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ABSTRACT 

Introduction: Outcome measures describing acoustic voice quality and self-perceived 

vocal handicap are commonly used in clinical voice practice. Previous reports of the relationship 

between acoustic and self-perceived measures have only found limited associations, but it is 

unclear if acoustic measures associated with voice quality and self-perceived voice handicap 

change in a similar manner over the course of voice treatment. The current study, therefore, 

considered the relationship between the degree of change in Acoustic Voice Quality Index 

(AVQI) and Voice Handicap Index (VHI-30 and VHI-10) in dysphonic patients receiving 

treatment in a private practice voice clinic. 

Methods: Data were collected retrospectively from patient records of a private practice 

voice clinic over 80 consecutive months. For each patient, their voice disorder diagnosis, age, 

and biological sex were collected as well as pre-and post-treatment measures of the AVQI and 

VHI-30 or VHI-10 depending on which version was used. Correlations were calculated between 

the AVQI and VHI-30 and the AVQI and VHI-10 before and after treatment as well as for the 

percentage change of AVQI and VHI-30/VHI-10. Friedman and Kruskal-Wallis tests were used 

to determine the pre- and post-treatment effect and group differences respectively. 

Results: Seventy-eight patients were included in the analyses. The scores of the AVQI 

(χ²[1]=24.01, p<0.001), VHI-30 (χ²[1]=18.00, p<0.001), and VHI-10 (χ²[1]=38.35, p<0.001)  all 

improved significantly after treatment.  However, correlations between the AVQI and VHI-30, 

and the AVQI and VHI-10 were all non-significant, except for a moderate correlation between 

the AVQI and VHI-10 before treatment (r[43]=0.31, p=0.04). The percentage change of the 

AVQI and the VHI-30/VHI-10 did not correlate significantly.  

Conclusions: Voice therapy significantly improved acoustic and self-perceived vocal 

outcome measures. However, there was no significant relationship between these measures 

before or after treatment, nor was there a relationship in their degree of change. Results support 

the notion that VHI and AVQI measure unique constructs and that voice therapy can have a 

positive impact on both.  
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INTRODUCTION 

For a variety of voice disorders, behavioral voice therapy is a primary mode of treatment  

1,2. A systematic review showed that behavioral voice therapy generally leads to positive changes 

in outcome measures 1. The Voice Handicap Index (VHI-30) 3 is the most common patient-

reported outcome measure utilized in clinical research 1,4. The VHI-30 was developed to measure 

the impact of voice disorders on the daily quality of life of the patient 3. The tool consists of 30 

questions: 10 items describe the functional impact of voice disorders (i.e., impact on daily 

activities), 10 items describe the physical impact (i.e., impact on vocal output and physical 

symptoms), and 10 items describe the emotional impact (i.e., how the patient’s feelings are 

impacted) 3. All questions are rated on a Likert scale ranging from 0-4 leading to scores between 

0 and 120, with higher scores indicating a larger psychosocial impact 3. The VHI-30’s reliability 

and validity have been thoroughly discussed 4. Moreover, the VHI-30 has proven sensitive to 

change after treating voice disorders 5,6. A meaningful clinical change in the VHI-30 score is a 

shift of at least 18 points 3. A shortened version of the VHI-30 called the Voice Handicap Index-

10 (VHI-10) was developed at a later time 7 and is also commonly used in practice and research. 

The VHI-10 was developed as a more concise tool to describe the overall perceived vocal 

handicap and consists of the 10 most robust items of the original VHI-30 7. Normative values for 

the VHI-10 have been established8, and the smallest difference that a patient perceives as 

beneficial was found to be a difference of 6 points between 2 scores 9. When comparing the VHI-

30 and VHI-10, Rosen et al.7 found that both measures correlated highly (r>0.90) and 

significantly, and were able to detect the same group differences. 

Objective acoustic analyses are also commonly used as treatment outcome measures 1,10. 

For acoustic measures to better represent perceptual correlates of voice quality, more recent 

measures have utilized multidimensional algorithms to produce metrics that can be applied to 

both sustained vowels and running speech. One such tool is the Acoustic Voice Quality Index 11. 

The AVQI is calculated using a formula incorporating six acoustic measures associated with 

time, frequency, and quefrency (i.e., relating to the sound spectrum) domains from both a 

sustained vowel and running speech 11. The formula results in a score between 0 and 10, with a 

higher number indicating a more dysphonic voice 11. The AVQI has been validated in multiple 

languages 12–14 and has been shown to be responsive to change after treatment 15.  
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Patient-reported outcome measures and acoustic outcome measures are often used 

together, and consequently, their relationship has been of interest. However, the nature of their 

relationship is less than clear. In a meta-analysis, Zhao et al. 16 summarized the literature on 

associations between VHI-30 and fundamental frequency, perturbation measures (jitter and 

shimmer), harmonics-to-noise ratio (HNR), noise-to-harmonics ratio (NHR), maximum 

phonation time (MPT), and the Dysphonia Severity Index (DSI) in voice-disordered speakers17. 

They found significant but negligible to moderate correlations between the total VHI-30 score 

and jitter, shimmer, NHR, MPT, and DSI. When considering connected speech rather than 

sustained vowels in a similar adult voice-disordered population, Wheeler et al. 18 found only a 

significant correlation between the VHI-30 and the standard deviation of the fundamental 

frequency. In patients with muscle tension dysphonia, mid-membranous lesions, and unilateral 

vocal fold paralysis, Dehqan et al. 19 found no correlations between the VHI-30 and jitter, 

shimmer, HNR, and fundamental frequency. Using spectral and cepstral measures and including 

both voice-disordered and non-voice disordered participants, Awan et al. 20 described low to 

moderate correlations between the total VHI-30 score, cepstral peak prominence (CPP), and L/H 

spectral ratio based on continuous speech, and similar but smaller correlations based on sustained 

vowels. In contrast, Faham et al. 21 found only a weak significant correlation for smoothed CPP 

and none for HNR, though these researchers used speech samples of non-disordered speakers. 

 These variable findings persist even when using multiparametric tools:  as indicated in 

the meta-analysis, while the correlation between VHI-30 and DSI was significant, it was small 16. 

On the other hand, Awan et al. 20 found a moderate statistically significant correlation between 

the Cepstral Spectral Index of Dysphonia and VHI-30 scores. In other reports, the VHI-30 and 

AVQI were moderately correlated in participants with varied amounts of dysphonia 14 or only 

weakly in a population without voice disorders 21. Interestingly, the latter two measures both 

incorporated acoustic variables based on spectral and cepstral information. 

Less research is available considering the correlation of acoustic measures with the VHI-

10. Low but significant correlations were found between the VHI-10 and jitter, shimmer, and 

NHR 22. Englert et al. 23 found a moderate but significant correlation between the VHI-10 and the 

AVQI and the Acoustic Breathiness Index 24, which is another multiparametric approach to 

acoustic voice analyses. 
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The association between the VHI-30 and acoustic measures of voice quality has also been 

tested as a function of treatment outcome (e.g., pre- to post-treatment) of both surgical and 

behavioral approaches. The reported association has been equivocal. When considering surgical 

approaches to benign vocal fold lesions, Kiagiadaki et al. 25 found no correlations between the 

total VHI-30 score and the acoustic measures (jitter, shimmer, HNR), whereas shimmer and 

HNR did correlate significantly to a low to moderate extent post-treatment.  Muslih et al.’s 26 

findings contrasted with this: they found no significant correlations between the total VHI score 

and the considered acoustic measures (fundamental frequency, jitter, shimmer. HNR) pre-

surgery. However, post-surgery, they found a significant strong correlation between VHI and 

jitter, but not for the other measures. Another study found significant and large correlations 

between VHI and acoustic measures (jitter, shimmer, normalized noise energy) both pre- and 

post-surgery, but only when they did not include the emotional subscale in the total score 27. 

 When considering the different associations pre- and post-voice treatment, Zhuge et al. 28 

found no correlations between the total VHI score and DSI for either pre- or post-treatment. 

However, for the participants’ lowest intensity, they found a significant low to moderate 

correlation pre- and post-treatment. When considering the degree of change over time, Gillespie 

et al. 29 found weak correlations between the change in VHI-10 and the change in NHR, but no 

correlations with changes in intensity or pitch.  In summary, the reported association between 

self-perceived voice handicap and acoustic measures seems to be limited pre- and post-treatment. 

There are some indications that self-perceived voice handicap and acoustic measures correlate 

more at the post-treatment time point, but the exact relationship remains ambiguous. The 

collective evidence may support the notion that VHI (both versions) and acoustic measures 

associated with voice quality assess distinct constructs, both of which are important for 

understanding the characteristics of a voice impairment and the response of that impairment to 

voice therapy. 

Despite the interest in the association between self-perceived vocal handicap (VHI) and 

acoustic voice quality (AVQI), it is important to consider that these measures represent two 

distinct constructs. Voice quality is multidimensional and requires a comprehensive assessment 

of multiple aspects of voice (auditory-perceptual analysis, videostroboscopy, acoustic analysis, 

aerodynamic functioning, and patient ratings) 30,31. The self-perceived vocal handicap is, by its 
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nature, a subjective measure and based on the patient’s own experience and judgment. On the 

other hand, the AVQI is an objective measure based on an audio recording 30,31. Both measures 

consequently measure different aspects of voice quality. 

To the best of our knowledge, no study has considered the association between VHI in 

both of its forms and the multidimensional measure of AVQI pre- and post-treatment. Moreover, 

it is unclear if voice therapy influences this relationship, or if acoustic and self-perceived 

measures of voice quality change to the same degree after voice therapy.  More detailed 

knowledge of how acoustic and self-perceived voice quality change in relation to one another is 

important as it can inform how clinicians think about multidimensional sources of information 

during evaluation, treatment, and discharge considerations.  Therefore, the current study aimed to 

compare the self-perceived measures of voice handicap and acoustic measures of voice quality 

pre- and post-voice treatment. More specifically, we aimed (1) to compare and correlate VHI-30 

and VHI-10 with AVQI scores pre- and post-treatment, and (2) to correlate the degree of change 

of VHI-30, VHI-10, and AVQI after voice therapy across different diagnosis groups. We 

hypothesized a significant difference in VHI and AVQI scores at pre- and post-treatment time 

points. We expected only limited strength of relationships at these two time points, as theory 

suggests that VHI and AVQI measure different constructs. As such, we hypothesized that the 

correlation of the degree of change in VHI and AVQI would be limited. 

METHODOLOGY 

Data Collection 

Data were collected retrospectively from a single private practice voice clinic led by a 

speech-language pathologist (SLP, 2nd author, KK), who is a licensed and certified SLP with 

more than 7 years of voice-specialized clinical experience. This project extended analyses from 

previously published data 32,33. Measures from clinical records over an additional 30 months 

were collected for this study, leading to a data set of clinical measurements from patients across 

80 consecutive months in the full sample.  

The data extracted from the patient records was based on a specialty voice evaluation 

conducted by the SLP and a medical evaluation conducted by an otolaryngologist. The SLP 

performed a specialty voice evaluation after referral from local otolaryngology practices, local 
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SLPs, or self-referral. The referring otolaryngologist or the SLP performed laryngeal imaging via 

videostroboscopy. An otolaryngologist determined the disorder diagnosis in collaboration with 

the SLP. All patients underwent an otolaryngology examination before the development of the 

treatment plan. Treatment plans were individualized to the diagnosis and needs of each patient. 

Patients were seen individually during weekly treatment sessions. During these sessions, the SLP 

administered a combination of indirect voice therapy (voice production physiology education, 

vocal wellness education) and direct voice therapy (a combination of Resonant Voice Therapy, 

semi-occluded vocal tract exercises, flow phonation, and/or Vocal Function Exercises).  

 Patient records were included in the current sample if (1) the patient had undergone an 

initial voice assessment, (2) had attended at least three therapy sessions, and (3) had both pre- 

and post-treatment VHI-30 or VHI-10 and AVQI scores available. The following information 

was extracted from the identified patient charts: voice disorder diagnosis, age, biological sex 

assigned at birth, VHI-30 or VHI-10 scores pre- and post-treatment, and AVQI scores pre- and 

post-treatment. For the voice disorder diagnosis, categories with five or fewer participants as 

well as participants with multiple diagnoses were collapsed into the “other” category. This 

resulted in six groups of diagnoses: (1) mid-membranous lesions (MML), (2) unilateral vocal 

fold paralysis (UVFP), (3) atrophy and bowing of the vocal folds (atr/bow), (4) non-specific 

dysphonia (NSD), (5) muscle tension dysphonia (MTD), and (6) other and multiple diagnoses 

(other). After October 2017, the clinical voice practice administered the VHI-10 instead of the 

VHI-30. To enable the calculation of the association between both VHI versions and the AVQI, 

percentage change (= [original score-new score]/original score) was used for some of the 

analyses. As the VHI-30 and VHI-10 correlated highly in previous research, they were expected 

to change to a similar extent before and after treatment despite their differences in the overall 

possible score. Consequently, VHI-30 percentage change (=[pre-treatment VHI-30 – post-

treatment VHI-30] / pre-treatment VHI-30) and VHI-10 percentage change (=[pre-treatment 

VHI-10 – post-treatment VHI-10] / pre-treatment VHI-10) were calculated. These were 

combined in a single variable “Percentage change VHI-30/VHI-10” for further analysis. 

Statistical analysis 

 All data analysis was performed using SPSS (version 27.0, Armonk, NY: IBM Corp). 

The significance level was set at α=0.05. Data outliers were defined as data points greater than 
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1.5 times the interquartile range, per the SPSS default settings, and were removed before any 

statistical analyses. First, descriptive analyses were assessed to determine the distribution of 

diagnosis groups, sex, and age. Descriptive analyses of the pre-, post-, and percentage change 

scores of the VHI-30, VHI-10, and AVQI were also performed. The normality of the variables 

was checked using the Shapiro-Wilk test. 

 The pre- and post-treatment data were compared across groups for the AVQI scores, 

using a Kruskal-Wallis test to compare groups and a Friedman test to compare the time points, 

with an adjusted significance level of α=0.025. For VHI-30 and VHI-10, the sample was split 

into two subgroups, but the same analyses were performed. Follow-up analysis was performed as 

needed using a Dunn test. The same analysis was performed for the VHI-10 subgroup data. 

Correlations between the AVQI and VHI-30, and AVQI and VHI-10 scores were also calculated 

separately for the pre- and post-treatment time points. Pearson’s correlation was used for these 

analyses. The correlation between the percentage of change of the AVQI and VHI-30/VHI-10 

scores was also assessed using Pearson’s correlations. 

RESULTS 

The charts of 78 patients (48 previously reported, 30 new) met the above-mentioned 

criteria and were included in the current analyses. The sample included 32 patients with full 

VHI-30 scores and 46 patients with VHI-10 scores. Descriptive data of age and sex (assigned at 

birth) can be found in Table 1. The sample consisted of predominantly female participants 

(74.4%). The age was on average 56.36 years (SD=17.04). The patients presenting with atrophy 

and bowing presented with the oldest age (74.85, SD=6.58), while the group with mid-

membranous lesions was the youngest (45.60, SD=12.68). 
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Table 1 

Age and sex (assigned at birth) distribution of the sample across diagnosis groups 

 Age Sexa 

 Mean SD Male Female 

MML (n=15) 45.60 12.68 3 (20.0%) 12 (80.0%) 

UVFP (n=12) 55.92 21.01 4 (33.3%) 8 (66.7%) 

Atr/Bow (n=13) 74.85 6.58 4 (30.8%) 9 (69.2%) 

NSD (n=14) 51.57 16.37 4 (28.6%) 10 (71.4%) 

MTD (n=7) 47.86 11.47 1 (14.3%) 6 (85.7%) 

Other (n=17) 59.47 14.35 4 (23.5%) 15 (74.4%) 

Total (n=78) 56.36 17.04 20 (25.6%) 58 (74.4%) 

Note: Atr/Bow = atrophy or bowing, MML = mid-membranous lesions, MTD = muscle 

tension dysphonia, NSD = non-specific dysphonia. 

a Sex assigned at birth 

The pre- and post-treatment scores of the AVQI can be found in Table 2. Pre-treatment, 

the highest AVQI score, indicating the worst voice quality, was seen in the MTD group, while 

the “Other” group presented with the best voice quality. Post-treatment, patients with UVFP 

presented with the highest AVQI scores, whereas the acoustic voice quality of the NSD group 

was the best. All scores appeared to decrease, indicating improved vocal quality at the post-

treatment time point. 

Table 3 describes the VHI-30 and VHI-10 data before and after voice treatment. Similar 

to the AVQI results, the scores of the VHI-30 and VHI-10 tended to decrease after treatment, 

indicating less perceived vocal handicap at the post-treatment time point.  
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Table 2 

The averages and standard deviations of the AVQI pre- and post-therapy 

AVQI Pre-treatment Mean (SD) Post-treatment (SD) 

MML (n=15) 4.46 (1.75) 3.29 (1.58) 

UVFP (n=12) 4.35 (1.47) 4.08 (1.79) 

Atr/Bow (n=13) 4.74 (1.19) 2.92 (1.08) 

NSD (n=14) 3.72 (1.48) 2.66 (1.29) 

MTD (n=7) 5.05 (1.33) 3.36 (1.15) 

Other (n=20) 4.25 (1.78) 2.96 (0.91) 

Total  (n=78) 4.36 (1.55) 3.18 (1.36) 

Note: Atr/Bow = atrophy or bowing, MML = mid-membranous lesions, MTD = muscle 

tension dysphonia, NSD = non-specific dysphonia. 
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Table 3 

The averages and standard deviations of the VHI-30/VHI-10 pre- and post-treatment 

 VHI-30 VHI-10 

 n Pre-

treatment 

Mean (SD) 

Post-

treatment 

Mean (SD) 

n Pre-

treatment 

Mean (SD) 

Post-

treatment 

Mean (SD) 

MML 7 (21.9%) 61.86 

(18.49) 

27.57 

(17.77) 

8 (17.4%) 16.88 

(8.46) 

3.38 (4.41) 

UVFP 5 (15.6%) 54.00 

(27.30) 

25.00 

(29.63) 

7 (15.2%) 24.86 

(11.52) 

7.00 (6.00) 

Atr/Bow 7 (21.9%) 42.14 

(22.12) 

15.14 

(8.88) 

6 (13%) 19.83 

(3.87) 

8.00 (5.10) 

NSD 4 (12.5%) 50.50 

(26.59) 

20.25 

(15.44) 

10 (21.7%) 14.50 

(9.89) 

3.10 (3.84) 

MTD 3 (9.4%) 45.00 

(33.78) 

34.00 

(34.40) 

4 (8.7%) 22.00 

(2.16) 

4.50 (4.20) 

Other 6 (18.8%) 31.33 

(17.31) 

27.33 

(17.39) 

11 (23.9%) 23.27 

(11.49) 

8.45 (7.16) 

Total 32 (100%) 47.59 

(23.66) 

24.09 

(19.29) 

46 (100%) 19.93 

(9.74) 

5.78 (5.63) 

Note: Atr/Bow = atrophy or bowing, MML = mid-membranous lesions, MTD = muscle 

tension dysphonia, NSD = non-specific dysphonia. 

The percentage change between the pre- and post-treatment data across the different 

etiologies for both the AVQI and the VHI-30/VHI-10 is shown in Table 4. The degree of change 

in AVQI was greatest for the Atr/Bow group, and the least in the UVFP group. On the other 

hand, the largest perceptual change for the VHI-30/VHI-10 was seen in the MML-group, while 

the smallest change was found in the “Other”-group. 
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Table 4 

Percentage change of the AVQI and VHI-30/VHI-10 

 Percentage change AVQI 

Mean (SD) 

Percentage change VHI-30/VHI-

10 

Mean (SD) 

MML 26.21 (35.71) 68.63 (30.35) 

UVFP 10.87 (34.58) 61.30 (33.64) 

Atr/Bow 32.88 (24.39) 60.76 (24.19) 

NSD 21.12 (38.00) 49.87 (79.78) 

MTD 30.03 (28.12) 54.5 (39.57) 

Other 30.17 (27.71) 47.93 (37.49) 

Total 25.30 (31.84) 57.39 (43.83) 

Note: Atr/Bow = atrophy or bowing, MML = mid-membranous lesions, MTD = muscle 

tension dysphonia, NSD = non-specific dysphonia. 

Prior to the analyses, one outlier was removed from both the pre- and post-AVQI scores. 

An AVQI-value of 8.48 was removed pre-treatment, and an AVQI-score of 9.80 was removed 

for the post-treatment data. Removing this outlier did not change the significance of the result, 

but improved the effect sizes. Both the AVQI-scores before (W[78]=0.96, p=0.027) and after 

treatment (W[78]=0.95, p=0.002) were not normally distributed and consequently, non-

parametric analyses were performed. A Friedman analysis revealed a statistically significant 

difference between the pre-treatment and post-treatment AVQI scores (χ²[1]=24.01, p<0.001), 

with higher AVQI scores pre-treatment. Using a Kruskal-Wallis test, no significant group 

differences were found before treatment (H[5]=5.29, p=0.38) or after treatment (H[5]=7.48, 

p=0.19). 

Similar analyses were performed for the VHI-30 and VHI-10 subgroups separately. The 

VHI-30 scores (χ²[1]=18.00, p<0.001) and VHI-10 scores (χ²[1]=38.35, p<0.001) were 

statistically significantly higher before treatment compared to after treatment. No significant 

group differences were found for VHI-30 before (H[5]=6.21, p=0.29) or after treatment 
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(H[5]=2.66, p=0.75), nor for the VHI-10 before (H[5]=7.07, p=0.22) or after treatment 

H[5]=7.40, p=0.19). 

For VHI-30, no statistically significant correlation with the AVQI scores was found 

before treatment (r[30]=0.15, p=0.41). However, the VHI-10 scores were moderately and 

significantly correlated before treatment (r[43]=0.31, p=0.04). After voice therapy, both the 

correlation of the VHI-30 and AVQI (r[30]=0.33, p=0.06), as well as that of the VHI-10 and 

AVQI (r[43]=-0.21, p=0.17), were statistically non-significant. Before analyzing the degree of 

change, three outlying data points were removed from the AVQI data, and 2 from the VHI-

30/VHI-10 data. No significant correlations were found between the percentage change of the 

AVQI and VHI-30/VHI-10 (r[73]=0.14, p=0.24). 

DISCUSSION 

The goal of this study was to determine the relationship between self-perceived vocal 

handicap (VHI) and a multidimensional acoustic measure used as an index of voice quality 

(AVQI) before and after voice treatment. Moreover, we aimed to compare the degree of change 

in VHI-30 and VHI-10 scores in addition to the AVQI scores before and after treatment. 

Significant effects of treatment were found on scores of all three measurements. Limited to no 

correlations were found between the VHI scores (both versions) and acoustic voice quality at 

either pre- or post-treatment time points. The relationship between the degree of change in AVQI 

and VHI scores was also non-significant. 

Before voice therapy, a moderate correlation was found between the AVQI and VHI-10. 

In the literature, the VHI-10 has been suggested to represent a more robust assessment tool than 

the VHI-30 7. Moreover, the AVQI was developed to be a more ecologically valid measure than 

unitary acoustic measures 11, and consequently includes the analysis of both a vowel and 

continuous speech. Its calculation includes perturbation measures, such as shimmer; spectral 

measures, such as HNR; and cepstral measures, such as CPPs 11. Thus, the potentially more 

robust and ecologically valid characteristics of the VHI-10 and AVQI measures respectively 

could have influenced the strength of the relationship. However, the clinical significance of this 

relationship remains far from clear, as there were no significant correlations between the AVQI 

scores and VHI-30. These findings are similar to what has been reported on data derived from 

the spectral and perturbation analysis of vowels. In their systematic review and meta-analysis, 
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Zhao et al. 16 found low to negligible correlations between the VHI-30 and acoustic parameters. 

It is important to note that the acoustic data analyzed by Zhao et al. 16 was derived from 

sustained vowels only, which was not the case for the acoustic measures used in the current 

study. The current findings could therefore suggest that the type of stimulus used for acoustic 

analysis does not influence the potential relationship between the acoustic measurements and the 

VHI-30.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

Post-treatment, neither VHI-30 nor VHI-10 correlated with the AVQI. There was also no 

correlation between the degrees of change for these measurements. Existing reports suggest that 

the correlation between self-perceived vocal handicap and acoustic voice measures is present, 

albeit in a weak-to-moderate relationship, prior to voice therapy. Post-treatment, when the voice 

quality potentially changed, the relationship between the two considered factors remains unclear. 

Some studies found no statistically significant correlations between the VHI-30 total score and 

acoustic measures pre-treatment but did find some significant correlations post-treatment: HNR 

and shimmer 25, or shimmer 26. Ziwei et al. 27 on the other hand found no significant correlations 

between the VHI-30 and their acoustic measures. Yet another study found some significant 

correlations between self-perceived voice handicap that were similar before and after voice 

therapy 28. The current study revealed yet another pattern, as it found a significant correlation for 

the VHI-10 and AVQI pre- but not post-treatment. While the currently available literature 

indicates minimal to no correlations between self-perceived vocal handicap and acoustic 

measures both before and after treatment, more research is needed to determine how these two 

concepts are related throughout the revalidation process of voice disorders. 

The lack of relationship between the self-perceived vocal handicap and acoustic voice 

quality is also reflected in the degree of change measures. The percentage change of the AVQI 

was not associated with that of the VHI-30/VHI-10, indicating that both measures do not change 

to a similar extent. A possible explanation is that the perception of one’s voice does not solely 

rely on the acoustic and auditory-perceptual characteristics of voice but also takes into account 

the patient’s awareness of the symptoms, professional and personal vocal demands, and 

environment. Professional voice users reported a larger self-perceived vocal handicap than non-

professional voice users with similar auditory-perceptual ratings 34,35. Other than (professional) 

vocal demands, factors such as the auditory-perceptual voice quality and the voice’s vibratory 



15 

 

patterns have been found to predict the self-perceived vocal handicap 36. Psychological factors 

also come into play: voice users experiencing more psychological distress or having certain 

personality traits (e.g. neuroticism) have been found to self-report more severe vocal difficulty 37.  

These inter-individual differences are a potential explanation for the above-described lack of 

correlations both pre-and post-treatment. Moreover, these inter-individual differences likely 

persist after voice therapy, consequently not improving the relationship between acoustic and 

self-perceived voice quality. The more personal factors that influence a patient’s perception of 

vocal handicap highlight the importance of describing and assessing voice disorders in a holistic 

and multidimensional way. Clinicians can use frameworks such as the International 

Classification of Functioning, Disability, and Health as a guideline for these holistic 

descriptions38. Collectively, the findings of the current study along with existing literature 

suggest that VHI (both versions) and AVQI are measuring different constructs associated with 

voice impairment. 

When comparing the scores before and after voice therapy, statistically significant 

improvements were found at the post-treatment time point. The diagnosis category did not lead 

to different outcomes. Interestingly, unlike the previously performed study, the majority of the 

AVQI values did not return to “normal” voice quality, using the previously published cut-off of 

2.95 15. Given that this value is based on a Dutch-speaking population 15, this fact highlights the 

need for English normative values for the AVQI which to the best of our knowledge do not exist 

as of yet. The results of this study corroborate the results of the previously published, smaller 

dataset: in the previous study, a significant improvement in acoustic voice quality and the self-

perceived vocal handicap was also found 32. These results are consistent with the systematic 

review of Desjardins et al.1, which indicated that overall voice therapy does lead to statistically 

significant improvements in voice outcome measures. However, the authors argued that these 

changes are not necessarily clinically relevant. For the VHI-30 and the VHI-10, the smallest 

clinically relevant change has been described. In the current study, the VHI-30 improved at least 

18 points, the smallest clinically relevant change3, for all categories but MTD. Most categories 

thus changed from a moderate self-perceived voice handicap before treatment to a mild self-

perceived voice handicap after treatment. Similarly, all categories improved more than the 7 

points needed for the smallest meaningful change8 using the VHI-10. Pre-treatment all categories 

scored higher than 10, indicating higher than normal self-perceived vocal handicap8. Across all 
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diagnosis groups, these scores returned to a healthy range below 10 after voice therapy. These 

results indicate that the current population likely did not just experience a statistically significant 

change, but also a clinically relevant one. 

The current study presented some limitations. The design used in this study was 

retrospective. The treating speech-language pathologist also performed the pre-and post-

treatment assessments. Both of these aspects could have introduced bias in the data. The speech-

language pathologist switched from using the VHI-30 to using the VHI-10 in her practice. The 

full VHI-30 forms were no longer available for the patients receiving treatment so the VHI-10 

could not be compared for the same patient. We, therefore, considered two related but distinct 

measures in the assessment of vocal handicap, which influenced the sample sizes for each VHI 

subgroup. The sample size for each of the diagnostic groups was low, potentially influencing the 

power of the analyses. Future studies could mitigate these biases through a more controlled 

prospective design and a larger sample size. 

CONCLUSION 

The relationship between self-perceived vocal handicap and acoustic voice quality has 

proven inconsistent in the past, which is why the current study considered their relationship in 

dysphonic patients before and after voice therapy. Before treatment, a voice-disordered 

population presented with a small and significant relationship between the AVQI and VHI-10, 

but not for VHI-30 scores. After treatment, no significant relationships were found, nor did the 

VHI or AVQI measures change to a similar extent. Both the AVQI and VHI-10/VHI-30 did 

improve significantly after voice treatment, with clinically relevant changes in VHI-10 and VHI-

30 for most diagnosis groups. While voice therapy affects vocal outcome measures positively, 

results support the notion that VHI in both its forms measures a distinct construct separate from 

AVQI. 
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