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ABSTRACT
Background:  the Provox Vega high Performance (PVhP) is a newly developed voice prosthesis (VP) 
with an aim to achieve a longer and more predictable lifetime.
Objectives:  this feasibility study aims to assess patient acceptance of the PVhP VP, evaluate adverse 
events, voice quality, and device lifetime.
Methods:  laryngectomized patients previously using a Provox Vega or actiValve light were included. 
acceptance and voice outcomes were evaluated at two-time points with a 2-week interval. Baseline 
measurements were taken with the standard VP, followed by placement of the PVhP for the 2-week assessment.
Results: Fifteen participants completed the study, with thirteen being initial Vega-users. PVhP acceptance 
was 87% 2 weeks after placement. Median device lifetime for all VPs was 64  d (range 14–370). in the 
subgroup without periprosthetic leakage, the median device lifetime was 101  d (range 31–370). 
acceptance dropped to 40% after device failure. Voice quality did not differ between PVhP and baseline 
VP. the most reported adverse event was PVhP valve stickiness (46%).
Conclusion and significance:  acceptance of the PVhP is largely dependent on device lifetime, 
decreasing from 87% to 40% after leakage or replacement. Voice quality remains consistent across 
different VPs. Developing a long-lasting VP remains a challenge.

Introduction

After total laryngectomy (TL), restoration of voice is an 
essential goal of rehabilitation. Due to more intelligible 
speech and better voice quality, trachea-esophageal speech 
(TES) using voice prostheses (VP) has become the gold 
standard in the Western World [1,2].

VPs have a limited device lifetime and need to be replaced 
regularly, on average between 2 and 6  months, depending on 
the VP type [3,4]. The most common reason for replacement 
is leakage through the VP due to malfunction of the valve, 
called transprosthetic leakage [5–8]. A major problem is that 
the device lifetime is unpredictable and varies enormously 
[9]. This leads to patients often experiencing issues with 
voice prostheses for which they need to visit a hospital, 
which demands a lot of healthcare workers [10]. Most 
patients use VPs such as the Provox Vega (Atos Medical AB, 
Hörby, Sweden) or the Blom-Singer Classic (InHealth 
Technologies, Carpinteria, CA). There are also problem-solving 
VPs available which can be used for problems such as under-
pressure, early leakage or fistula widening, causing peripros-
thetic leakage [11]. An example is the Provox ActiValve 
which has a valve made of fluoroplastic with a built-in 

magnet for optimal closure and has proven to have a longer 
device lifetime (median > 11  months) [9,11]. However, the 
ActiValve is costly in comparison to other VPs, and there-
fore, not available for most patients due to reimbursement 
issues. A more affordable VP with a predictable and pro-
longed device lifetime would be of added value to the cur-
rent market. Therefore, Atos Medical AB developed the 
Provox Vega High Performance (PVHP). The PVHP is made 
of silicon rubber with a fluoroplastic valve flap and valve 
seat, a material that resists biofilm destruction similar to 
ActiValve [12], but without the use of a valve magnet. 
Fluoroplastic is a sticky material, for which the use of a 
lubricant is needed to prevent blockage of speech [13,14].

The aim of this study was to investigate patient accep-
tance of the PVHP. Secondary outcomes were experienced 
stickiness of the valve, effort to speak, subjective and objec-
tive voice quality, and device lifetime.

Material and methods

This is a prospective phase I clinical feasibility study per-
formed at the Netherlands Cancer Institute (NKI-AvL) at 
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the Department Head-and-Neck Oncology and Surgery. The 
study was approved by the Medical Ethical Committee of 
the NKI-AvL (NL76694.031.21), and registered in 
Clinicaltrials.gov (NCT05079386). All participants signed 
informed consent before participating in this study.

Participants

Seventeen laryngectomized patients, >18 years, and initial 
baseline users of Provox ActiValve Light or Provox Vega 
(Atos Medical AB, Hörby, Sweden) (length 4, 6, 8, 10, 12.5, 
all 22.5 French diameter) were included in this study. 
Participants with current TEP problems, active recurrent or 
metastatic disease or unable to give informed consent were 
excluded.

Procedure and data collection

Between January 2022 and March 2022, patients who met 
the inclusion criteria were contacted for participation by 
telephone or during regular hospital visits.

The study consisted of a short- and long-term period 
assessment (see Figure 1). User acceptance was evaluated 
during an initial 2-week period, with the option to partici-
pate in a long-term observation period of up to 12  months. 
It is expected that 2  weeks is long enough to evaluate the 
short-term acceptance and short enough to replace the 
PVHP if the patient is not satisfied. The PVHP was replaced 
with their regular VP at the end of the study. Acceptance 
was re-evaluated after ending of the study.

Design of the PVHP

The PVHP is an indwelling VP with an outer diameter of 
22.5 French. The housing and valve hinge is molded in 

transparent silicone rubber, whereas the valve flap and valve 
seat are made of fluoroplastic, similar to the ActiValve. At 
the esophageal end of the shaft sits a valve unit consisting 
of a valve seat, hinge, and valve flap (Figure 2).

Use of the PVHP

After cleaning the PVHP in the morning, participants need 
to apply lubricant by putting a drop on a cleaning brush 
and rotating the brush in the VP. The lubricant is needed 
because of the stickiness of the fluoroplastic. The use of 
lubricant prevents the valve flap from getting stuck, which 
causes blockage of speech. This is also used by ActiValve-users 
and has been on the market since 2003 when the ActiValve 
was released. The lubricant is a medical-grade silicone oil. 
This one drop should be enough to avoid excessive sticki-
ness but can be reapplied if needed [13,14].

Primary outcome measures

Participant’s acceptance of the PVHP (primary endpoint) is 
measured with questionnaires, pre and 2-weeks post using 
the PVHP (see Figure 1).

Questionnaires used (details in Appendix A);

Study-specific questionnaires: acceptance of the PVHP, 
experiences and maintenance of current VP, comparison 
of VPs
Multiple choice questions about the experiences using the 
regular versus new VP, maintenance of the VP and possible 
side-effects (stickiness of the valve, voice quality, and 
speech), acceptance and preference for a VP. Stickiness of 
the valve is evaluated in different ways, such as blockage of 
speech and problems with speech initiation.

Figure 1. Flowchart of study design. information regarding the used questionnaires can be found in the sections on primary and secondary outcome measures 
and Appendix A.
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Voice handicap index – 10 (VHI-10)
The VHI-10 is a 10-item questionnaire to assess subjective 
voice quality. It contains ten statements and is used to assess 
subjective voice quality [15].

Visual analogue scale voice (VAS voice)
A VAS score for effort to speak, where 0 is the most effort 
to speak they could imagine, and 100 is the least effort 
to speak.

Voice evaluation

The Roland Edirol (Roland, Osaka, Japan) voice recorder 
was used for voice recording and assessment [16]. Voice 
recordings included reading aloud a text, producing a sus-
tained/a/at a normal pitch, and as low, high, soft, and loud 
as possible. During both meetings questionnaires were filled 
in by the participant.

Secondary outcome measures

Voice recordings were analyzed and scored for intelligibility 
through the objective Acoustic Voice Quality Index (AVQI) 
method [17]. The AVQI score gives a representation of the 
voice quality and is scored from 0 to 10. A score <2.95 is 
considered as having a non-pathologic voice. Note: The 
AVQI is validated, but not for laryngectomized patients [18], 
but has shown to be useful to evaluate TE-speech [19].

Subjective voice quality and effort to speak ratings were 
done blinded by two experienced speech-language patholo-
gists (SLP). Voice samples were scored from 0 to 10, where 
0–5.5 is rated as not sufficient, 5.5–8 acceptable, and 8–10 
good. Maximum phonation time (MPT, in seconds) and 
loudness (loudest minus softest/a/in dB, 90 and 50 percen-
tile, respectively) are compared for both VPs.

Incidence and severity of reported problems and the 
comparison of the recorded voice assessments with their 
regular VP and PVHP are taken as secondary endpoints. 
Device life and leakage of VPs is noted.

Long-term study follow up

Subjects participating in the long-term study were monthly 
contacted regarding side effects. This could be through call-
ing, email or during a regular check-up in the hospital. 
After device failure the PVHPs questionnaire regarding 
acceptance was filled in and the PVHPs were investigated 
for reasons of failure.

Statistical analyses

Statistical analysis of the collected data was performed with 
SPSS 27.0 (SPSS Inc., Chicago, IL). Cross tabulations were 
used to compare the baseline and follow-up questionnaires. 
When suitable, the mean, median, standard deviations, 
range, and variances of the analyzed data were visualized in 
tables. Because of the descriptive nature of this study, results 
were not tested for significance. The two-way mixed 
intra-class correlation coefficients (ICC) with absolute agree-
ment and 95% confidence interval were used to determine 
the inter-rater reliability of the subjective voice assessments. 
This was done separately for the voice quality and effort to 
speak. An ICC of <0 reflects ‘poor’, 0–0.20 ‘slight’, 0.21–0.4 
‘fair’, 0.41–0.60 ‘moderate’, 0.61–0.8 ‘substantial’, and above 
0.81 ‘almost perfect’ [20].

Device lifetime of the PVHP was calculated as day from 
insertion until device failure, or when no failure occurred in 
the twelve study months, until day of replacement.

Results

Patient characteristics

Of the 17 included patients, we had one immediate drop-out. 
After placement of the PVHP, he changed his mind and did 
not feel comfortable with trying a new VP. During the 
short-term study, one patient was diagnosed with metastatic 
disease after which he was excluded. This left us with fifteen 
patients for analysis (Figure 3). All patient characteristics are 
shown in Table 1. The majority of the participants were 
male; participants had a mean age of 71 years at the start of 
the study.

Regular voice prosthesis

Twelve patients (80%) used a Vega as their regular VP and 
three (20%) an ActiValve Light. The median device lifetime 
of the whole group their previous VP was 113  d (range 
7–427). For the ActiValve-users this was median 94.5  d 
(mean 133, range 7–357) and for Vega 117  d (mean 119  d, 
range 12–427). The main reason for replacement was trans-
prosthetic leakage (N  =  12).

Figure 2. Schematics of the PVHP: (a) size information (shaft diameter and 
length between flanges) (b) prosthesis hood (c) esophageal Flange (d) tracheal 
Flange (e) safety strap (f ) radio-opaque fluoroplastic valve flap (g) prosthesis 
shaft (h) radio-opaque fluoroplastic valve seat (i) silicon valve hinge.
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Acceptance of the PVHP

After 2 weeks (short-term follow-up) 13 (86.7%) participants 
accepted the PVHP, of which nine (60%) preferred the PVHP 
over their regular VP because of experiencing an improved 
voice and less effort to speak. Five patients experienced 
increased stickiness of the valve flap when using the PVHP 
compared to two patients with their regular VP, regardless of 
the regular type of VP used. None of the patients reported 
the daily use of lubricant as a negative aspect.

Short-term follow-up

None of the patients decided to replace the PVHP before 
the end of the short-term follow-up. Two patients (2/15: 

13%) had periprosthetic leakage during these 2 weeks, which 
was the reason for not participate in the long-term study. 
One of them is familiar with a short device lifetime (previ-
ous device lifetimes were 7 and 15  d).

Subjective voice quality and adverse events (study-
specific)

Seven of the fifteen patients (46%) reported a better voice 
quality with the PVHP, four (27%) with their regular VP 
and the remaining four (27%) noticed no difference. These 
seven patients (46%) also reported less effort to speak when 
using the PVHP, four (27%) when using their regular VP 
and four (27%) reported no differences. Two (13%) of the 
patients reported less stickiness of the valve flap with the 
PVHP (one ActiValve and one Vega User), three (20%) 
reported no difference between the VPs (one ActiValve and 
two Vega users), and ten (67%) reported less stickiness with 
their regular VP. Ten (67%) patients reported disadvantages 
of the PVHP, which were blocking of speech and stickiness 
of the valve flap (n  =  7, 46%), leakage (n  =  4, 27%) and, 
excessive mucus production (n  =  2, 13%).

Net promotor score

A median score of seven was reached (range of 0–9). Ten 
(67%) participants would recommend the PVHP to other 
patients, and five (33%) would not.

Voice Handicap Index – 10

Nine (60%) patients had a VHI-10 score of 11 or higher 
when using their regular VP (a score above 11 is considered 
limiting in daily life). This number increased to 12 (80%) 
when using the PVHP. The median VHI-10 score of the reg-
ular VPs was 14 (range 4–32 in comparison to 21 (3–35 for 
the PVHP. When comparing differences within subjects, eight 
(53%) patients scored higher with the PVHP than with their 
regular VP, one (7%) had comparable scores for both VPs, 
and six (40%) scored better with their regular VP (see 4 A).

AVQI score

As shown in Figure 4(B), all participants have a higher 
score (meaning a deviant voice) than the cutoff point (2.95, 
red line). The median AVQI score of the PVHP was 8.4 
(range 7.05–10) and 8.2 (range 6.93–10) for the regular VP.

Voice quality and effort to speak (rated by SLPs)

Fourteen voice recordings could be analyzed since one of 
the participants was not able to speak at the first meeting 
(participant 9). The inter-rater reliability (ICC) of the sub-
jective voice assessments was ‘almost perfect’ for the effort 
to speak (0.933, 95% IC 0.856–0.969) and ‘substantial’ to 
‘almost perfect’ for the voice quality (0.863, 95% CI 0.707–
0.937). The mean effort to speak and voice quality scores 

Figure 3. Flow diagram of included patients and study progression.

Table 1. Patient, tumor, and treatment characteristics (n = 15).

characteristics N         %

gender  Male 
Female 

12         80
3         20

Age  Mean, range 71.7      57–80
time since tL in years  Mean, range 11.1      0.3–43.4
tumor-stage  i 

ii 
iii 
iV 
Unknown 

2         13.3
6         40.0
1          6.7
3         20.0
3          20.0

Primary tumor site  Larynx
Hypopharynx

13         86.7
2          13.3

indication tL  Primary tL 
tL for recurrence 
Dysfunctional larynx 
tL for second primary tumora 

3         20.0
5         33.3
2         13.3
5          33.3

Pharyngectomy  no (standard laryngectomy) 
yes (all total pharyngectomy)
Unknown 

10         66.7
3         20.0    
2          13.3

neck dissection during tL  no 
Unilateral 
Bilateral 
Unknown 

5         33.3
3         20.0
6         40.0
1           6.7

reconstruction  no (primary closure) 
yes 
Unknown 

6         40.0
7         46.7
2          13.3

radiotherapy  no 
Primary 
Postoperative 

1          6.7
11         73.3

3          20.0
chemotherapy  no 

Postoperative 
14         93.3

1          6.7
aOther primary tumors were: upper esophagus (n  =  1), hypopharynx (n  =  3), 
and oropharynx (n  =  1).
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were worse for the PVHP in comparison to the regular VP. 
The voice quality rating decreased from 5.1 (regular VP) 
to 4.4 (PVHP) and the effort to speak rating decreased 
from 3.7 (regular VP) to 3.0 (PVHP). Six (43%) patients 
had better voice quality with the PVHP compared to with 
their regular VP, and eight (57%) were rated with better 
voice quality with their regular VP. Seven (50%) needed 
less effort to speak with the PVHP, and seven (50%) less 
with their regular VP. See Figure 4(C,D) for individ-
ual scores.

The MPT with their regular VP was median 4.60 s (range 
1.90–27.74), and with the PVHP median 5.37 s (range 0.98–
22.79). The loudness with their regular VP was median 
4.65 dB (range 2.8–11.0) and for the PVHP median 5.1 dB 
(range 1.6–10.8).

Long-term follow-up

Device lifetime
To determine device lifetime, data of all fifteen participants 
were analyzed (see Table 2). Ten subjects (67%) had their 
PVHP replaced because of leakage (transprosthetic n = 6, 
periprosthetic n = 4). Three participants (20%) had the 
PVHP replaced because of reaching the one-year follow-up 
without device failure/leakage. Noteworthy is that two 

subjects (13%) brushed the PVHP out of their stoma with-
out the need for medical intervention, except for a replace-
ment. The median device lifetime of the whole group was 
64 d (mean 120 d, range 14–370). Upon exclusion of the VPs 
with periprosthetic leakage and the VPs that were brushed 
out, the median device lifetime was 101 d for this subgroup 
(mean 167, range 26–370) (see Figure 5).

The trade-off question showed that the minimum desired 
device life of the PVHP, to outweigh disadvantages, was a 
median of six months (range 3–12months). During the 
long-term study period, there were no new adverse events 
reported.

Acceptance after ending study

Two participants did not accept the PVHP due to early 
leakage. Of the remaining thirteen participants who contin-
ued in the long-term phase, six participants accepted the 
PVHP but one of them preferred the ActiValve Light because 
of the experienced longer device lifetime. The remaining 
seven did not accept the PVHP because of the relatively 
short device lifetime. In total six out of fifteen participants 
(40%) accepted the PVHP after ending the study (see Table 2 
and Figure 6).

Figure 4. Overview of subjective and objective voice outcomes. (A) VHi10 scores, range 0–40. A score above 11 points (red line) is considered as having an 
abnormal voice, which is subjective limiting in daily life. (B) AVQi scores, range 0–10. the lower the score, the better the voice. A score <2.95 (red line) is con-
sidered as having a healthy voice. (c) Voice quality as rated by SLPs, range 0–10. A score <5.5 is rated as poor/pathologic. (D) Effort to speak as rated by SLPs, 
range 0–10. A score <5.5 is rated as too much.
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Discussion

This feasibility study found that the short-term acceptance 
of a newly developed VP called ‘PVHP’ was 87%; however, 
it dropped to 40% after the replacement of the PVHP due 
to device failure. Acceptance is a composed outcome mea-
sure, in this study, depending on factors related to the 
patient, but also on other outcomes such as stickiness of 
the valve, speech and device lifetime. The difference in 
acceptance rate at these two-time points (short-term versus 
long-term follow-up) can mainly be explained by the 
shorter-than-anticipated device life.

The most reported side-effect was the blocking of speech 
due to the stickiness of the valve, which is caused by the 
used material and is a well-known side-effect of the ActiValve, 
made from the same material [11]. All patients were able to 
solve these problems by coughing, brushing the VP and/or 
reapplying lubrication. ActiValve-users were common with 
lubricating and thus reported less side-effects compared to 

the Vega-users. The use of lubrication was not considered a 
main issue, comparable with the ActiValve [11,13].

Surprisingly, half of the patients rated their voice quality 
and effort to speak better with the PVHP compared to their 
regular VP, which was not found by the blinded perceptual 
evaluations of the SLPs. This could be the effect of the 
‘take-the-best heuristic’, where people assume ‘new is better’, 
and score new products initially better than they perform [21].

Looking at the results of the VHI-10, only two partici-
pants rated their voice as normal and not limiting during 
daily life, all the others rated their voice as a handicap. 
This finding is comparable with other publications [2,19]. 
The AVQI is an objective acoustic outcome measure. The 
mean AVQI score was the same for the regular and new 
VP (8.5), which means that all participants had a distorted 
voice quality (score > 2.5). It is clearly visible that patients 
rate their voice quality better than the objective scoring, 
and there are no differences between the types of VP [22]. 
As none of the objective scorings are validated for TE 

Table 2. Device lifetime of the PVHP.

Subject Device lifetime (days) reason for replacement Visual inspection VP Acceptance after ending study

1 31 transprosthetic leakage Biofilm formed on silicone parts. Small leakage detected. no
2 101 transprosthetic leakage Some residues on sealing surface that came off after 

cleaning. no leakage detected.
no

3 120 transprosthetic leakage Fungus ingrowth on all silicone surfaces exposed to the 
esophageal side. Small leakage detected.

Yes

4 27 Lost VP during brushing no damages or leakage detected no
5 52 transprosthetic leakage residue on sealing surface no
6 370 End of study residues on sealing surface. Small leakage detected. Yes
7 26 transprosthetic leakage Difficult to clean, residues on sealing surface close to 

hinge. Small leakage detected.
no

8 64 Periprosthetic leakage residues on sealing surface that came off after cleaning. 
no leakage detected.

no

9a 22 Periprosthetic leakage no damages or anomalies no
10 151 Lost VP during brushing n/a Yes, but prefers ActiValve Light
11 367 End of study residues on sealing surface. Small leakage detected. Yes
12a 14 Periprosthetic leakage Biofilm on silicone parts. no
13 91 transprosthetic leakage VP not returned Yes
14 343 End of study Small leakage detected. Leakage stopped after cleaning Yes
15 27 Periprosthetic leakage residues on sealing surface that came off after cleaning. 

no leakage detected.
no

aDid not participate in long-term study.

Figure 5. Kaplan–Meier curve of the device lifetime of the PVHP. (A) the whole group (n = 15), (B) Without periprosthetic leakage and lost VPs (n = 9).
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speech, AVQI scores have to be interpreted carefully 
[19,23]. When looking at the MPT and loudness, we saw 
that both were slightly better with the PVHP compared to 
the regular VP.

Device lifetime varies enormously, both inter- and 
intra-patient and seems to be very multifactorial [9]. 
Although this study is not powered to assess a realistic 
device lifetime, the device lifetime of the PVHP in this 
pilot was relatively short (median 64 d). This is inferior to 
the device lifetime of the ActiValve (165 d) [11], but com-
parable with the Provox2 (63 d), Provox Vega (66 d)[3] and 
the Blom-Singer Classic (69 d)[4]. The concept of a fluoro-
plastic valve flap and valve seat was expected to prevent 
biofilm formation and therefore a longer device lifetime. 
The main reason for leakage; however, seems to be food 
residue on the valve or valve seat. However, this needs fur-
ther study as this is not investigated before in other VPs. 
This study indirectly confirms that the magnet in the 
ActiValves is probably the key component in their longer 
device lifetime [13].

Our cohort included two patients that displaced their 
PVHP due to brushing. Despite the fact that brushing and 
lubricant are widely used in VPs such as the ActiValve 
[13,14], the percentage of such displacements in our clinic, 
and also in the literature is unknown. One of the two par-
ticipants has a relatively wide and fragile tracheo-oesophageal 
fistula, which could potentially be the underlying cause of 
displacement. For the other participant the cause of the 
brush-out remains unclear.

Investigating and developing new voice prostheses is 
quite challenging due to the small number of laryngecto-
mized patients and multifactorial issues determining device 
lifetime. In vitro research of VPs has shown to be useful for 
investigating the composition and prevention of biofilm for-
mation [24,25]. But this leaves out all other factors, such as 
cleaning of the VP, diet, reflux, pressure in neopharynx and 
stoma problems. To investigate the quality and device life-
time of a VP, a large cohort of patient is needed to give a 
valid overview of the device lifetime in vivo. The search for 

a new VP with a longer device lifetime is needed to improve 
patient acceptance and increase the quality of life for these 
patients, but this remains a great challenge.

Limitations

This is a feasibility study, investigating the acceptance of a new 
VP, and only the rating of the voice recordings was blinded. It 
was not powered in finding differences between VPs. Due to 
the limited sample size it is hard to draw definitive conclu-
sions on voice quality and device lifetime. Acceptance of a VP 
is a complex outcome measure associated with many other 
factors such as stickiness of the valve flap and device lifetime.

Conclusion

This feasibility study of the new VP ‘PVHP’, showed that the 
patient acceptance was 40% (6/15). Patient acceptance seems to 
depend on device lifetime rather than side effects such as stick-
iness of the valve and the use of lubricant. The device lifetime 
was relatively short (median 64 d) and therefore the main lim-
iting factor in acceptance by patients. Subjective and objective 
voice ratings did not show differences between the regularly 
used VP and the PVHP. The search for an affordable new VP 
with a long device lifetime remains a complicated challenge.
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Appendix A 

Additional information regarding used 
questionnaires

1. Study-specific questionnaires: Acceptance of the PVHP, experiences 
and maintenance of current VP, comparison of VPs.

Multiple choice questions about the experiences using the regular 
and new VP (stickiness, voice quality, and speech), maintenance of the 
VP and possible Adverse Events, Adverse Device Effects or Device 
Deficiency. The acceptance of the PVHP and preference for type of VP 
is asked at the end of the short-term study as well as after leakage or 
wearing the VP for twelve months. Part of this questionnaire is the Net 
promotor score [26] (the probability that participants will recommend 
the new VP to others on a visual analog scale (VAS) from 0 to 10). 
There is a trade-off question regarding the minimal desired device life-
time to outweigh possible experienced adverse events, and there are 

comparative questions for experiences for speech/voice, effort to speak, 
stickiness of the VP valve, leakage, cleaning of the VP.

2. Voice Handicap Index – 10 (VHI-10)
The VHI-10 is a 10-item questionnaire to assess subjective voice quality. 

It contains ten statements and is used to assess subjective voice quality. Each 
statement has five answer options: never, almost never, sometimes, usually, 
and always. A score above 11 points is considered as having an abnormal 
voice, limiting daily life activities (range 0–40 points)[15]. The VHI-10 is 
often used, but not validated for laryngectomized patients [19,27].

3.  Visual Analogue Scale Voice (Vas Voice)
With help of a VAS score, effort to speak is measured. In this score, 

0 is the most effort to speak they could imagine, and 100 is the least 
effort to speak. A VAS is a measurement instrument that tries to mea-
sure a characteristic or attitude that is believed to range across a contin-
uum of values and cannot easily be directly measured, most used for 
pain [28]. This VAS score gives a representation of the effort to speak.
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