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IMPORTANCE Voice changes after thyroidectomy are typically attributed to recurrent
laryngeal nerve injury. However, most postoperative voice changes occur in the absence of
clinically evident vocal fold paralysis. To date, no study has compared the prevalence,
duration, and consequences of voice-related disability from the patient perspective with use
of quantitative vocal measures.

OBJECTIVES To assess the quality-of-life consequences of postthyroidectomy voice change
from the perspective of patients with thyroid cancer and to compare patient-perceived voice
changes with changes in quantitative vocal variables at 5 time points in the first postoperative
year.

DESIGN, SETTING, AND PARTICIPANTS This prospective mixed methods observational study
within a randomized clinical trial occurred at the University of Wisconsin Hospital and Clinics.
Participants were 42 patients with clinically node-negative papillary thyroid cancer without a
preexisting vocal cord paralysis who were recruited and enrolled from outpatient clinics
between June 6, 2014, and March 6, 2017, as part of the ongoing randomized clinical trial.

INTERVENTION Total thyroidectomy.

MAIN OUTCOMES AND MEASURES Semistructured interviews, symptom prevalence, and
instrumental voice evaluations (laryngoscopy, phonation threshold pressure, Dysphonia
Severity Index, and Voice Handicap Index) occurred at baseline (n = 42) and 2-week (n = 42),
6-week (n = 39), 6-month (n = 35), and 1-year (n = 30) postoperative time points.

RESULTS Participants had a mean age of 48 years (interquartile range, 38-58 years; age
range, 22-70 years) and were mostly female (74% [31 of 42]) and of white race/ethnicity
(98% [41 of 42]). Impaired communication was the primary theme derived from patient
interviews from before thyroidectomy to after thyroidectomy. Voice changes were perceived
by 24 participants at 2 weeks after thyroidectomy. After surgery, voice symptoms were
prevalent and persisted for 50% (21 of 42) of participants out to at least 1 year of follow-up.
Quantitative vocal perturbations were detected in the Dysphonia Severity Index and Voice
Handicap Index at the 2-week follow-up but returned to baseline levels by the 6-week
follow-up visit.

CONCLUSIONS AND RELEVANCE Voice changes are common after surgery for papillary thyroid
cancer and affect quality of life for many patients out to 1 year of follow-up. Directly querying
patients about postoperative voice changes and questioning whether commonly used
aerodynamic and acoustic variables detect meaningful voice changes are important in
identifying patients whose quality of life has been affected by postthyroidectomy dysphonia.
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T hyroid cancer remains the only noncutaneous head and
neck malignant tumor that continues to increase in in-
cidence, with a mean 5% increase per year in the United

States.1 In fact, its incidence tripled between 1973 and 2007,
from 3.6 cases per 100 000 to 11.9 cases per 100 000. Total thy-
roidectomy is the primary treatment for thyroid cancer and
puts both superior and recurrent laryngeal nerves at risk. Dur-
ing thyroid surgery, surgical manipulation of these nerves is
responsible for 46% of unilateral and 56% of bilateral vocal fold
paralysis cases2-4 and can be associated with significant
dysphonia,5,6 dysphagia,6,7 and dyspnea.6,8 However, voice
changes are common after thyroidectomy even in the ab-
sence of overt vocal fold paralysis, but the nature of these
changes is not well characterized.9-11

Rates of postthyroidectomy dysphonia range widely in the
literature (14%-90%) because of different assessment crite-
ria, study designs or ascertainment methods, and patient popu-
lations considered.12-18 Part of this variability relates to dys-
phonia being characterized using different methods during the
instrumental voice evaluations, including patient-reported out-
come measures9,14,19-24 and audioperceptual,10 acoustic and
aerodynamic,10,13,14,19,22,24,25 and visuoperceptual (ie, vid-
eostroboscopy) measures.26 Despite growing interest, no study
to date has investigated the actual patient experience of liv-
ing with postthyroidectomy voice changes.

In general, patients with thyroid cancer are counseled that
postthyroidectomy voice changes are rare and transient, de-
spite growing evidence to the contrary.9-11,27,28 The objec-
tives of this prospective mixed methods29 observational study
within a randomized clinical trial were (1) to assess the quality-
of-life consequences of postthyroidectomy voice change from
the perspective of patients with thyroid cancer and (2) to com-
pare patient-perceived voice changes with changes in quan-
titative vocal variables at 5 time points in the first postopera-
tive year derived from the instrumental voice evaluations. The
setting was the University of Wisconsin Hospital and Clinics.

Methods
This study was approved by the University of Wisconsin–
Madison Health Sciences Institutional Review Board (HSIRB
2014-0391). Enrolled participants provided written informed
consent and verbal consent before each interview and con-
sented to have their responses recorded and published.

Patient Selection
Patients with clinically node-negative papillary thyroid cancer
were recruited from endocrine surgery and otolaryngology clin-
ics as part of an ongoing randomized clinical trial comparing
surgical outcomes (trial protocol UW13115 [NCT02138214]) af-
ter total thyroidectomy with and without ipsilateral central
neck dissection (CND). Patients were eligible if they met the
following criteria: (1) age 21 to 73 years with a diagnosis of pap-
illary thyroid cancer, (2) no preexisting vocal fold paralysis or
immobility, (3) no laryngeal pathology that could affect vocal
function and no abnormality or vocal difficulties on baseline
flexible transnasal laryngoscopy and instrumental voice evalu-

ations as determined by a laryngologist, (4) no preoperative
evidence of cervical or distant metastases, (5) no evidence of
nodal involvement, and (6) the ability to read and write in
English.

Semistructured Interviews
Semistructured interviews were conducted after the instru-
mental voice evaluations by interviewers trained in qualita-
tive research who were not part of the clinical staff (C.L.M., J.O.,
R.S.S., and N.P.C.) at 5 time points (baseline, 2-week postop-
erative, 6-week postoperative, 6-month postoperative, and
1-year postoperative). The interview guide, which was devel-
oped inductively based on pilot interviews and consultation
with clinical staff, encouraged participants to discuss overall
experiences with cancer from diagnosis through surgery and
recovery. Using this method allowed exploration of the sub-
jective effects of symptoms and permitted participants to dis-
cuss effects of voice changes on quality of life.30

Symptom Identification and Assessment
Two different interview methods were used to assess partici-
pant symptoms (ie, open-ended and prompted questions). Af-
ter answering a series of open-ended questions regarding their
physical and emotional health, participants were given a stack
of cards listing a range of 38 common postthyroidectomy symp-
toms (eAppendix 1 and eAppendix 2 in the Supplement). Par-
ticipants selected those symptoms that they were currently ex-
periencing and also had the opportunity to report additional
symptoms that they were having. While the cards covered a
wide range of postoperative symptoms, 3 cards listed voice-
related symptoms (ie, hard to talk, hoarse voice, and voice gets
tired). Participants were prompted to reflect on any voice-
related symptom cards that they were presented.

Instrumental Voice Evaluations
All participants underwent preoperative and 2-week postop-
erative instrumental voice evaluations, at which time they com-
pleted the Voice Handicap Index (VHI)31 and had their phona-
tion threshold pressure (PTP)32 and Dysphonia Severity Index

Key Points
Question How do patient-perceived voice changes compare
with quantitative vocal measures during the first year after
thyroidectomy?

Findings In this mixed methods study of 42 patients with clinically
node-negative papillary thyroid cancer, voice changes were
perceived by 57% of participants 2 weeks after surgery. During
semistructured interviews, most of those affected by voice
symptoms reported continued voice-related quality-of-life
consequences out to 1 year after surgery; these deficits were not
captured by the Voice Handicap Index or other quantitative
assessments.

Meaning This study highlights the importance of directly
querying patients about postoperative voice changes and
questions the sensitivity of commonly used, validated
patient-reported outcome measures and other quantitative
assessments of voice.
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(DSI)33 measured. Instrumental voice evaluations, including
flexible transnasal laryngoscopy, were repeated at later time
points (eg, 6 weeks, 6 months, and 1 year) if “abnormal” voice
evaluation findings were observed on at least 2 measures (PTP,
DSI, and/or VHI) at the previous evaluation or if patients re-
ported voice concerns at any postoperative time point. Abnor-
mal was operationalized based on the following published
norms: PTP exceeding 6 cm H2O25,34-36 and DSI less than 1.6
or DSI reduction of at least 2.49 from before surgery to after
surgery.19,21,25,33,36-38 A VHI increase of at least 13 points was
indicative of clinically important voice-related quality-of-life
changes.14,23,39

Grounded Theory Analysis
Interviews were deidentified and transcribed verbatim. Re-
search team members (C.L.M., J.O., R.S.S., and N.P.C.) per-
formed line-by-line open coding of a subset of transcripts to
ascertain emergent themes.30 The process yielded 327 fo-
cused codes, which were then applied to the entire data set
using a software program (NVivo 11; QSR International) by
trained coders, with excellent intracoder reliability (κ = 0.79).40

Voice-related codes were then analyzed inductively using in-
terview data.

Statistical Analysis
Paired t tests and χ2 tests were used to examine differences in
randomization groups for quantitative (PTP, DSI, and VHI) and
nominal (normal vs abnormal PTP, DSI, and VHI; patient-
perceived impaired communication; and symptom fre-
quency) data at the 2-week postoperative time point. A mixed
model, repeated-measures analysis of variance was used to ex-
amine treatment effects and time effects for all quantitative
data (PTP, DSI, and VHI). Pairwise comparisons were exam-
ined using Fisher least significant difference test when P val-
ues for the omnibus analysis of variance were .1 or less. Cohen
d values were calculated to determine effect size. The 95% CI
around the effect was calculated to provide information on the
precision of the effect size estimate and the range within which
the true effect size is likely to be found. Cohen d effect sizes
were interpreted as follows: small (d = 0.20), medium
(d = 0.50), and large (d = 0.80) effect.41 McNemar test was used
to examine nominal data (normal vs abnormal PTP, DSI, and
VHI; symptom frequency; and frequency of impaired voice
code) from the preoperative or 2-week postoperative time
points to later postoperative time points. Linear regression was
used to examine the relationship between primary voice evalu-
ation data (PTP, DSI, and VHI) and patient-perceived im-
paired communication across the 5 study time points. The criti-
cal value for obtaining statistical significance was set at 1-tailed
α = .05. Statistical software was used for analyses, including
SAS version 9.4 (SAS Institute Inc), SPSS Statistics 23 (IBM), and
Prism (GraphPad Inc).

Results
Of 57 participants who consented, 42 patients with clinically
node-negative papillary thyroid cancer without a preexisting

vocal cord paralysis who were recruited and enrolled from out-
patient clinics were randomized into the ongoing prospective
clinical trial and completed semistructured interviews and in-
strumental voice evaluations (Figure 1) between June 6, 2014,
and March 6, 2017. Five patients dropped out of the study before
randomization, and papillary thyroid cancer could not be con-
firmed via pathology in 10 patients. At the 2-week postoperative
time point, no statistically significant or clinically meaningful dif-
ferences were observed between the 2 randomization groups
(totalthyroidectomyvstotalthyroidectomywithipsilateralCND)
for any of the instrumental voice evaluations. Because no differ-
ences were detected between the randomization groups, the
groups were combined to examine quantitative and qualitative
measures of voice after surgery for the treatment of thyroid can-
cer across the 5 study time points.

Participants had a mean age of 48 years (interquartile range,
38-58 years; range, 22-70 years) and were mostly female (74%
[31 of 42]) and of white race/ethnicity (98% [41 of 42]). Sixty-
nine percent (29 of 42) held a bachelor’s degree or higher, and
55% (23 of 42) were identified as vocal professionals, defined
as those who use their voice regularly and with mastery in their
career or cherished hobby. Tumors had a median size of 1.9 cm
(interquartile range, 1.2-3.2 cm), and 51% (21 of 41) were mul-
tifocal (eTable 1 in the Supplement). One laryngologist, masked
to the study and all study time points, diagnosed vocal fold
paralysis or immobility in 8 participants (19%) using flexible
transnasal laryngoscopy within 2 weeks after surgery (eTable
2 in the Supplement). Six of the 8 vocal fold paralysis or im-
mobility cases resolved within the 1-year follow-up period. Spe-
cifically, 2 cases had resolved by the 6-week time point, and 4
cases had resolved by 6 months. One of the 8 participants with

Figure 1. Study Flow Diagram

102 Patients assessed for 
eligibility

57 Consented

15 Excluded
5 Before randomization

10 Did not meet intraoperative
inclusion criteria

42 Baseline voice evaluation 
and interview

42 2-wk Postoperative voice 
evaluation and interview

1 Lost to follow-up
Patient cited the length of time 
necessary for study procedures 
as reason for discontinuing 
participation

35 6-mo Postoperative voice 
evaluation and interview

39 6-wk Postoperative voice 
evaluation and interview

30 1-y Postoperative voice 
evaluation and interview
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vocal fold paralysis or immobility that resolved was noted to
have vocal fold intubation trauma with persistent voice se-
quelae out to the 1-year follow-up. One additional participant
(2%) was suspected of having a potential superior laryngeal
nerve injury. No further differences were observed between
patients who experienced vocal fold paralysis or immobility
and those who did not on any quantitative or qualitative voice
measure.

Patient Experience
Impaired communication was the primary theme derived from
qualitative analyses (Table). Before surgery, 2 participants (5%)
discussed potential voice implications of thyroidectomy
(Figure 2A). Awareness of voice-related disability increased over
ensuingtimepoints.Forexample,at2weeksafterthyroidectomy,
24 participants (57%) experienced voice changes that affected
interactionswithfamily,friends,andcoworkers.Manyexpressed
frustration with the inability to communicate on the telephone.
One participant explained that “A lot of people that have been
calling me…especially after the surgery, I definitely didn’t speak
to people on the phone…because of the hoarseness. There were
timeswhenIwantedtotalk,butIcouldn’t”(patient13intheTable
at 2 weeks after surgery).

Reports of impaired communication remained common at
6weeks(44%[17of39]),6months(31%[11of35]),and1year(50%
[15 of 30]) after thyroidectomy (Figure 2A). The severity and con-
sequence of voice changes varied. Patients became increasingly
aware of their impaired ability to communicate and its effect on
their daily life as perceived dysphonia persisted further from the
incitingsurgery.Oneparticipantshared“ThatIdon’thaveavoice,
yeah-that’samajorproblem”(patient27at6weeksaftersurgery).

It continued to affect their ability to work: “With my job, some-
times my voice gets strained and tired, and it becomes hard for
me to talk, and I can’t manage the classroom. I can’t teach the
material then, and that’s my livelihood…I need to have my voice”
(patient 19 at 6 weeks after surgery). Participants also commu-
nicated that they were not sufficiently educated about the
potential risk of losing their voice: “I didn’t even know what to
expect…and I think at the beginning I was surprised at how dif-
ferent my voice was, and how even if other people couldn’t hear
it, it feltverydifferent…Ireallydidn’thaveanexpectationofwhat
that was going to be like” (patient 33 at 6 months after surgery).

Prompted Questions
Similar to the open-ended interview results described above,
voice symptoms (hard to talk, hoarse voice, and voice gets tired)
increased from baseline to the 2-week postoperative inter-
view. These symptoms decreased over the follow-up period
but remained prevalent among up to 30% of the patients at 1
year after surgery (Figure 2B-D).

Phonation Threshold Pressure
No difference was observed in PTP before surgery to after sur-
gery (F4,131 = 0.95, P = .44): these Cohen d values were −0.05
(95% CI, −0.44 to 0.35) from baseline to 2 weeks after surgery
and −0.05 (95% CI, −0.38 to 0.27) from 2 weeks to 6 months
after surgery (Figure 3A). Similarly, there was no difference in
the percentage of participants with an abnormal PTP (>6 cm
H2O) at any preoperative or postoperative time point
(Figure 3B). For all participants with baseline and 2-week post-
operative values, 13% (95% CI, 2%-23%) went from a normal
to an abnormal PTP, 3% (95% CI, −2% to 8%) improved, and

Table. Patient-Perceived Impaired Communication Over the First Postoperative Year

Time Point Quotation
Baseline (n = 2) I am very concerned about what voice I’m going to have when I come out…am I going to have a voice? Because that’s my career (patient 6).

The concerns are…at any time you go in for a procedure like this you run those small risks of something happening, could there be vocal cord
damage, could I lose my voice, could I, even if I don’t lose it, could there be damage? That concerns me…I’d say of everything that’s what I’m
most worried about (patient 28).

2 wk (n = 24) It’s literally such an effort right now for me to talk…my voice isn’t strong like it was before…before the surgery, I wouldn’t have even thought
about it…after the surgery it became much more relevant for me (patient 9).
When I was talking…I got to the point where I just didn’t want to talk anymore…I was tired from, it’s hard to explain I think just because…
I’ve never had that happen in my life. It’s probably the only time it’ll ever happen (patient 11).
A lot of people that have been calling me…especially after the surgery, I definitely didn’t speak to people on the phone…because of the
hoarseness. There were times when I wanted to talk, but I couldn’t (patient 13).

6 wk (n = 17) With my job, sometimes my voice gets strained and tired, and it becomes hard for me to talk, and I can’t manage the classroom…I can’t teach
the material then, and that’s my livelihood…I need to have my voice (patient 19, glottic insufficiency).
That I don’t have a voice, yeah-that’s a major problem (patient 27, right VF immobility).

Physically I feel good, it’s just so stressful because it’s taken away my livelihood. I work 14, 16 hour days and 90% of my job is talking on the
phone, talking to clients, I can’t answer my phone…so it’s very frustrating to not be able to communicate well…it’s an effort to talk (patient
47, right VF paralysis, left VF paresis).

6 mo (n = 11) [My voice] is just not perfect yet, I mean it’s very minimal, and I feel like it’s normal now in comparison to…immediately just after
the surgery (patient 6).
My voice becomes weak by itself…I feel like I’m screaming or yelling, but other people can’t hear me (patient 12).

I didn’t even know what to expect…and I think at the beginning I was surprised at how different my voice was, and how even if other people
couldn’t hear it, it felt very different…I really didn’t have an expectation of what that was going to be like (patient 33).

1 y (n = 15) By the time I get home, I could go the rest of the night without using it [my voice] …the joys of living alone and texting I guess…I don’t have
to use it [my voice] until the next morning when I get to school again (patient 2).
There have been times where I’ve apologized to people saying, hey sorry my voice is, is sounding a little bit rough, or hey I feel a lot better
than I sound…I’ve said that many times (patient 5).
I did a lot of community theater…I was a soloist, and…I can’t even think about doing that…because I’m afraid of what came out…I don’t
know what my voice is gonna do…that’s very frustrating because I know what it [my voice] sounds like and I don’t like it (patient 16).

Abbreviation: VF, vocal fold.
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the remaining patients stayed the same. When the 2-week to
6-month postoperative time points are examined, 6% (95% CI,
−2% to 14%) of the participants went from a normal to an ab-
normal PTP, and 12% (95% CI, 1%-23%) improved to a normal
PTP. At 1 year after surgery, no patients had gone from a nor-
mal to an abnormal PTP, and 15% (95% CI, 2%-29%) of the par-
ticipants had improved to a normal PTP from the 2-week post-
operative visit.

Dysphonia Severity Index
There was an effect on the DSI over time (F4,128 = 1.95, P = .10)
(Figure 3C). The DSI worsened from baseline to the 2-week
postoperative time point (Cohen d, 0.36; 95% CI, 0.01-0.72) and
improved from the 2-week to the 6-month postoperative time
points (Cohen d, −0.31; 95% CI, −0.56 to −0.06). When the in-
dividual component measures of the DSI were examined, there
was a significant difference in the variable “fundamental fre-
quency high” such that this variable significantly decreased
from 747.44 at baseline to 668.87 at 2 weeks after thyroidec-
tomy (mean difference, −94.78; 95% CI, −163.78 to −25.78) and
significantly increased from 668.87 at 2 weeks to 739.87 at

6 months after thyroidectomy (mean difference, 80.75;
95% CI, 29.29-132.20). For all patients with a preoperative DSI
and a 2-week postoperative DSI, there was a significant in-
crease in the percentage of patients with abnormal DSI values
(34%; 95% CI, 19%-49%), while only 8% improved (95% CI, −1%
to 17%), and the remaining patients stayed the same
(Figure 3D). By 6 months, only 3% (95% CI, −3% to 9%) of the
patients had worsened from a normal to an abnormal DSI value,
and 21% (95% CI, 7%-34%) had improved to a normal DSI value.
There were no new participants with abnormal DSI values at 1
year after thyroidectomy, and 15% (95% CI, 2%-29%) had im-
proved to a normal DSI value.

Voice Handicap Index
The VHI values worsened (increased) from before surgery
to 2 weeks after surgery and improved (decreased) at
later postoperative time points (F4,126 = 4.31, P = .002)
(Figure 3E). Specifically, the VHI values worsened from base-
line to the 2-week postoperative assessment (Cohen d,
−0.42; 95% CI, −0.78 to −0.07) and improved from 2 weeks
to 6 months (Cohen d, 0.61; 95% CI, 0.30-0.92) and 1 year

Figure 2. Patient-Perceived Vocal Impairments
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Shown are patient-perceived vocal disability (A) and voice symptoms (B-D) over the first year after thyroidectomy.

Patient-Perceived Voice Changes and Quantitative Voice Measures in the Year After Thyroidectomy Original Investigation Research

jamaotolaryngology.com (Reprinted) JAMA Otolaryngology–Head & Neck Surgery November 2018 Volume 144, Number 11 999

© 2018 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 08/27/2022

http://www.jamaotolaryngology.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoto.2018.0309


(Cohen d, 0.61; 95% CI, 0.26-0.96) after thyroidectomy
(Figure 3E). Dichotomizing participants into those having a

normal VHI value vs an abnormal VHI value (≥13), we found
that 28% (95% CI, 14%-41%) of the patients who had a nor-

Figure 3. Instrumental Voice Evaluations
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Shown are quantitative voice measures (A, C, and E) and abnormal voice
findings (B, D, and F) out to 1-year follow-up. Dashed lines denote the
operational cutoff values used in the determination of abnormal vs normal for

PTP, DSI, and VHI. DSI indicates Dysphonia Severity Index; PTP, phonation
threshold pressure; and VHI, Voice Handicap Index.
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mal VHI value at baseline had an abnormal VHI value at the
2-week postoperative time point and that only 3% (95% CI,
−2% to 7%) of the patients improved from the preoperative
time point to a normal VHI value (Figure 3F). Notably,
there were no new patients with an abnormal VHI value at
6 months or 1 year after surgery. Conversely, 31% (95% CI,
14%-48%) of the participants went from an abnormal VHI
value at 2 weeks after surgery to a normal value VHI at the
6-month postoperative visit, and 36% (95% CI, 17%-55%)
improved to a normal VHI value from the 2-week to the
1-year time points. All 4 participants with an abnormal VHI
value at 1 year after surgery also had an abnormal preopera-
tive VHI value, and 3 of the 4 participants did not have vocal
fold paralysis or immobility.

Impaired Communication vs Quantitative Voice Variables
Overall, the presence of impaired communication strongly and
significantly correlated with the DSI (r = −0.88; estimate of slope,
−0.20 [95% CI, −0.04 to −0.00]) but did not significantly corre-
late with PTP (r = −0.35; estimate of slope, −0.00 [95% CI, −0.02
to 0.01]) or the VHI (r = 0.62; estimate of slope, 0.14 [95% CI,
−0.19 to −0.47]) across all 5 study time points (Figure 4A). Al-
though a moderate correlation was found between patient per-
ception of impaired communication and the percentage of par-
ticipants with an abnormal DSI value, it was not significant
(r = 0.72; estimate of slope, 0.33 [95% CI, −0.25 to 0.91]). In ad-
dition, the percentage of participants with abnormal VHI and PTP
values was only weakly correlated with patient-perceived im-
paired communication (r = 0.39; estimate of slope, 0.25 [95% CI,
−0.83 to 1.33] for the VHI and r = 0.02; estimate of slope, 0.01
[95% CI, −0.54 to 0.55] for PTP) (Figure 4B).

Discussion
In this mixed methods observational study, we found that a
high percentage of patients undergoing thyroidectomy for
the treatment of thyroid cancer have new-onset dysphonia,

a doubling from the preoperative visit even in the absence of
vocal fold paralysis or immobility. Before surgery, few
patients with thyroid cancer shared that postoperative dys-
phonia was a concern. In contrast, more than half of the
patients perceived themselves as disabled by their vocal
deficiencies at 2 weeks after surgery, and this high preva-
lence persisted out to at least 1 year of follow-up in 50% (21
of 42) of participants. Quantitative vocal perturbations were
detected in the DSI and VHI at the 2-week follow-up but
returned to baseline levels by the 6-week or 6-month visit.
Notably, there were no differences in reported voice difficul-
ties between those who underwent total thyroidectomy with
vs without ipsilateral CND at the 2-week postoperative time
point, which is the time point that is most sensitive in
detecting vocal deficits on all quantitative and qualitative
variables.

Even more notable, quantitative (PTP, DSI, and VHI) and
qualitative (impaired communication and voice symptom
frequency) data collected from patients did not consistently
correlate throughout the first postoperative year. This sug-
gests that the VHI and other objective measures were not
sensitive to detect voice changes that affected patients’ qual-
ity of life. For example, PTP values did not differ before to
after thyroidectomy. Patients’ DSI and VHI values were
worse at the 2-week postoperative visit but returned to nor-
mal levels by 6 months after thyroidectomy. However,
patient-perceived impaired communication and patient-
reported symptoms remained a major concern out to 1 year,
while their quantitative vocal variables either did not change
(PTP) or returned to baseline levels within 6 weeks (DSI) or
6 months (VHI) of the surgery.

The mixed methods approach used allowed the comparison
of subjective patient-reported symptoms with the more quan-
titative vocal variables of PTP, DSI, and VHI derived from the in-
strumental voice evaluations. Rigorous serial qualitative inter-
views are rarely performed in surgical cohorts because they are
time intensive to perform and analyze. Using this approach
allowed us to more completely understand the voice-related

Figure 4. Relationship Between Impaired Communication and Quantitative Voice Variables
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quality-of-life consequences of thyroidectomy. The theme of im-
pairedcommunicationemergedatthe2-weekpostoperativevisit
and persisted out to 1 year after surgery. Notably, patients often
did not voice symptoms with their physician at early postopera-
tive visits unless asked directly. It is likely that patients expected
their voice to improve over time, and perhaps this seemed a mi-
nor concern in the setting of their cancer care. However, as fears
of cancer recurrence and other symptoms and concerns (diffi-
cultyswallowing,tingling,medicationmanagement,scarappear-
ance, and low energy) diminished, voice-related issues became
among the more prominent concerns, which contributes to per-
ceived impaired communication and voice symptoms at 1 year
after surgery. These data highlight the importance of physicians
specifically asking patients with thyroid cancer about their voice
symptoms.

If we tracked improvements in voice using traditional quan-
titative methods alone, such as PTP, DSI, and VHI, our conclu-
sion would have been that postsurgical dysphonia is limited to
a few postoperative weeks or months. Instead, we found that
these measures did not capture the burden and duration of dys-
phonia perceived by patients. The VHI, which is purported to
measure voice-related handicap from the patient’s perspective,
did not correlate with patient-reported voice impairments de-
scribed during interviews at all postoperative time points.

Limitations and Future Directions
This study has limitations. First, although the incidence of sus-
pected recurrent laryngeal nerve injury owing to observed vo-
cal fold immobility is higher in our participant population than
that reported in the literature,3 it is likely an adverse effect of
the instrumental voice evaluations, including laryngoscopy,
being performed in all participants at early time points after
surgery (eg, 2 weeks). Notably, their PTP, DSI, and VHI mea-
sures were not distinguishable from those of participants who
did not have a paresis or paralysis at all postoperative time
points. Second, thoroughly interviewing participants at mul-
tiple time points may have increased ascertainment of voice
symptoms that may not be particularly troublesome to pa-
tients. Therefore, this approach risks overestimating the se-
verity and consequence of symptoms. Third, because this is
an ongoing clinical trial, participant enrollment at the 1-year
time point is reduced compared with earlier postoperative time
points. However, power analyses suggest that a group size of
30 is capable of detecting meaningful quantitative differ-
ences derived from the voice evaluation over time. In addi-

tion, qualitative data saturation was achieved, with no new
voice information or vocal codes being derived from inter-
views with the ascertainment of additional participants across
all study time points. Fourth, although all patients were treated
with thyroid hormone replacement, we do not know their level
of response or how long it took to achieve the target thyrotro-
pin levels. This may have affected voice-related patient out-
comes.

Our findings have implications for the management of
voice before and after thyroidectomy. In 2013, published clini-
cal guidelines for improving voice outcomes after thyroidec-
tomy highlighted the need for patient education on voice out-
comes and the importance of using preoperative and
postoperative quantitative measures of vocal function.42 Data
herein suggest that the recommended quantitative measures
are limited in their ability to identify meaningful dysphonia
in patients after thyroidectomy. Instead, our results argue
that commonly used, validated quantitative vocal measure-
ments, while important in some instances, have insufficient
sensitivity and that surgeons and other clinicians need to di-
rectly and systematically query patients about vocal changes
after thyroidectomy. Moreover, these findings highlight the
need for preoperative education and counseling about poten-
tial postoperative vocal deficits, as well as the importance of
early referral in patients with postoperative dysphonia. Act-
ing early may assuage potential long-term quality-of-life voice
sequelae related to thyroidectomy.

Conclusions
Postthyroidectomy voice changes are common even in the ab-
sence of vocal fold paralysis or immobility and can persist at
least out to 1 year of follow-up. Patients with thyroid cancer
who were interviewed indicated impaired communication af-
ter surgery because of voice changes. The high prevalence of
significant voice changes was captured only through direct pa-
tient interviews. If we relied on traditional quantitative meth-
ods alone, such as PTP, DSI, and VHI, our conclusion would
have been different. Specifically, we would have concluded that
postthyroidectomy dysphonia is limited to a few postopera-
tive weeks. Instead, we found that the quantitative measures
PTP, DSI, and VHI inadequately capture the burden and du-
ration of dysphonia experienced by patients with thyroid can-
cer after thyroidectomy.
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