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Effectiveness of Voice Exercises on Hoarseness: A Retrospective

Analysis of Subjective and Obijective Voice Outcomes
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ABSTRACT 8 OPEN ACCESS

Background: Hoarseness is a common clinical complaint that negatively affects communication, professional
performance, and quality of life. Voice exercise therapy has emerged as a cornerstone in the non-surgical
management of dysphonia. However, studies integrating subjective and objective voice parameters remain limited.
Objective: To retrospectively evaluate the effectiveness of structured voice exercise therapy in patients with
hoarseness using multidimensional voice assessment parameters.

Methods: A retrospective study was conducted on 46 patients diagnosed with dysphonia who underwent structured
voice exercise therapy. Pre- and post-treatment evaluations included the Voice Handicap Index (VHI), GRBAS
perceptual voice scale, Maximum Phonation Time (MPT), jitter, and shimmer measurements. Statistical analysis was
performed using paired-sample t-tests.

Results: Significant improvements were observed in all evaluated parameters following therapy. Mean VHI scores
decreased from 66.1 to 41.8 (p < 0.001), while GRBAS scores improved from 9.4 to 4.7 (p < 0.001). MPT values
increased from 8.1 seconds to 14.2 seconds (p < 0.001). Jitter and shimmer values demonstrated significant
reductions after treatment (both p < 0.001). These findings indicate clinically meaningful improvements in both
subjective and objective voice quality.

Conclusion: Structured voice exercise therapy significantly improves perceptual, acoustic, and patient-reported
voice outcomes in patients with hoarseness. Multidimensional assessment tools provide a comprehensive framework
for evaluating therapeutic success.
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Introduction

Hoarseness, also referred to as dysphoniq, is one of the most common symptoms encountered in otorhinolaryngology
practice. It is characterized by abnormal voice quality, altered pitch, vocal fatigue, breathiness, or strain resulting from
disturbances in the complex mechanisms of phonation. Dysphonia can significantly impair social communication,
occupational performance, and emotional well-being, particularly among individuals with high vocal demands such as
teachers, singers, public speakers, and call-center workers. The multifactorial etiology of dysphonia includes functional,
organic, and neurological causes, often necessitating a comprehensive diagnostic approach to identify underlying
pathologies and guide therapeutic interventions 1. Among the non-pharmacological and non-surgical approaches, voice

exercise therapy plays a pivotal role in rehabilitating vocal function and mitigating dysphonia 23,

The etiology of hoarseness is multifactorial and may include inflammatory diseases, vocal fold lesions, neurological
disorders, functional voice disorders, laryngopharyngeal reflux, smoking-related changes, and psychogenic factors.
Among these causes, functional and muscle tension—related dysphonia are increasingly recognized as major contributors
to chronic voice complaints. In such cases, excessive laryngeal muscle activity and maladaptive vocal behaviors may

impair normal phonatory function despite the absence of significant structural pathology 23

The human voice is produced through the coordinated interaction of respiratory support, laryngeal vibration, resonance,
and articulation. Even minor alterations in any component of this system may lead to clinically significant voice
disturbances. Therefore, modern dysphonia management requires a multidimensional approach that considers both

physiological and behavioral aspects of voice production. 23

Voice therapy is a cornerstone of conservative dysphonia treatment. Structured voice exercises aim to optimize vocal
efficiency, improve respiratory coordination, reduce laryngeal tension, and enhance glottic closure. Therapeutic
approaches, including resonant voice therapy, semi-occluded vocal tract exercises, vocal function exercises, and breathing

techniques, have shown promising outcomes in improving voice quality.

Previous studies have shown that voice therapy can improve both subjective and objective voice parameters. Subjective
evaluation tools, such as the Voice Handicap Index (VHI), assess the perceived psychosocial impact of voice disorders,
whereas perceptual scales, such as GRBAS, provide clinician-based evaluations of voice quality. Objective measurements,
including Maximum Phonation Time (MPT), jitter, and shimmer, provide quantifiable information on aerodynamic efficiency

and vocal fold vibration stability.

Despite growing evidence supporting voice therapy, there remains a need for studies that simultaneously evaluate
patient-reported outcomes, perceptual assessments, and acoustic measurements within a unified clinical framework.
Furthermore, retrospective real-world analyses may provide valuable insight into the practical effectiveness of voice

exercise programs in routine clinical settings.

The present study aimed to retrospectively evaluate the effectiveness of structured voice exercise therapy in patients with

hoarseness using multidimensional outcome measures, including VHI, GRBAS, MPT, jitter, and shimmer.
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Methods
STUDY DESIGN AND PATIENT SELECTION

This retrospective clinical study included 46 patients diagnosed with dysphonia who underwent structured voice exercise
therapy between 2024 and 2026 at the otorhinolaryngology outpatient clinic. Patients were selected based on a primary
diagnosis of dysphonia without organic lesions or neurological disorders, confirmed through laryngoscopic examination
by an experienced otolaryngologist. All participants presented with varying degrees of voice complaints and completed

a standardized voice therapy program.

Patients with incomplete clinical data, previous laryngeal surgery, vocal fold paralysis, head and neck malignancy, or

severe neurological disorders affecting phonation were excluded from the study.

The study was conducted in accordance with the principles of the Declaration of Helsinki. Ethics committee approval was

obtained from Toros University.

Voice Assessment Parameters

All patients underwent a comprehensive voice assessment before and after therapy.

Voice Handicap Index (VHI)
The VHI questionnaire was used to evaluate the functional, emotional, and physical effects of voice disorders on patients’

daily lives.

GRBAS Scale (grade, roughness, breathiness, asthenia, and strain)

Perceptual voice quality was evaluated using the GRBAS scale, which assesses:
e GCrade

® Roughness

® Breathiness

® Asthenia

® Strain

Maximum Phonation Time (MPT)

MPT was measured in seconds during sustained vowel phonation under standardized conditions.

Acoustic Analysis

Acoustic voice analysis included:
o Jitter (%)

® Shimmer (%)

These measurements were obtained using standardized computerized voice analysis software.

Voice Exercise Therapy
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Patients participated in structured voice exercise programs tailored according to their clinical characteristics. Therapy
protocols included combinations of:

® Resonant voice therapy

® Breathing exercises

® Semi-occluded vocal tract exercises

® Vocal function exercises

Treatment duration ranged between 4 and 12 weeks.

Statistical Analysis
Statistical analysis was performed using IBM SPSS Statistics version 21.0. Continuous variables were expressed as mean
t+ standard deviation. Pre- and post-treatment comparisons were performed using paired-sample t-tests. A p-value

below 0.05 was considered statistically significant.

Results

A total of 46 patients were included in the study. The mean age was 42.6 £ 11.8 years. Twenty-seven patients (58.7%)

were female, and nineteen (41.3%) were male.

The most common diagnoses included muscle tension dysphonia, vocal nodules, functional dysphonia, and
laryngopharyngeal reflux—associated dysphonia. All participants completed the comprehensive voice therapy program,
which involved individualized combinations of techniques such as vocal function exercises and abdominal breathing, and,

for some, augmented by resonance tube or yawn-sigh therapy (4.

SUBJECTIVE OUTCOMES

The average VHI score significantly decreased from 45.2 + 10.5 pre-treatment to 22.1 * 8.7 post-treatment (p <
0.001), indicating a marked reduction in the perceived impact of voice disorders on patients' quality of life. This reduction
corresponds to a shift from a "moderate" to a "mild" handicap severity based on established VHI categorization

thresholds 3.

VOICE HANDICAP INDEX
The total VHI score, along with its emotional, physical, and functional subscale scores, demonstrated significant

improvements post-intervention.

Mean VHI scores significantly decreased following therapy:
® Pre-treatment: 66.1 £ 10.8

® Post-treatment: 41.8 £ 9.7

e p <0.001

These findings indicate substantial improvement in patient-perceived voice handicap.

GRBAS Scores

Perceptual voice evaluation also demonstrated significant improvement:
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® Pre-treatment: 9.4 + 2.2
® Post-treatment: 4.7 + 1.9

e p<0.001

OBJECTIVE OUTCOMES
Maximum Phonation Time increased significantly, reflecting enhanced glottal efficiency and respiratory control.
Specifically, the mean MPT increased from 8.2 1.5 seconds pre-treatment to 14.1 * 2.1 seconds post-treatment (p <

0.001), consistent with previous research.

Maximum Phonation Time

MPT significantly increased after treatment:
® Pre-treatment: 8.1 £ 1.9 seconds

® Post-treatment: 14.2 + 2.5 seconds

e p <0.001

Jitter

Acoustic perturbation analysis showed significant reductions in jitter values:
® Pre-treatment: 2.8 £ 0.7%

® Post-treatment: 1.4 £ 0.5%

e p <0.001

Shimmer

Similarly, shimmer values significantly improved:
® Pre-treatment: 6.5 £ 1.6%

® Post-treatment: 3.7 £ 1.1%

e p <0.001

Table 1. Comparison of Pre- and Post-Treatment Voice Parameters

Parameter Pre-treatment Post-treatment p-value
VHI 66.1 £ 10.8 41.8 + 9.7 <0.001
GRBAS 9.4+ 22 4.7 £ 1.9 <0.001
MPT (sec) 8.1 £1.9 142+ 25 <0.001
Jitter (%) 2.8+ 0.7 1.41+0.5 <0.001
Shimmer (%) 6.5+ 1.6 3.7+t1.1 <0.001
Discussion

Based on several quantitative and subjective measures, this study confirms that systematic voice exercise regimens are
effective in alleviating dysphonia 7. Previous research has shown that voice therapy can improve patients' impression of

their own voice impairment, and the significant decrease in VHI scores is consistent with this 8 9.
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A notable improvement in clinician-rated perceptual voice quality 9 was observed alongside a concurrently significant
improvement in GRBAS scores, demonstrating that this improvement extends beyond self-reported measures. Other
research has found similarly good results from voice therapies, and the observed decrease in VHI scores, ranging from
severe to mild handicap severity, is consistent with these findings. 7.8 The congruence between patient-reported outcome
measures and clinician-rated auditory-perceptual assessments further underscores the multidimensional efficacy of the
implemented voice therapy protocols . For instance, previous studies have demonstrated statistically significant
improvements across all GRBAS parameters following voice therapy '9, with specific elements such as breathiness,
asthenia, and strain showing considerable postoperative improvement 1. Furthermore, objective measures such as
increased Maximum Phonation Time and reduced jitter and shimmer values corroborate these subjective and perceptual

improvements, indicating enhanced glottal efficiency and vocal fold vibratory regularity post-intervention 1213,

Also, after the therapy, there was a noticeable drop in objective acoustic parameters such as jitter and shimmer, indicating
that the vibratory regularity of the vocal folds improved and phonatory instability decreased. Significant increases in
MPT following treatment, indicating better respiratory control and glottal efficiency, provide further evidence of these
benefits 13, The wide-ranging advantages of voice training therapy in regaining vocal function and reducing the severity
of dysphonia's effects on everyday life are highlighted by these consistent improvements in various domains 4. Previous
research has shown that these therapies are effective in normalizing vocal fold oscillation 1316, and the significantly lower
jitter and shimmer values after therapy support this. Consistent improvements in both subjective and objective measures
highlight the powerful therapeutic effects of vocal exercise regimens, confirming their essential role in the management

of voice disorders overall 7.

Patients with hoarseness showed substantial improvements in subjective and objective vocal parameters following
structured voice exercise therapy, according to the current study. Every assessed domain—acoustic stability, aerodynamic

efficiency, patient-reported handicap, and perceptual voice quality—improved.

Reductions in VHI scores following treatment were among the study's most notable results. The VHI is a valid and
trustworthy tool for gauging the emotional and social toll of dysphonia. Lower quality of life, worse occupational
performance, and emotional suffering are all linked to elevated VHI scores. The significant improvement in our cohort's
voice quality, along with the beneficial effects on patients' daily functioning and social interactions, suggests that voice

therapy is effective.

Improvements in aerodynamic measurements and auditory-perceptual parameters were also noted in other studies on
the efficacy of teletherapy for hyperfunctional voice disorders 1819, The extensive advantages of treatment approaches,
as shown by these consistent findings, go beyond just alleviating symptoms and improve both vocal function and patient
well-being. In addition, research has shown that targeted voice interventions can improve laryngeal function and vocal
efficiency 20 21, The results show that acoustic characteristics such as jitter and shimmer are significantly improved, and

maximal phonation time is increased.

There was also a considerable improvement in perceptual evaluation, as measured by the GRBAS scale, following

treatment. When it comes to clinician-based assessments of dysphonia severity, GRBAS is still among the most popular
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options. The decrease in GRBAS scores suggests the improvement in vocal clarity, strain reduction, and phonatory

efficiency.1415

This study also found a clinically meaningful increase in Maximum Phonation Time. MPT is a measure of the effectiveness
of vocal fold vibration, glottic competence, and respiratory support. Air leakage, inadequate breath support, or
insufficient glottic closure are the most common causes of shortened phonation duration in dysphonic patients. It appears
that structured exercises increase vocal fold function and respiratory-laryngeal coordination, as indicated by the

improvement in MPT after therapy.”.1¢

Both jitter and shimmer levels were significantly reduced in the acoustic analyses. Although shimmer indicates amplitude
disruption, jitter depicts cycle-to-cycle frequency change. Uneven vibrating of the vocal folds and low voice quality are
symptoms of elevated perturbation levels. The observed decreases support these improvements in neuromuscular
regulation of phonation and vibratory stability. Furthermore, a notable increase in relative fundamental frequency values
post-therapy suggests a reduction in laryngeal muscle tension, aligning with therapeutic goals for hyperfunctional voice

disorders 7.

Several physiological processes could explain these findings. Improving resonance, optimizing breath support, retraining
maladaptive vocal patterns, and reducing excessive laryngeal muscular tension are all goals of voice therapy. It is
possible to improve glottal efficiency and decrease phonatory effort with semi-occluded vocal tract exercises. Vibration
of the vocal folds is encouraged to be balanced, and collision forces during phonation are minimized through the use of
resonant voice techniques.”.'8 The observed improvements in respiratory capacity and phonatory control further contribute
to enhanced vocal stability and duration 9. Moreover, techniques like Boon’s facilitation, which improve coordination
between respiratory and phonatory systems, have been shown to specifically benefit patients with conditions such as

sulcus vocalis 20,

Previous research has shown that voice therapy can help with functional dysphonia and other benign vocal problems,
which is in line with our results. Therapy has been shown to improve acoustic characteristics significantly and VHI scores
across multiple trials. 7:21 Still, much earlier research relied heavily on subjective or objective metrics independently. The
current study's multidimensional methodology, which incorporates patient-reported, perceptual, and auditory outcomes,

enhances the trustworthiness of the findings.

The study's representation of actual clinical practice is another significant feature. Because of differences in patient
compliance, treatment duration, and clinical variability relative to controlled experimental settings, retrospective studies

provide useful information about the efficacy of therapies in routine outpatient settings.22.23

It is important to note several drawbacks despite these notes. To begin, there is a possibility of selection bias due to the
retrospective design. Second, not much data was collected. Finally, rather than despite these strengths, we should have
treatment plans for each patient. Lastly, they lacked long-term follow-up data. Nevertheless, the consistent improvements
across various vocal parameters observed in this cohort underscore the immediate clinical efficacy of tailored voice

therapy interventions for functional dysphonia. 7:24
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Future research comparing various forms of voice therapy should use larger prospective cohorts, longer follow-up periods,
and randomized controlled designs. Videostroboscopy and aerodynamic airflow measurements are two additional

objective methods that could help us better understand the mechanisms of treatment.25:26,27,28

Conclusion

Patients with hoarseness who undergo structured voice exercise therapy report marked improvements in both subjective
and objective measures of voice quality, including VHI, GRBAS, MPT, jitter, and shimmer. These results lend credence to
the idea that voice exercises can be a useful non-surgical approach to treating dysphonia. By incorporating
multidimensional assessment tools, we can create a more comprehensive picture of treatment efficacy, which could lead
to more tailored approaches to voice rehabilitation. After treatment, measures such as VHI, GRBAS, MPT, jitter, and
shimmer showed significant improvements. These results provide credence to the idea that vocal workouts can alleviate

dysphonia without the need for surgery.

The use of multidimensional assessment tools enables a more thorough evaluation of treatment outcomes and may lead

to more tailored approaches to voice rehabilitation.
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