essential.

Statistical Analysis
The sample size was estimated to detect a change in work pro-
ductivity impairment of 10% from baseline to 1 month after
BoNT injection. The standard deviation (SD) was estimated as
32% from our prior cross-sectional study.1 To test at a 2-tailed
significance level of .05 (α = .05) with 80% power (β = .20), we
calculated a sample size of 81 study participants. To account

Key Points
Question Do patients with spasmodic dysphonia (a neurologic
voice disorder) experience voice-related work productivity
impairment, and does treatment with botulinum toxin (BoNT)
improve it?

Findings In this case series study, voice-related work productivity
impairment was measured prospectively before and after BoNT
treatment in 75 employed patients with spasmodic dysphonia.
Participants reported a voice-related work productivity
impairment of 43% before treatment and 22% 1 month after
treatment.

Meaning Patients with spasmodic dysphonia reported clinically
important voice-related work productivity impairment, which
significantly improved 1 month after BoNT treatment.

Research Original Investigation Association of Laryngeal Botulinum Neurotoxin Injection With Work Productivity for Patients With Spasmodic Dysphonia

E2 JAMA Otolaryngology–Head & Neck Surgery Published online August 5, 2021 (Reprinted) jamaotolaryngology.com

© 2021 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by A Pin on 08/17/2021

http://www.jamaotolaryngology.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoto.2021.1745


for up to 20% missing data or lost to follow-up, we targeted
enrollment of 102 participants.

Descriptive data are reported as mean (SD) for continu-
ous variables and as percentage for binary variables. The dif-
ferences in outcome measures between baseline and 1 month
after BoNT injection were tested with the paired 2-tailed t test.
Change scores were calculated for each participant by sub-
tracting the 1-month score from the baseline score, where a
positive change in score denotes improvement after treat-
ment because a lower posttreatment score represents improve-
ment for all outcome variables except the self-reported voice
quality rating. Mean (SD) outcome change scores, 95% confi-
dence intervals (CIs), and effect sizes were calculated for each
outcome in the whole sample. Effect sizes of change scores
were calculated for each outcome as the mean change score
divided by the baseline SD.14 A positive effect size indicated
an improved outcome at 1 month after BoNT injection; a nega-
tive effect size indicated a worse outcome. A minimal clini-
cally important effect size was defined as 0.20 or greater, and
a large effect size was defined as 0.80 or greater.14

Exploratory subgroup analyses were performed for each
baseline covariate. Differences in the work productivity im-
pairment change scores (primary outcome) were tested be-
tween women and men using the unpaired 2-tailed t test with
unequal variances. The effect size of difference between change
scores for women and men was calculated as the difference
in means divided by the pooled change SD (change SD in the
whole cohort). A positive effect size for this analysis indi-
cates greater improvement of the Work Productivity Impair-
ment score in women over men. Simple linear regression was
used to calculate the unadjusted differences and 95% CIs for
subgroups defined by each of 6 variables: age, sex, annual in-
come, education level, functional comorbidity index, and oc-
cupational voice use level. Multivariable linear regression was
used to calculate the independent differences and 95% CIs for
each subgroup while simultaneously adjusting for the oth-
ers. Adjusted effect sizes of differences between change scores
for each subgroup were calculated as the adjusted difference
divided by the pooled change SD for the whole cohort. A posi-
tive effect size indicates greater improvement in the sub-
group relative to its defined reference. All analyses were per-
formed with Stata/SE (version 16, Stata Inc).

Results
The consecutive sample consisted of 101 adult employed par-
ticipants with the diagnosis of spasmodic dysphonia and re-
ceiving BoNT injections, of which 75 completed this study. The
cohort was middle-aged and consisted mostly of women with
incomes lower than $100 000 per year and at least some col-
lege education (Table 1). About half of the participants had any
functional comorbid conditions. The most commonly re-
ported comorbidities were upper gastrointestinal disease (7 in-
dividuals), arthritis (6 individuals), anxiety (5 individuals), and
degenerative disc disease (5 individuals). Most participants re-
ported high occupational voice use. Withdrawn participants
consisted of individuals who enrolled in clinic but never

returned electronic or paper-based questionnaires: 14 (54%)
were women, mean (SD) age was 55.1 (11.1) years. No partici-
pants experienced unexpected adverse effects from the BoNT
injections.

The primary outcome of work productivity impairment
(combined presenteeism and absenteeism) was improved by
a mean of 20% (hypothesized to be >10%) at 1 month after BoNT
injection, with a medium-to-large effect size (Table 2). The
lower bound of the 95% CI remained above the 10% a priori
threshold for a clinically important effect. The effect on work
productivity was related to presenteeism, whereas absentee-
ism did not change with treatment. Voice-related nonwork ac-
tivity impairment also showed a clinically important and sta-
tistically significant improvement 1 month after BoNT injection.
The other secondary voice outcome measures all showed clini-
cally important and statistically significant improvements with
medium-to-large effect sizes (Table 2).

Exploratory subgroup analysis suggested that women had
a worse baseline work productivity impairment than men, and
they experienced a greater improvement than men to a com-
parable outcome at 1 month after BoNT injection (Table 3). Mul-
tivariable exploratory subgroup analyses suggest that women,
those with lower annual income, and college-educated par-
ticipants may be more likely to experience a clinically impor-
tant improvement in work productivity from BoNT injection,
but these exploratory analyses were not statistically pow-
ered for definitive analysis and require independent valida-
tion (Table 4).

Discussion
This study supports the hypothesis that treatment of spas-
modic dysphonia with laryngeal BoNT injections was associ-
ated with improvement in the primary voice-related WPAI
Work Productivity Impairment outcome and the secondary ac-
tivity impairment and other voice-related functional out-
comes to a clinically important degree in this sample of pa-
tients. Subgroup analysis suggests that women may have
greater pretreatment work productivity impairment and treat-
ment effect than men with comparable work productivity im-
pairment at 1 month after BoNT injection. This sex-based find-
ing is new and requires independent validation. Annual income

Table 1. Baseline Characteristics in 75 Patientsa

Characteristic Finding
Age, mean (SD), y 55.7 (11.8)

Duration of disease, mean (SD), y 13.6 (8.6)

Adductor +/− tremor 73 (97)

Women 53 (71)

Income ≥$100 000 22 (37)

Education: at least some college 53 (84)

Functional Comorbidity Index, at least 1 comorbidity 30 (48)

Voice use high 65 (87)

a All findings are presented as No. (%) unless otherwise specified.
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and education levels may also be associated with the effect of
BoNT injection therapy.

This prospective study supports the main results of our pre-
vious cross-sectional retrospective study,1 although there are

Table 2. Work Productivity and Activity Impairment and Secondary Voice Outcome Changes Between Baseline and 1 Month After Botulinum
Neurotoxin Injection

Measure

Mean (SD) Changea

Effect sizebBaseline Post-Tx Mean (SD) (95% CI)
Work productivity impairmentc 43 (27) 22 (23) 20 (27) (14 to 27) 0.74

Presenteeismd 41 (26) 21 (22) 20 (27) (14 to 26) 0.77

Absenteeisme 3 (7) 1 (8) 1 (8) (–1 to 3) 0.14

Activity impairmentf 32 (25) 17 (20) 15 (26) (9 to 21) 0.60

Voice Handicap Indexg 25 (8) 19 (9) 7 (8) (5 to 9) 0.88

Voice quality, self-reportedh 55 (28) 76 (20) –21 (27) (–28 to –13) 0.75

WorkHoarsei 16 (7) 10 (7) 5 (8) (4 to 7) 0.71

Abbreviations: Post-Tx, 1 month after treatment with botulinum neurotoxin
injection.
a Change = Baseline minus Post-Tx (1 month after botulinum neurotoxin

injection). Positive denotes improvement after treatment for all measures
except for Voice Quality, Self-reported in which it denotes worsening of this
measure.

b Effect size = change over baseline SD. A positive effect size indicated an
improved outcome at 1 month after botulinum neurotoxin injection; a negative
effect size indicated a worse outcome. A minimal clinically important effect
size was defined as 0.20 or greater, and a large effect size was defined as 0.80
or greater.

c Work productivity impairment percentage (includes presenteeism and
absenteeism), higher is worse impairment.

d Presenteeism percentage, higher is worse presenteeism.
e Absenteeism percentage, higher is worse absenteeism.
f Activity impairment percentage, higher is worse impairment.
g Voice Handicap Index score, 0 to 40, with higher being worse. Minimal

important difference = 6.10

h Voice quality, self-reported 0% to 100%, with higher being better.
i WorkHoarse score 0 to 32, with higher being worse.

Table 3. Subgroup Analysis by Sex: Work Productivity Impairmenta Between Baseline and 1 Month After Botulinum Neurotoxin Injection

Group No.

Mean (SD) Changeb

Effect sizecBaseline Post-Tx Mean (SD) (95% CI)
Whole cohort 70 43 (27) 22 (23) 20 (27) (14 to 27) 0.74

Women 48 47 (26) 23 (25) 24 (29) (16 to 33) 0.92

Men 21 33 (25) 19 (17) 14 (16) (6 to 21) 0.56

Differenced 69e 10 (–1 to 21) 0.37f

Abbreviation: post-Tx, 1 month after treatment with botulinum neurotoxin
injection. aWork Productivity Impairment percentage, higher is worse
impairment.
b Change = baseline minus post-Tx (1 month after botulinum neurotoxin

injection). Positive denotes improvement after treatment.
c Effect size = change over baseline SD. A positive effect size indicated an

improved outcome at 1 month after botulinum neurotoxin injection; a negative
effect size indicated a worse outcome. A minimal clinically important effect
size was defined as 0.20 or greater, and a large effect size was defined as 0.80
or greater.

d Difference in the mean work productivity impairment change between
women and men, tested with the unpaired 2-tailed t test with unequal
variances. A positive difference indicates that work productivity impairment
improved after botulinum neurotoxin injection in the women more than men.

e Sex variable missing on 1 participant.
f Effect size of difference = difference over pooled change SD (change SD in

whole cohort). A positive effect size indicated greater improvement in women
over men. A minimal clinically important effect size was defined as 0.20 or
greater, and a large effect size was defined as 0.80 or greater.

Table 4. Exploratory Subgroup Analyses of Work Productivity Impairment Change With Botulinum Neurotoxin Injection

Subgroups Reference
Unadjusted difference
(95% CI)a

Adjusted difference
(95% CI)b Adjusted effect sizec

Sex: women Men 10 (–3 to 24) 14 (–3 to 31) 0.52

Income: <$100k >$100k 12 (–3 to 28) 13 (–4 to 30) 0.48

Education: college No college 3 (–16 to 21) 13 (–11 to 37) 0.48

Age: 20 y, younger Older 2 (–9 to 13) 3 (–11 to 17) 0.11

Functional comorbidity index: any None 2 (–12 to 17) 2 (–14 to 19) 0.07

Voice use: high use Mod/low use 1 (–17 to 19) 0 (–24 to 24) 0
a Difference in the mean work productivity impairment change within each

subgroup. A positive difference indicates that work productivity impairment
improved in the subgroup compared to the reference. Unadjusted difference
and 95% CI calculated with simple linear regression. Change = baseline minus
1 month results (positive denotes improvement).

b Adjusted for all a priori covariates listed: sex, income level, education level,

age, functional comorbidity index, and occupational voice use level.
c Adjusted effect size of difference = adjusted difference/pooled change SD

(Table 2). A positive effect size indicated greater improvement in the subgroup
compared with the reference. A minimal clinically important effect size was
defined as 0.20 or greater, and a large effect size was defined as 0.80 or
greater.
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important expected differences in result trends. In our origi-
nal study, all reported change measures demonstrated a larger
magnitude of change1 than in the current study. By recall, par-
ticipants reported an improvement in total work productiv-
ity impairment of 29% with BoNT injections, as compared with
an improvement of 20% in the current prospective study. This
result may reflect an upward recall bias,15 which was one of
the reasons motivating the current prospective analysis. Fur-
thermore, the prior study inquired about the differences be-
tween best and worst levels of voice, whereas the current study
tested the effect at a set time of 1 month when results might
not have been maximum for some participants.

A few other studies have attempted to quantify voice-
related work productivity impairment. Cohen et al2 used a na-
tionally representative administrative claims database
(MarketScan Commercial Claims and Encounters and Medi-
care Supplemental and Coordination of Benefits data set) and
reported that individuals with International Classification
of Diseases, Ninth Revision diagnosis codes identifying
dysphonia showed a mean of 39.2 work days absent in 12
months. That study did not measure presenteeism but showed
that laryngeal disorders were associated with work-related
absenteeism.

Rosow et al3 measured the economic effect of vocal dys-
function using the WPAI instrument among teachers in Miami-
Dade county, Florida. They showed a presenteeism impair-
ment between 25% to 50% for their cohort that reported
dysphonia, which is consistent with our presenteeism impair-
ment of 41% before treatment. They extrapolated a yearly
presenteeism cost of $11 913 375 to the county, which was 11.5
times the calculated cost of absenteeism. In our study the base-
line presenteeism effect was approximately 14-fold greater than
absenteeism (41%/3%) which is an effect discrepancy of a simi-
lar magnitude. The study by Rosow et al3 was uniquely suited
to monetize the work productivity impairment due to dys-
phonia because they looked at a cohort of individuals within
a single job type (teacher) and with a similar salary structure.
Their results further highlight the significant cost to society
of the presenteeism effect in voice disorders and is congruent
with other studies on work productivity16-18 demonstrating that
presenteeism is the major driver of cost to society of disease.

Another study measured presenteeism in Colombian
teachers19 using a 1-to-10 presenteeism scale similar to that of
the WPAI instrument. The authors reported that 64% of the
monthly cost of voice symptoms is due to presenteeism. They
also estimated direct health care costs and absenteeism costs
at 3% and 33% respectively. This study again confirmed the im-
portance of presenteeism cost.

Our research design distinguished this study from other
work productivity studies in voice disorders. We evaluated
work productivity impairment by disease as opposed to by pro-
fession (teachers) or by symptom (dysphonia). Spasmodic dys-
phonia is suited to measure the effects of dysphonia on life
functions because of the cyclical voice treatment schedule re-
lated to the BoNT injections with subsequent cycling of vocal
quality as the injection loses efficacy. In addition, spasmodic
dysphonia is not generally treated with voice therapy or voice
rest that would add to presenteeism or absenteeism, so our

measure of work productivity impairment is isolated to the
disorder itself and the improvements to the therapy itself.
For these reasons our study design had the potential to iso-
late the effects of dysphonia on work productivity in a unique
format.

The effects of spasmodic dysphonia and its treatment on
work productivity may be different in women and men, which
is a pattern seen across other health conditions. In our co-
hort, the difference between women and men appeared to be
clinically important. Both women and men achieve a similar
final result with regard to level of reported work impairment,
but women report an initially greater level of work productiv-
ity impairment at baseline, which accounts for the greater mag-
nitude of change with treatment. The absenteeism scores were
similar between gender groups (both groups reported less than
3% absenteeism at baseline). Although in this study absentee-
ism was not different between sexes related to spasmodic dys-
phonia, many studies of sickness have shown that women have
a higher rate of both presenteeism20,21 and absenteeism22,23

than men. The reasons why women report more presentee-
ism and demonstrate more absenteeism are unclear and war-
rant further study, as existing studies show inconsistent sup-
port of potential underlying mechanisms. Among patients
presenting for the evaluation of dysphonia, most tend to be
women.24

It is notable that the study participants reported greater
effects of spasmodic dysphonia and its treatment on work pro-
ductivity (especially presenteeism) than on nonwork activ-
ity. For the current study, the work presenteeism was approxi-
mately 30% higher than nonwork activity impairment, which
is a trend carried over from the previous cross-sectional study
where participants had a similar difference.1 On a smaller scale,
Rosow et al3 also showed this cohort of teachers reporting dys-
phonia rated presenteeism due to hoarseness as greater than
activity impairment due to hoarseness, although this was not
a trend that was discussed in the article. The validity of this
finding is supported by other studies. Using qualitative re-
search methods, Baylor et al25 showed that, although pa-
tients with spasmodic dysphonia reported a restriction of so-
cial roles, they described a loss of professional and occupational
roles, such as quitting jobs they would have otherwise con-
tinued, avoiding pursuit of new career paths, and giving up
leadership activities. That 4 independent studies have shown
this trend is compelling evidence to support the notion that
individuals with dysphonia feel that their vocal impairment
during work affects them more than during personal activi-
ties. In contrast, for other disease-specific work productivity
studies using the WPAI instrument (insomnia,26 asthma,27

anxiety28), activity impairment is often rated greater than the
presenteeism effect.

Limitations
There are several limitations to the current study. There were
26 participants that enrolled but did not complete the study.
Participants who did not complete the questionnaires may have
experienced worse outcomes, and this attrition may bias our
results.15 We enrolled all subtypes of SD but almost all had the
adductor subtype with or without coexisting tremor. Differ-
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ent subtypes of dystonia may respond differently to
treatment.29 This group of patients return consistently for treat-
ment and may not allow the effects of their laryngeal BoNT to
completely dissipate, which would decrease the reported
change magnitude. The study design did not include a no-
treatment group to control for natural course or variation; how-
ever, spasmodic dysphonia is not known to improve sponta-
neously, so this lack of control probably introduced little bias.
The optimal treatment effect might occur at different times for
different patients, so our 1-month outcome might have missed
the optimal outcome for some participants. These results are
all self-reported without an objective standard, which is a limi-
tation common to most presenteeism scales.30 The WPAI is not
specifically validated for spasmodic dysphonia; however, it is
validated for a number of chronic health conditions and has
been used in the spasmodic dysphonia population previously.1

The findings of this study support the hypothesis that treat-
ment of spasmodic dysphonia with BoNT injections into the
intrinsic laryngeal musculature improves work productivity.
Treatment with BoNT injections are still not approved by the
US Food and Drug Administration for spasmodic dysphonia,
so some patients have difficulty getting coverage for this treat-
ment at the necessary intervals. This study adds to the body
of literature supporting the efficacy of BoNT treatment for this

patient group and suggests that BoNT therapy may have a net
favorable economic effect despite its cost, by improving work
productivity. Examples of next steps in research include test-
ing the potential sex-related differences in baseline work pro-
ductivity and treatment effects with BoNT injections in an
independent cohort, quantifying the cost-effectiveness of
BoNT injections, and exploring the perceived communica-
tion benefits of BoNT therapy of patients with SD through quali-
tative interviews of coworkers.

Conclusions
Patients with spasmodic dysphonia who received BoNT injec-
tions into the intrinsic laryngeal musculature reported a sig-
nificant improvement in voice-related work productivity im-
pairment and nonwork activity impairment. Women may have
a larger magnitude baseline deficit in work productivity and
greater improvement after BoNT injections than men, but this
finding requires independent validation. Spasmodic dyspho-
nia appeared to have a greater effect on work productivity
impairment than on nonwork activity impairment, and BoNT
injection appeared to improve work productivity more than
nonwork activity.
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