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ABSTRACT
Background: Making an accurate clinical diagnosis in a patient with a voice problem can be very challenging. We hereby describe in detail how 
a structured assessment by both a dedicated speech therapist and a laryngologist, including systematic history, subjective and objective voice 
analysis, and video​laryn​gostr​obosc​opy, leads to a thorough and evidence-based approach.
Methods: By prospectively storing all generated data, including patient-reported outcomes, objective and subjective voice analysis, standardized auditory 
recordings, video​laryn​gostr​obosc​opy video images, and a resulting standardized diagnosis, a prospective structured database has been formed.
Results: Descriptive data about the voice characteristics of the included patients are presented.
Conclusion: A structured approach to evaluate a voice disorder is presented, enabling the building of a prospective registry and the performance 
of evidence-based research.
Keywords: Database, dysphonia, language disorders, speech-language pathologist, voice

Introduction

Making an accurate diagnosis in voice disorders can be very 
challenging and therefore requires an expert setting with a 
speech-language pathologist (SLP) and an otorhinolaryngolo-
gist. Given the complementary skills, a team approach is there-
fore very helpful. This idea has been put into practice over the 
past decade by the establishment of several multidisciplinary 
voice centers and clinics.1,2 Professional voice users, in particu-
lar singers, deserve top-notch care by a dedicated team as this 
is essential for their profession.

Literature on setting up a voice clinic and how to practically 
perform evaluations in a focused clinic on a daily routine basis 
is very scarce. In this manuscript, we describe in detail how we 
structure our focused voice clinic. Subsequently, results of our 
first 2 years of a systematic approach in consecutive first-visit 
patients are shared. Practical tips, advantages, and limitations 
are discussed.

Methods

All patients presenting with voice disorders in the Department 
of Otorhinolaryngology were invited to schedule an appoint-
ment in our specialized Voice Clinic in AZ Delta hospital. AZ 
Delta is a non-academic regional hospital in Roeselare with 
4 different departments, of which 3 contain a voice clinic. 
Patients were evaluated by a dedicated SLP and an otorhi-
nolaryngologist with specialized training in laryngology and 
phoniatric surgery. In the following paragraphs, we will discuss 
each step of the diagnostic assessment, as shown in Figure 1.

Assessment Protocol

Patient Demographics and Self-reported Voice Use
Upon arrival at the clinic, all patients received a tablet to fill 
out the standardized history as shown in Table 1. Patients were 
asked to rate their voice talkativeness, using a 7-point Likert 
scale ranging from 1 (not talkative at all) to 7 (very talkative), 
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and loudness (from 1 (markedly soft) to 7 (very loud speak-
ing volume)).3,4 Subsequently, they were asked to rate the 
problem and their motivation to solve the voice problem, 
using again 7-point Likert scales (ranging from not severe at 
all to very severe, and not motivated to extremely motivated, 
respectively).4

Patient-Reported Outcome Measures
Patients were asked to independently complete the Voice 
Handicap Index (VHI) questionnaire and VHI-throat (VHI-T) 
questionnaire.5,6 The parent or legal representative of a child 
was asked to complete the VHI for the pediatric population.7 
The VHI scale ranges from 0 to 120, the VHI-throat from 0 
to 42, and the VHI for the pediatric population from 0 to 92. 
Higher scores indicate a larger impact of the voice problem 
on the patient’s health status. The VHI-T questionnaire uses 
a cut-off score of >18, indicating the presence of subjective 
laryngeal discomfort.6,8 In case the adult patient was also a 
singer, the VHI for singers was completed (Table 2).9 Patient-
reported outcome measures (PRO’s) were automatically trans-
ferred into the electronic patient record (Hix, Chipsoft®)10 and 
stored in a coded way using a Business Intelligence Software 
tool (Microsoft®).

Subjective Voice Evaluation: Perceptual Auditory Analysis
Subsequently, the patient was seen by the otorhinolaryngolo-
gist. At first, the standardized history was reviewed with the 

Main Points

•	 A focused voice clinic with a speech pathologist and laryn-
gologist adds value in making a correct, often challenging, 
diagnosis in patients with dysphonia.

•	 A structured, standard approach, including subjective and 
objective analysis, followed by a dedicated video​laryn​gostr​
obosc​opy, should all point toward the diagnosis.

•	 Structured recording and storage of data, voice fragments, 
and laryngostroboscopy video fragments enable retrospec-
tive research, including artificial intelligence applications.

  

Figure 1.  Standardized evaluation of a patient with a voice disorder. AVQI, Acoustic Voice Quality Index; DSI, Dysphonia Severity Index; GRBAS, 
Grade Roughness Breathiness Asthenia Strain; PRO, patient-reported outcome measure; VHI, voice handicap index; VRP, Voice Range Profile. 
Alt Text: The figure gives an overview of the different steps in the standardized voice assessment. Starting with patient history, self-reported 
voice use, and patient-reported outcome measures, followed by a perceptual auditory analysis, an objective voice analysis and a clinical 
assessment including video​laryn​gostr​obosc​opy lead to a diagnosis and traetment plan.
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patient to make sure all the questions were well understood 
and filled out properly.

Next, a vocal capability battery (Table 2)11 was performed using 
the Xion Medical Microphone Headset DiVAS voice diagnostics 
and recorded in the DiVAS 2.8 program. The patient was asked 
to read a phonetically balanced standardized text passage 
(text phrase in Dutch: “Papa en Marloes staan op het station, 
ze wachten op de trein”), while the otorhinolaryngologist rated 
the Grade Roughness Breathiness Astenia Strain (GRBAS) 
scale. The average pitch was assessed, followed by a sustained 
phonation at a comfortable speaking pitch with evaluation 
of the voice quality and maximum phonation time. A 2-point 
Likert scale (“yes” or “no”) was used to evaluate the presence 
of diplophonia. Consequently, the patient was asked to ascend 

and descend vocal pitch like upward and downward “sirens.” 
In this way, the upper and lower voice ranges were verified and 
recorded, as well as the transition area between the vocal reg-
isters. Then, the patient was asked to use a projected voice. 
Subsequently, swelling tests were performed. Patients were 
asked to perform a staccato voicing in the soft upper voice, 
and in particular, women patients were asked to sing the first 
phrase of “happy birthday” using a tiny, high-pitched voice12 to 
evaluate the presence of onset delays.

Table 1  Patient History and Self-reported Voice Use
Profession - Voice use Vocal student

Non-vocal student

Elite vocal performer

Professional voice user

Nonvocal professional

Nonvocal nonprofessional 

Vocal kid

Non-vocal kid

Smoking Yes/No

Frequent coughing Yes/No

Frequent throat clearing Yes/No

Throat problems Yes/No

How loud is your 
conversational voice?

1 2 3 4 5 6 7 (1 = very soft; 
7 = very loud)

How much do you use your 
voice by nature (non- 
professional)?

1 2 3 4 5 6 7 (1 = very rare; 
7 = very social)

When during the day do you 
experience most voice 
problems?

Morning/Evening/No 
difference

Do you have more voice 
problems when you are tired?

Yes/No

Do you experience more 
problems after voice strain?

Yes/No

Do your throat problems 
increase with voice strain?

Yes/No

How severe do you rate your 
voice problem?

1 2 3 4 5 6 7 (1 = not severe 
at all; 7 = very severe)

How motivated are you to 
solve your problem?

1 2 3 4 5 6 7 (1 = very little 
motivation; 7 = very 
motivated)

Are you following speech 
therapy?

Yes/No

Duration of your speech 
therapy

NA/ 1–3–6–9–12–>12 
months

Table 2  Perceptual Auditory Analysis, Patient Reported 
Outcome Measures and Objective Voice Analysis
Parameters Measurement Scale

Patient reported outcome measures

VHI total score 0–120

F score 0–40

P score 0–40

E score 0–40

VHI total score paediatric 0–92

F score 0–28

P score 0–36

E score 0–28

VHI total score singers 0–120

F score 0–40

P score 0–40

E score 0–40

VHI throat total score 0–42

Perceptual auditory analysis (vocal 
capability battery)

 

GRBAS 4-point: 0 1 2 3

Onset delays 2-point: yes, no

Average pitch 3-point: low, normal, 
high

Diplophonia 2-point: yes, no

Objective voice analysis

Fundamental frequency F0 Hz

F0 min – F max Hz

Frequency Range Semitones

SPL min – SPL max dBA

Intensity Range dB

Jitter %

Shimmer %

DSI -5 – +5

AVQI 0–10

MPT sec
VHI, Voice Handicap Index; F, Functional; P, Physical; E, Emotional; F0, Funda-
mental frequency; SPL, Sound Pressure Level; DSI, Dysphonia Severity Index; 
AVQI, Acoustic Voice Quality Index; MPT, Maximum Phonation Time
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Objective Voice Analysis
Next, an objective voice assessment was performed by the 
SLP. Different acoustic and aerodynamic data were measured 
(Table 2) using a Medical Microphone Headset voice diagnos-
tics (Xion® medical GmbH, Berlin) with the software DiVAS 
voice diagnostics module (Xion). For Dysphonia Severity Index 
(DSI) analysis, the required voice parameters were obtained 
from the sustained phonation of the vowel /a/.13 The DSI was 
considered aberrant when the threshold value was ≤ 1.6.14 
Voice samples were acoustically analyzed to obtain an accu-
rate Acoustic Voice Quality Index (AVQI) score with ”Praat” 
freeware.15,16 For this measurement, another microphone 
was used, i.e., an NT1-A studio condenser microphone with a 
shock filter/silencer and with an external sound card (Scarlett 
Solo third generation 2-in, 2-out USB audio interface). Voices 
equal to or above the AVQI threshold of 2.95 were indicated as 
impaired.16,17

Clinical Examination Including Video​laryn​gostr​obosc​opy
All patients received a laryngeal and fiberoptic examination to 
evaluate the laryngeal and pharyngeal anatomy and physiol-
ogy. Prior to the laryngeal exam, all patients received a topical 
spray in the oral cavity and pharynx of xylocaine 10% (lidocaine 
5 g in 50mL solution). For the fiberoptic endoscopic exam, an 
additional nasal spray using a phenylephrine and lidocaine-
based solution (phenylephrine hydrochloride 1.5 g, lidocaine 
hydrochloride 6 g, mint spirit 0.75 g, acotainer aqua ad 150 
ml.) was applied. Next, an additional drip of lidocaine hydro-
chloride (lidocaine hydrochloride 4% ecotainer aqua 1000 mL 
ad 200 mL) using an Abraham cannula was applied for topical 
anesthesia of the larynx, subglottis, and trachea. For an optimal 
view of the larynx, our otorhinolaryngologist often uses a Xion 
rigid 70-degree zoom laryngoscope (197006). The zoom func-
tion, ranging from 1-1.4 to 1.8 magnification, allows for a close 
and clear view and good magnification; however, this zoom 
function is technically more challenging. When the patient was 
not tolerating the exam properly because of a strong gag reflex 
or when a clear view of the subglottic area was recommended, 
flexible fiberoptic endoscopes were used (Xion Spectar video 
nasopharyngoscope XN HD (flexible scope) ⌀3.6 mm, 320 mm, 
MIC, LED in the adult patient and a Xion Spectar video naso-
pharyngoscope XN P (flexible scope) ⌀2.7 mm, 320 mm, MIC, 
LED in the pediatric patient).

The rigid telescope as well as the fiberoptic flexible endo-
scopes are attached to a Xion Spectar camera head with 
high definition (HD). The camera head is connected to a Xion 
EndoStrobe Spectar camera processor with an integrated light 
source, stroboscopy, electroglottography, and professional 
image enhancement technology.

All voice recordings, including the standardized text passage 
and the vocal capability battery, and video​laryn​gostr​obosc​opy 
fragments as well, were stored using the DiVAS 2.8 (video doc-
umentation module) and Xion medical display 21.5” HD, with 
touchscreen Soundbar active speakers with an adapter plate 
for Xion 21.5” HD display.

Classification of Diagnosis
Diagnoses were categorized into main categories according to 
the classification adapted from Laryngopedia and voicedoctor.
net (Table 3).18,19

Feasibility of the Assessment Protocol
Feasibility of the structured approach was evaluated with 
regards to the duration of the visits and user friendliness of the 
work-up by the SLP and otorhinolaryngologist.

Data Analysis
All data were stored prospectively after providing written 
informed consent. The data were analyzed using SPSS sta-
tistical software, version 27.0 (IBM SPSS Corp.; Armonk, NY, 
USA). Descriptive statistics, in particular frequencies, were 
studied. Spearman’s rank correlation coefficient (rs) was used 
to study the correlation between talkativeness and vocal 
loudness with accepted cut-off values (<0.25 = poor, 0.25-
0.50 = fair, 0.50-0.75 = moderate to good, >0.75 = good to 
excellent).20

Ethical Approval
This study was approved by the IRB (institutional review board) 
or MEC (medical ethical committee) of AZ Delta Hospital on 
Oct 21, 2019, approval number 2019/22051. Informed consent 
was obtained for retrospective studies from all patients before 
data were captured.

Results

Starting in October 2019 until December 2021, 767 con-
secutive patients presented for the first time at the voice 
clinic in 1 of the 3 voice clinics of the AZ Delta hospital in 
Roeselare(. These patients were assessed using this system-
atic approach, and all data were stored prospectively after 
providing written informed consent. Patients were referred 
by their general practitioner or internally by colleagues in our 
institution; others were referred through our competence 
network of dedicated SLPs or by themselves after consult-
ing our website.21

Assessment Protocol
Patient Demographics and Self-reported Voice Use
Patient demographics and self-reported voice use are pre-
sented in Table 4. Patients rated their voice problem as mod-
erate to severe (mean = 4.58; SD = 1.57; range = 1-7). Patient 
motivation to willingly solve the problem was high to very high 
(mean = 5.58; SD = 1.52; range = 1-7). Among the patients diag-
nosed with mucosal disorders at our clinic (n = 310; 40.4%), 
52% were “overdoers” (talkativeness 6 or 7). Moreover, we 
found a significantly positive fair correlation between talk-
ativeness and vocal loudness in these patients (rs = 0.49; 
P< .001).

Patient-Reported Outcome Measures
The mean VHI (n = 580) was 39.27 (SD = 23.17; range = 0-116) 
for the adult patient population, and 23.36 (SD = 12.60; 
range = 2-59) for the pediatric population (n = 133), indicat-
ing that the voice problem impacted their daily life. For singers 
(n = 47), the mean VHI was 53.94 (SD = 27.18; range = 1-146). 
Throat problems as measured by the VHI-T were also reported 
in n = 161 of the 576 (28%).

Objective Voice Analysis
The severity of the dysphonia was objectified by a mean DSI 
of 0.31 (SD = 6.65, range = −63.28-11.66). In 52.2% of the 728 
patients, the DSI was below the threshold value of 1.6. The 
mean AVQI was 4.26 (SD = 1.75; range = 0.79-10.06) with 550 
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(78.0%) of 705 patients equal to or above the AVQI threshold 
of 2.95.

Clinical Diagnosis and Treatment Plan
A tentative diagnosis was made in 710 of the 767 (92.6%) 
patients. The main diagnostic categories were as follows: 
mucosal (n = 310; 40.4%) (nodules (n = 186; 24.3%); polyps (n 
= 64; 8.3%)); neurologic (n = 101; 13.2%); laryngitis (inflamma-
tory) (n = 80; 10.4%), muscular (n = 48; 6.3%), non-organic (n 
= 117; 15.3%), tumor (n = 27; 3.5%), mucous glands pathology 
(n = 7; 0.9%), trauma (n = 5; 0.7%), other (n = 15; 2%).

The evaluation at our focused clinic resulted in a specific 
treatment in 64% of patients. The majority of patients were 
referred for dedicated speech therapy (45%) with more spe-
cific advice or underwent surgery (11%) (i.e., thyroplasty (n = 
17) or laser treatment using CO2 or TruBlue laser (n = 110) with 
or without postoperative speech therapy). Other therapies 
included Botox injection (n = 11), ambulatory augmentation 
of the vocal folds (n = 12), voice-building exercises (n = 35), 
referral to other disciplines (n = 3), referral to a singing coach 
(n = 4), using techniques learned in speech therapy (n = 8), 
and counseling (n = 19). Additionally, almost all voice patients 
were advised to follow vocal hygiene measures and anti-reflux 
measures and to stop smoking, when applicable. Postoperative 
patients received specific recommendations on postoperative 
voice use.22

Feasibility of the Assessment Protocol
The mean duration of the entire evaluation in our clinic for a 
patient with a voice disorder varies according to the type of 
outpatient visit. For a first visit, it takes approximately 30 min-
utes for a professional or non-professional user and 45 min-
utes for a professional singer.

Discussion

We hereby demonstrate that it is feasible to systematically 
evaluate a patient with a voice disorder in an efficient and 
comprehensive manner in a well-structured, focused clinic. 
Although we do not provide comparative data between aca-
demic and non-academic centers, we hereby present an 
example of how this comprehensive work-up is feasible in a 
non-academic setting. This is true for both adult and pediatric 

Table 3  Main Diagnostic Categories (Adapted from Bastian 
[18])
Neurologic Dystonia

Paralysis Paresis

Paralysis Paresis

TA

LCA

TA+LCA

PCA

TA + LCA + PCA

IA

Parkinson associated

Tremor

Other

Mucosal Nodules

Polyp

Epidermoid cyst

Granuloma 

Leukoplakie

Smoker’s polyps

Sulcus

Other

Laryngitis (inflammatory) Bacterial

Fungal 

Viral

Laryngopharyngeal reflux

Other

Muscular Atrophy

Presbyphonia

Voice fatigue syndrome

Other

Non-organic Hypokinetic breathy dysphonia

Muscle tension dysphonia

Puberphonia

Psychogenic

Other

Tumour Benign

Malignant

Other

Mucous glands pathology Laryngocoele

Mucous retention cyst 

Saccular cyst

Other

Table 3  Main Diagnostic Categories (Adapted from Bastian 
[18]) (Continued)

Other Ankylosis

Auto-immune

Endocrine 

Foreign Body

Trauma Other

Internal

External 

Other
TA, thyroarytenoid muscle; LCA, lateral cricoarytenoid muscle; PCA, posterior; 
cricoarytenoid muscle; IA, interarytenoid muscle

(Continued)
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populations. An integrated diagnostic workup, including sub-
jective and objective voice assessments followed by focused 
video​laryn​gostr​obosc​opy assists clearly in obtaining an accu-
rate diagnosis. This is particularly important for professional 
voice users, especially professional singers.

In the “Material and Methods” section, we described in detail 
how we assess patients with a voice disorder. All components 
of the evaluation together bring valuable diagnostic informa-
tion and allow us to clearly see the entire picture.23 We did not 
perform statistical comparisons between sexes or patholo-
gies. The aim of this paper was only to present descriptive 
patient data during the first 2 years of a systematic approach. 
Further data analysis will be performed to evaluate and com-
pare objective and subjective parameters collected in our 
database.

Concentrating patients with voice disorders in a focused clinic 
is efficient and productive as opposed to hosting them in a 
regular Ear Nose Throat (ENT) practice. The continuous high-
level interaction between a specialized otorh​inola​ryngo​logis​t/ 
pho​niatr​ician​ and a dedicated SLP leads to an integrated 
approach for diagnostic work-up and detailed therapeutic 
advice. The expertise built and the ensuing reputation brings 
on a positive cycle of self-referrals but also from general practi-
tioners, ENT and other colleagues. In addition, we established a 
regional network of dedicated private SLPs. On a regular basis, 
we send them newsletters with clinical interactive cases and 
offer them continued education with lectures and workshops. 
In our experience, the network of dedicated SLPs formed 
hereby helps to improve communication. More importantly, 
we believe it improves the quality of care for our patients. 
This network also allows also referral of professional singers to 
singing coaches and hyperspecialized SLPs. It has been dem-
onstrated that professional voice training can improve vocal 
abilities, as demonstrated with improved DSI (from low to high) 

and expanding vocal range (both fundamental frequency and 
vocal intensity).24

As stated by several authors, we agree that the GRBAS score, 
although internationally accepted and standardized, adds 
limited diagnostic value. In terms of GRBAS, it is our per-
sonal observation that except for roughness, breathiness, and 
strain, the other parameters seem to be less clinically relevant. 
Talkativeness and loudness are scored as a very valuable part of 
a voice history as this is driven primarily by patients’ personal-
ity.3 There may also be some impact from the occupation. The 
teaching profession can influence the voice, and the presence 
of psycho-emotional factors can lead to the development of 
voice disorders in teachers.25 In contrast, the vocal capability 
battery is clinically very relevant, and in our opinion, it has the 
potential to be of great diagnostic value for the type and the 
severity of the voice disorder. Acoustic voice analysis gener-
ates a series of reliable objective parameters in an efficient and 
user-friendly manner. Although DSI and AVQI were developed 
to quantify voice quality, the present results showed that both 
measurements can evaluate dysphonia classification as well. 
Particularly, the DSI might have higher potential in the evalua-
tion of dysphonia classification as the results of the AVQI may 
be more variable.26 However, AVQI has its value in differentiat-
ing normal versus dysphonic voices.27 The aerodynamic evalu-
ation, in particular the maximum phonation time, seriously 
impacts the DSI.14 The phonetogram or Voice Range Profile 
(VRP) — visualizing the frequency range in semitones over the 
intensity range — is an important and user-friendly tool easy to 
interpret, especially worthwhile in singers or in evaluating the 
effect of a carried out treatment.

As stated in the “Material and Methods” section, we reviewed 
all patients’ data prior to the laryngostroboscopic exam. In most 
cases, we already had a strong suspicion of what to expect. 
For future studies, it would be interesting to evaluate to what 

Table 4.  Demographic Characteristics (n = 767)

 

Men Women Boys Girls

n = 213 n = 401 n = 85 n = 68

Age     

  Median (years) 59 42 8 9.50

  Min; max 18;91 18;91 1;15 5;17

  IQR 22 32 4 4

Type of Voice user; n (%)     

  Elite vocal performer 18 (8.5%) 19 (4.7%)   

  Professional Voice user 64 (30.0%) 169 (42.1%)   

  Non-vocal professional 39 (18.3%) 62 (15.5%)   

  Non-vocal nonprofessional 90 (42.3%) 113 (28.2%)   

  Vocal student 1 (0.5%) 37 (9.2%)   

  Non-vocal student 0 (0%) 0 (0%)   

  Vocal kid   84 (98.8%) 65 (95.6%)

  Non-vocal kid   0 (0%) 3 (4.4%)

  Missing 1 (0.5%) 1 (0.2%) 1 (0.1%) 0 (0%)
Min, minimum; Max, maximum; IRQ, Interquartile range
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extent PROs and objective voice analysis could predict voice 
diagnosis. Sometimes, we were extra triggered as the diagnosis 
promised to be extremely challenging. In case the suspected 
diagnosis was not confirmedwe were forced to reevaluate to 
come to the right diagnosis. The more experienced one gets, 
the more detailed evaluation will help to come to an accurate 
diagnosis.28

When setting up the database, we realized that a good clas-
sification of the voice disorders was lacking.29 The ICD 10-clas-
sification is not detailed or accurate enough. Therefore, 
after consulting several experts, we used a constructed 
classification.18,19

To allow for collaborative and evidence-based comparative 
research, there is a clear need for a scientific consensus on 
diagnostic categories and criteria as well as clear outcome 
measures to define the quality of care.

The downside of this systematic approach is that it may be 
more time-consuming (i.e., the mean duration of the vis-
its was 30 minutes for general patients and 45 minutes for 
professional singers) or that the comprehensive evaluation 
may not be needed in all patients, particularly in those with 
more straightforward diagnoses. In addition, it might be use-
ful to measure patient satisfaction. However, we believe that 
by building more experience, we will increase our knowledge 
gradually to allow for the detection of smaller differences. 
Most importantly, by collecting all consecutive patients in a 
similar way, population-based studies are possible, including 
the entire spectrum of voice problems. Longitudinal (repeated) 
assessments of patients, starting with pretreatment and then 
after each phase of treatment (e.g., surgery, voice therapy), 
including long-term follow-up, will allow for reporting on out-
comes and correlations with particular characteristics (e.g., 
vocal hyperfunction).30

Over time, we hope to improve and simplify our work-up by 
studying our systematic database using artificial intelligence. 
For example, by eliminating redundant information and nar-
rowing differential diagnoses in patients with particular combi-
nations of findings.31 We realize that in the absence of a control 
group, the benefits of our approach cannot be demonstrated 
in a scientific manner.

However, we want to share our experience as this struc-
tured approach has been very rewarding. The feedback from 
patients, the referring SLPs, and the internal interdisciplinary 
team members is generally very positive and stimulating.

Prospectively building a systematic database, including PRO’s, 
objective and subjective voice assessments numerically or cat-
egorically structured, will enable retrospective and prospective 
systematic research and will hopefully allow for more evidence-
based practice in voice literature as this is greatly needed.32-34 
One of the reasons the current voice literature generates very 
low evidence includes incomplete characterization of condi-
tions causing dysphonia and suboptimal outcome measures.35 
The addition of auditory recordings and detailed laryngostro-
boscopic video fragments will allow the use of novel research 
tools such as artificial intelligence. Machine learning looking 
for patterns and natural language processing could facilitate 

and help in simplifying the workup. Finally, machine learning 
could potentially facilitate the interpretation of videolaryngo- 
stroboscopic recordings.36

A systematic diagnostic workup, as described above, is feasible 
in a non-academic, focused voice clinic for SLPs and ENTs in 
clinical practice. It provides the required information for an 
accurate diagnosis. This systematic approach might have the 
potential to be used as a valuable research tool in the future.
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